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                                                                 E D I T O R I A L                                        

    The local organizing Commi�ee is delighted to invite you to join the 
20th Annual Conference of the European Society for Domesঞc Animal 
Reproducঞon (ESDAR), jointly with the 13th Conference of the Spanish 
Associaঞon for Animal Reproducঞon (AERA), in Lisbon, Portugal, from 
the 27th to the 29th October 2016. We are extremely pleased that, 
for the first ঞme, AERA has joined ESDAR conference, making this 
meeঞng more appealing to the scienঞfic community and to veterinary 
clinicians in the field of animal reproducঞon. In addiঞon this year, a 
satellite workshop on innovaঞons to improve ferঞlity in dairy cows 
(Joint FECUND- PROLIFIC EU Projects Final Conference) will be also 
held on the 30th October, at the locaঞon of the ESDAR- AERA confer-
ence. This will be a great opportunity to a�ract mainly young research-
ers to join ESDAR and AERA, to parঞcipate in these scienঞfic meeঞngs 
and to establish future interinsঞtuঞonal collaboraঞons. 

 Twenty years have already passed by since the first ESDAR meet-
ing was held in 1997. Since then, each year, ESDAR congresses have 
contributed to strengthening the scienঞfic knowledge on animal re-
producঞon and collaboraঞons throughout numerous European re-
search laboratories. These meeঞngs besides playing a very important 
role on personal and scienঞfic growth of young researchers have also 
contributed to disseminaঞon of knowledge on domesঞc animal repro-
ducঞon to veterinary pracঞঞoners, to strengthen the link between 
science and pracঞce. The scienঞfic programme of ESDAR- AERA con-
ference this year includes five plenary lectures by disঞnguished scien-
ঞsts, ten workshops, eight oral communicaঞons sessions and posters 
presentaঞons that will address issues on different topics on basic and 
applied science on several animal species. 

 Lisbon always offers something special to its visitors with its 
mild climate, bright colours, excellent gastronomy, rich history, di-
verse culture life and the breathtaking landscape in the surrounding 
areas. Lisbon is a historic capital, where cultural influences mingle 
with modern trends and life styles, creaঞng spectacular contrasts. 
You could use the chance to visit this wonderful city and surround-
ings, such as Cascais and Sintra, recognized as world heritage sites 
by UNESCO. 

 Meeঞng colleagues and friends from different countries is an asset 
of this conference. At the conference dinner at the restaurant “Adega 
do Kais”, you will be able to enjoy the company of your friends, as well 
as music, dance and tradiঞonal Portuguese dishes. 

 You are warmly welcome to this wonderful meeঞng in the lovely 
city of Lisbon. We are looking forward to seeing you here!  
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 The ovulaঞon- inducing effect of seminal plasma was first reported in Bactrian camels 
over 30 years ago, and the enঞty responsible was dubbed ‘ovulaঞon- inducing factor’ 
( OIF ). More recent studies, primarily in llamas and alpacas, characterized the biological 
and chemical properঞes of  OIF  and ulঞmately idenঞfied it as β NGF . This recent dis-
covery has allowed a convergence of knowledge previously separated by discipline 
and by mechanism; that is, neurobiology and reproducঞve biology, and autocrine/par-
acrine vs endocrine. To preserve this link, we have referred to the seminal factor as 
 OIF / NGF . As a highly conserved protein, the implicaঞons of discoveries related to 
 OIF / NGF  in reproducঞve ঞssues extend beyond the camelid species, and results of 
recent studies show that the presence and funcঞon of  OIF / NGF  in seminal plasma are 
conserved among species considered to be induced ovulators as well as those consid-
ered to be spontaneous ovulators. The abundance of  OIF / NGF  in seminal plasma and 
the effects of seminal plasma on ovarian funcঞon strongly support the idea of an 
endocrine mode of acঞon (i.e. systemic distribuঞon with distant target ঞssues). This 
review is intended to provide an update on the progress in our understanding of the 
nature of  OIF / NGF  in seminal plasma and its effects on reproducঞve funcঞon in the 
female, including the effects of dose and route of administraঞon, evidence for ovarian 
effects in other species, ঞssue sources of  OIF / NGF  and early findings related to the 
mechanism of acঞon of  OIF .     
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                                                                 R E V I E W  A R T I C L E    

                            Ovulaঞ on- inducing factor ( OIF / NGF ) in seminal plasma: 
a review and update 

              GP     Adams    1     |     MH     Ra� o    2     |     ME     Silva    3     |     RA     Carrasco    1      

    1    |     INTRODUCTION ҄  A BRIEF 
HISTORY OF OIF 

 The persistence among species of an elaborate accessory gland sys-
tem in males and the physiognomy of copulaঞon- induced ovulaঞon 
in females are two of the most intriguing mysteries in reproducঞve 
biology. The existence of these two phenomena has been raঞonalized 
as simply evoluঞonary vesঞges of more primiঞve lineages (Bedford, 
 2004 ; Conaway,  1971 ; Kauffman & Rissman,  2005 )  , but more recent 
discoveries about an ovulaঞon- inducing factor (OIF) in seminal plasma 
provide at least one explanaঞon that links the two together. 

 The discovery of copulaঞon- induced ovulaঞon was reported by 
Walter Heape more than 100 years ago when he described that  The 
doe rabbit only permits coi on when undergoing oestrus, and if the male 
is withheld at that me the ripe ova in the ovary degenerate; they are not 

dehisced from the ovary  (Heape,  1905 ). Far from being the excepঞon, 
we now know that every mammalian Order has one or more species 
displaying induced ovulaঞon (Kauffman & Rissman,  2005 ), suggesঞng 
that the mechanism is not simply a taxonomic relic. The phenomenon 
of induced ovulaঞon was reported in South American camelids in the 
late 1960s (England, Foote, Mathewes, Cordozo, & Riera,  1969 ; San 
Marঞn et al.,  1968 ) and in Bactrian and dromedary camels about a 
decade later (Chen & Yuen,  1979 ; Musa & Abusineina,  1978 ; Shalash 
& Nawito,  1964 ). Early studies in alpacas and llamas (Fernandez- Baca, 
Madden, & Novoa,  1970 ) revealed that ovulaঞon occurred in >95% of 
females subsequent to mounঞng and penile intromission compared to 
<14% in which intromission was not allowed. These results led to the 
concept that physical sঞmulaঞon of the genitalia during copulaঞon is 
the primary trigger for inducing ovulaঞon in these and other species 
of induced ovulators. 
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 Yet, early studies in alpacas and llamas were not designed to control 
potenঞal confounding factors that may influence ovulaঞon, and work-
ers in China suggested that some factor in the semen was responsible 
for eliciঞng ovulaঞon in Bactrian camels, rather than the mechanical 
sঞmulaঞon of copulaঞon. Ovulaঞon occurred a[er intravaginal (Chen, 
Yuen, & Pan,  1985 ; Xu, Wang, Zeng, Jiang, & Gao,  1985 ) or intramus-
cular/intrauterine (Pan et al.,  1992 ) administraঞon of Bactrian seminal 
plasma to female Bactrian camels. Similar to early studies in llamas 
and alpacas, however, interpretaঞon of results in Bactrian camels was 
hampered because of a low number of observaঞons and that intravag-
inal and intrauterine routes of treatment may have confounded the 
effect of semen itself. 

 Twenty years a[er the original discovery in Bactrian camels, the 
existence of an ovulaঞon- inducing factor (OIF) in seminal plasma 
was convincingly confirmed in a series of studies involving llamas 
and alpacas (Adams, Ra�o, Huanca, & Singh,  2005 ) wherein >90% of 
females ovulated a[er administraঞon of a single intramuscular dose 
of seminal plasma (Adams et al.,  2005 ). It is not surprising that the 
discovery of OIF in seminal plasma was made in species categorized 
as induced ovulators because factors influencing the occurrence of 
ovulaঞon can be studied without the confounding effects of sponta-
neous ovulaঞon. Yet, it is surprising that the discovery was not made 
sooner, given the abundance of OIF in the seminal plasma of species 
representaঞve of both induced and spontaneous ovulators (Harper & 
Thoenen,  1980 ; Hofmann & Unsicker,  1982 ;   Ra�o, Delbaere, Leduc, 
Pierson, & Adams,  2011 ). 

 The following review is intended to provide an update on the 
progress in our understanding of the nature of OIF in seminal plasma 
and its effects on reproducঞve funcঞon in the female. We will present 
results of studies on the endocrine and ovarian response to OIF in 
the female, the biochemical idenঞty of OIF, the effects of dose and 
route of administraঞon, evidence for ovarian effects in other species, 
ঞssue sources of OIF and early findings related to the mechanism of 
acঞon of OIF.  

  2    |     CHEMICAL IDENTITY OF OIF IN 
SEMINAL PLASMA 

 The iniঞal supposiঞon that OIF is related to the GnRH pepঞde was rea-
sonable based on its LH- releasing effects on pituitary cells (Paolicchi, 
Urquieta, Del Valle, & Bustos- Obregon,  1999 ) and the presence of 
GnRH immuno- reacঞvity in human seminal plasma (Izumi, Makino, & 
Iizuka,  1985 ; Sokol, Peterson, Heber, & Swerdlof,  1985 ). Yet, the addi-
ঞon of GnRH anঞbodies to  in vitro  rat pituitary cell culture did not 

block the LH- releasing effect of alpaca seminal plasma (Paolicchi et al., 
 1999 ). The lack of a validated bioassay to test the effects of various 
biochemical fracঞons of seminal plasma hampered early a�empts to 
isolate and purify OIF in the seminal plasma of Bactrian camels (Li & 
Zhao,  2004 ; Pan et al.,  2001 ; Zhao, Li, & Chen,  2001 ). Some suggested 
that OIF consists of bioacঞve forms of different molecules ranging 
from 16 to 54 kDa (Pan et al.,  2001 ), while others suggested that at 
least two fracঞons of camel seminal plasma were able to elicit LH 
secreঞon from  in vitro  culture of rat pituitary cells (Li & Zhao,  2004 ). 

 In a series of experiments designed to determine the chemical 
idenঞty of OIF, we a�empted to ablate its biological acঞvity by using 
(i) molecular mass cut- off filtraঞon, (ii) treatment with proteinase K, 
charcoal or heat and (iii) treatment with pronase E (Ra�o, Huanca, & 
Adams,  2010 ). An  in vivo  llama ovulaঞon bioassay was used to test 
the various fracঞons of seminal plasma produced by the treatments. 
Results documented that OIF is not a steroid, prostaglandin or GnRH; 
rather, it is a protein that is resistant to heat and enzymaঞc digesঞon 
with proteinase K, and has a molecular mass of approximately 30 kDa 
(Ra�o et al.,  2010 ; Table  1 ). In a follow- up study, protein fracঞons of 
llama seminal plasma were isolated and purified using liquid chroma-
tography and tested using the  in vivo  llama ovulaঞon bioassay (Ra�o 
et al.,  2011 ). One purified protein (fracঞon C 2 ) elicited a pre- ovulatory 
LH surge followed by ovulaঞon and corpus luteum formaঞon in llamas 
a[er intramuscular administraঞon (Fig.  1 , Table  2 ).    

 The idenঞty of the OIF molecule was determined unequivocally 
in a study designed to test the hypothesis that OIF is a single disঞnct 
and widely conserved enঞty (Ra�o et al.,  2012 ). Seminal plasma from 
llamas and bulls (representaঞve of induced-  and spontaneous ovula-
tors) was used. The previously idenঞfied protein fracঞon C 2  was iso-
lated and found to have a molecular mass of 13,221 Da, and trypঞc 
amino acid sequences of it were found to be homologous with human, 
porcine, bovine and murine sequences of ß- NGF. X- ray diffracঞon 
data were used to solve the full sequence and structure of OIF, and 
this seminal protein was found to be idenঞcal to beta- nerve growth 
factor (ß- NGF; Fig.  2 ). The same study confirmed that purified OIF 
had the same biological acঞvity as that of NGF as evidenced by the 
inducঞon of neurite development and upregulaঞon of trkA in PC 12  
cells  in vitro  – a specific bioassay for NGF. Western blot analysis of 
llama and bull seminal plasma confirmed immuno- recogniঞon of OIF 
using polyclonal mouse anঞ- NGF, and administraঞon of ß- NGF from 
mouse submandibular glands induced ovulaঞon in llamas. Therefore, 
we concluded that OIF purified from seminal plasma of llamas is the 
highly conserved protein ß- NGF (Ra�o et al.,  2012 ). At the same ঞme, 
authors of another independent study also concluded that ß- NGF 
is a major protein expressed in the seminal plasma of alpacas and is 

 Whole SP  ≥30 kDa  10–30 kDa  5–10 kDa  <5 kDa 

 9/9 a  (100%)  9/9 a  (100%)  0/9 b  (0%)  0/9 b  (0%)  0/9 b  (0%) 

 Untreated SP  Charcoal  Heat (65°C)  Proteinase K  Pronase E 

 16/17  a  (94%)  7/7  a  (100%)  7/7  a  (100%)  7/7  a  (100%)  0/10 b  (0%) 

    a,b   Within rows, values with different superscripts are different ( p  < .01).   

 T A B L E  1       Ovulaঞon rate in llamas 
treated with different fracঞons of llama 
seminal plasma (SP) based on molecular 
mass, or a[er exposing seminal plasma to 
various treatments (from Adams & Ra�o, 
 2013 )   
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responsible for inducing ovulaঞon (Kershaw- Young, Druart, Vaughan, 
& Maxwell,  2012 ).  

 Nerve growth factor belongs to a family of neurotrophins, all 
of which exist in nature as homodimers with a molecular mass of 
26–27 kDa (Kolbeck, Jungbluth, & Barde,  1994 ). Originally discovered 
in mouse sarcoma, cobra venom and mandibular salivary glands of 

adult mice, NGF has been characterized classically by its role in promot-
ing survival and growth of sensory (dorsal root) and sympatheঞc neu-
rones, and cells of the adrenal medulla (Angeleম & Bradshaw,  1971 )  . 
Yet, NGF has subsequently been idenঞfied in a variety of non- neuronal 
cells including ঞssues of both male and female reproducঞve organs. 
Early purificaঞon experiments revealed that bovine seminal plasma 

 F I G U R E  1                 Effect of different protein 
fractions of llama seminal plasma on 
circulating  LH  concentration (a),  CL  
diameter (b) and plasma progesterone 
concentration (c) in llamas (mean ±   SEM  ) 
given whole seminal plasma ( SP , positive 
control), fractions A or B (isolated by 
hydroxyapatite column chromatography), 
fraction C 2  (isolated by gel filtration 
chromatography) or phosphate- buffered 
saline ( PBS , negative control). *Interval 
during which values in  SP  and C 2  were 
higher ( p  < .05) than in other groups.  abcd  
Within days, values with no common 
superscript are different ( p  < .05) (modified 
from Ratto et al.,  2011 ) 

   Saline  Whole SP  Fracঞon A  Fracঞon B  Fracঞon C 2  

 Ovulaঞon rate (%)  0/14 a  (0%)  14/15 b  (93%)  0/14 a  (0%)  2/15 a  (13%)  14/15 b  (93%) 

 Day CL detected c   —  2.9 ± 0.1 a   —  2.5 ± 05 a  ,  b   2.1 ± 0.2 b  

 Maximum CL 
diameter (mm) 

 —  11.0 ± 0.4 a   —  12.0 ± 1.0 a  ,  b   13.3 ± 0.4 b  

 CL diameter on 
Day 15 c  (mm) 

 —  4.9 ± 0.2 a   —  4.5 ± 0.5 a   6.4 ± 0.5 b  

    a,b   Within rows, values with different superscripts are different ( p  < .01).  
   c   Day 0 = day of treatment.   

 T A B L E  2       Effect of protein fracঞons of 
llama seminal plasma (SP), isolated by 
column chromatography, on ovulaঞon and 
corpus luteum development in llamas 
(mean ±  SEM ; from Adams & Ra�o,  2013 ) 
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is a rich source of NGF (Harper, Glanville, & Thoenen,  1982 ) and is 
likely produced primarily by the vesicular glands (Hofmann & Unsicker, 
 1982 ). It has also been detected in the prostate gland of guinea pigs, 
rabbits and bulls (Harper & Thoenen,  1980 ; Harper et al.,  1979 ,  1982 ). 
Because of the exisঞng body of literature in which the term OIF has 
been used, we have adopted the use of term  OIF/NGF  (Ra�o et al., 
 2012 ) to designate that of seminal plasma origin and to provide a 
bridge between the bodies of knowledge pertaining to reproducঞve 
biology and neurobiology.  

  3    |     ENDOCRINE AND OVARIAN 
EFFECTS OF OIF/NGF 

  3.1  |    LH release and ovulaঞ on 

 The effects of intramuscular and intrauterine administraঞon of semi-
nal plasma were examined in a series of experiments in alpacas and lla-
mas to document the role of seminal plasma on ovulaঞon in females of 
the same species and to determine whether the route of acঞon on the 
ovary is local or systemic (Adams et al.,  2005 ; Ra�o, Huanca, Singh, & 
Adams,  2005 ; Table  3 ). Collecঞvely over four separate experiments, 
intramuscular administraঞon of seminal plasma (equivalent to one- 
fourth to half of an ejaculate) resulted in ovulaঞon in 33 of 35 (94%) 
females compared to 0 of 35 (0%) given saline. To determine whether 
ovulaঞon induced by treatment with seminal plasma was associated 

with a pre- ovulatory surge in circulaঞng concentraঞons of LH, blood 
samples were collected frequently from female llamas for 8 hr a[er 
treatment (Adams et al.,  2005 ; Fig.  3 ). The ঞming of the LH surge in 
response to seminal plasma treatment was similar to that reported 
a[er natural maঞng (i.e. it began within 30 min of treatment and was 
maximal by 2 hr; Bravo, Fowler, Stabenfeldt, & Lasley,  1990 ; Bravo, 
Stabenfeldt, Lasley, & Fowler,  1991 ) and consistent with that reported 
in Bactrian camels (Xu et al.,  1985 ). Yet, the duraঞon of the LH surge 
was prolonged a[er treatment with seminal plasma compared to 
GnRH treatment; that is, LH concentraঞons had not yet returned to 
basal levels by 8 hr (Fig.  3 ). By ultrasonographic examinaঞon every 
4 hr, ovulaঞons were detected 29.3 ± 0.7 hr a[er treatment with 
seminal plasma (Adams et al.,  2005 ), similar to the interval a[er natu-
ral maঞng or treatment with GnRH or LH (30.0 ± 0.5, 29.3 ± 0.6, 
29.3 ± 0.7 hr, respecঞvely; Ra�o, Huanca, Singh, & Adams,  2006 ).   

 Results supported the concept of an endocrine route of acঞon, 
but paradoxically, none (0 of 12) of the alpacas ovulated a[er being 
given seminal plasma by transcervical intrauterine deposiঞon in the 
iniঞal study (Adams et al.,  2005 ). This led to a subsequent study to 
test the hypothesis that differences are due to a�enuated absorpঞon 
of OIF from the genital mucosa compared to intramuscular adminis-
traঞon. As copulaঞon in camelids is a prolonged event (30–50 min; 
Bravo et al.,  1990 ; San Marঞn et al.,  1968 ) and ejaculaঞon is intra-
uterine, a normal sequelae of copulaঞon is acute, transient inflam-
maঞon of the endometrium as a result of repeated abrasion by the 

 T A B L E  3       The ovulatory effect of seminal plasma administered intramuscularly or by intrauterine infusion with or without endometrial 
cure�age 

 Ovulaঞon rate 

 Intramuscular  Intrauterine  Intrauterine with cure�age 

 Seminal plasma  Saline  Seminal plasma  Saline  Seminal plasma  Saline 

 Alpacas (Adams et al.,  2005 )  13/14  a  (93%)  0/14 b  (0%)  0/12 b  (0%)  0/12 b  (0%)  –  – 

 Alpacas (Ra�o et al.,  2005 ) e   14/15 a  (93%)  0/15 c  (0%)  7/17 b  (41%)  0/15 c  (0%)  10/15 a  ,  b  (67%)  0/15 c  (0%) 

 Llamas (Adams et al.,  2005 )  6/6  a  (100%)  0/6  b  (0%)  –  –  –  – 

 Total  33/35  a  (94%)  0/35  d  (0%)  7/29  b  ,  e  (24%)  0/27  d  (0%)  10/15  c  (67%)  0/15  d  (0%) 

    a,b,c,d   Within rows, proporঞons with different superscripts are different ( p  < .05).  
   e   Dose of seminal plasma was twice that used in Adams et al.,  2005  (i.e. 2 ml vs 1 ml).   

 F I G U R E  2                 Protein structure of ovulation- inducing factor ( OIF ) from seminal plasma. (a) Monomer of  OIF . β- Strands are labelled (β1–β8). 
Loops are labelled L1–L4. The three disulphide bridges are shown in stick representation. (b) Biological dimer of  OIF , rotated 90° with respect to 
figure (a). The  OIF  monomers are coloured red and blue. (c) Superpositions of  OIF  (blue) on mouse  NGF  (red) and human  NGF  (green) revealing 
structural similarity between  OIF  and  NGF . The loops of one of the two monomers are labelled L1–L4 (from Ratto et al.,  2012 ) 
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penis (Bravo, Moscoso, Ordonez, & Alarcon,  1996 ). A follow- up study 
involved twice the dose of seminal plasma and intrauterine treatment 
with endometrial cure�age (to simulate the abrasive effects of cop-
ulaঞon; Ra�o et al.,  2005 ). In contrast to the first study in which no 
ovulaঞons were detected a[er intrauterine administraঞon of seminal 
plasma, 41% of females ovulated in the no- cure�age group and 67% 
ovulated in the cure�age group (Table  3 ). Importantly, no ovulaঞons 

(0 of 42) occurred a[er administraঞon of saline by the intrauterine 
route with or without cure�age (Table  3 ). The greater effecঞveness of 
seminal plasma when given intramuscularly than by the intrauterine 
route is consistent with that of GnRH where, in rabbits, the ovula-
ঞon inducঞon dose was 10 to 20 ঞmes higher when given intravagi-
nally than intramuscularly (Quintela et al.,  2004 ; Rebollar et al.,  2012 ; 
Viudes- de- Castro, Lavara, Marco- Jiménez, Cortell, & Vicente,  2007 ). 

 F I G U R E  3                 Plasma  LH  concentration 
(a), corpus luteum diameter (b) and plasma 
progesterone concentration (c) in female 
llamas (mean ±   SEM  ) after intramuscular 
treatment with llama seminal plasma, 
Gn RH  or phosphate- buffered saline ( PBS ) 
(modified from Adams et al.,  2005 ).  abc  
On a given day, values with no common 
superscript are different among groups 
( p  < .05).  xyz  Within group, the first 
increase, the maximum and the first 
decrease from maximum concentration 
( p  < .05). * Within group, the last value 
is higher than the pre- treatment value 
( p  < .05). ** Within group, the last value is 
not different from the pre- treatment value 
( p  = .9) 
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Our interpretaঞon of these findings is that the ovulatory response to 
seminal plasma in llamas and alpacas is a funcঞon of the degree of 
absorpঞon of a seminal factor from the genital mucosa into circulaঞon 

(i.e. systemic dose) and not a response to physical sঞmulaঞon of the 
tubular genitalia itself.  

  3.2  |    Dose- related eff ects of OIF/NGF 

 If the ovulatory response is a funcঞon of the degree of absorpঞon 
of a seminal factor from the genital mucosa into circulaঞon, then the 
female ’ s response should be dose- dependent. To confirm a dose–
response relaঞonship between OIF and ovulaঞon, and to determine 
whether the dose is physiologically relevant in terms of the propor-
ঞon present in a normal ejaculate, female llamas were given a single 
intramuscular dose of 500, 250, 125 or 60 μg of purified OIF (repre-
sentaঞve of the amount present in 1/25th to 1/200th of a normal 
ejaculate). A clear dose–response relaঞonship was observed in circulat-
ing concentraঞons of LH, the incidence of ovulaঞon, CL diameter and 
plasma progesterone concentraঞons (Fig.  4 , Table  4 ). A dose- related 
effect on ovulaঞon rate in alpacas was confirmed in a later study 
using recombinant human NGF (Stuart et al.,  2015 ). Interesঞngly, a 
similar dose- related response was observed with GnRH treatment 
(Silva, Recabarren, Recabarren, Adams, & Ra�o,  2012 ). A single 
intramuscular dose of 50, 25, 12.5 or 6.25 μg of a GnRH analogue 
in llamas resulted in a progressive decrease in the magnitude of the 
pre- ovulatory LH surge as well as in the ovulatory response (Fig.  5 ), 
although no effect on the form and funcঞon of the CL was detected. 
We conclude that OIF has a dose- dependent effect on the ovulatory 
mechanism and that this effect is evident at physiologically relevant 
doses; that is, as li�le as 1/100th that present in an ejaculate.    

 In a direct comparison of different routes of administraঞon, results 
of a recent study confirm that the dose of OIF required to elicit pitu-
itary and ovarian responses is higher when administered by intra-
uterine infusion than by intramuscular or intravenous routes (Silva, 
Fernández, Ulloa- Leal, Adams, & Ra�o,  2015 ). Female llamas treated 
with 2 mg OIF intramuscularly or intravenously developed a similar 
surge in plasma LH concentraঞon and ovulaঞon rates (86 and 100%, 
respecঞvely), but those treated by intrauterine deposiঞon had no LH 
response and no ovulaঞons. Increasing the intrauterine dose to that 
equivalent to total amount present in an average llama ejaculate (i.e. 
5 ml seminal plasma or 20 mg of OIF), however, induced a surge in 
circulaঞng LH concentraঞon comparable to that obtained with a lower 
dose administered intramuscularly or intravenously, and a 100% ovu-
laঞon rate.  

 Group  Saline  60 μg  125 μg  250 μg  500 μg 

 Proporঞon that 
ovulated 

 0/10 a  (0%)  3/10 a  (30%)  7/10 b  (70%)  9/10 b  (90%)  9/10 b  (90%) 

 Day of 1st 
detecঞon of CL 

 —  3.3 ± 0.3 a   2.3 ± 0.2 b   2.5 ± 0.2 b   2.1 ± 0.1 b  

 Maximum CL 
diameter (mm) 

 —  10.9 ± 1.0 a   11.6 ± 0.7 a  ,  b   10.8 ± 0.7 a   13.5 ± 0.5 b  

 CL diameter on 
Day 8 (mm) 

 —  8.5 ± 2.0 a   11.3 ± 0.8 a  ,  b   10.4 ± 0.7 a  ,  b   12.8 ± 0.6 b  

    a,b   Within rows, values with different superscripts are different ( p  < .05).     

 T A B L E  4       Effect of dose of purified OIF 
on ovulaঞon and CL development in llamas 
(mean ±  SEM ; Day 0 = day of treatment) 
(modified from Tanco et al.,  2011 ) 

 F I G U R E  4                 Plasma  LH  concentration (a),  CL  diameter (b) and 
plasma progesterone concentration (c) in llamas (mean ±   SEM  ) given 
a single intramuscular dose of  OIF  (60 μg *, 125 μg □, 250 μg ▲, 
500 μg ■) or  PBS  (○) (modified from Tanco et al.,  2011 ).  abc  Within 
group, the maximum concentration, the first increase and the first 
decrease from maximum ( p  < .05).٭ Within group, the last value 
higher than pre- treatment levels ( p  < .05) 
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 F I G U R E  5                 Plasma  LH  concentrations 
(mean ±   SEM  ) in llamas after treatment 
with (a) Gn RH  or  OIF / NGF  with or without 
pre- treatment with cetrorelix (Gn RH  
antagonist; modified from Silva Niñoet al., 
 2011 ; Silva Smulders et al.  2011 ), (b) 
Gn RH ,  OIF / NGF  or phosphate- buffered 
saline ( PBS ; from Ulloa- Leal et al.,  2014 ) 
and (c) 50, 25, 12.5 or 6.25 μg of Gn RH , 
or 0.5 ml  PBS  (modified from Silva, 
Colazo et al.,  2012 ; Silva, Recabarren et 
al,  2012 ).  abc For a given time, values with 
no common superscript are significantly 
different among groups.  xyz  Within group, 
the first significant increase, maximum and 
first significant decrease from maximum 
concentration. *  OIF / NGF  group tended to 
be higher than Gn RH . ** The last value is 
significantly higher than the pre- treatment 
value 
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  3.3  |    Luteotrophic eff ect 

 Pregnancy is dependent on a funcঞonal corpus luteum (CL) through-
out gestaঞon in camelids (Al- Eknah, Homeida, Ramadan, Al- Modhi, 
& Al- Busadah,  2001 ; Bravo, Bazab, Troedsson, Villalta, & Garnica, 
 1996 ). Rescue of the CL from luteolysis between 8 and 10 days a[er 
ovulaঞon has been implicated in maternal recogniঞon of pregnancy 
in llamas (Adams, Sumar, & Ginther,  1991 ), and the ability of the 
CL to respond to early pregnancy signals may be associated with 
early luteogenic events. Perhaps as surprising as the ovulaঞon- 
inducing effect of seminal plasma discovered in our iniঞal study was 
the apparent posiঞve effect it had on the ensuing CL (Adams et al., 
 2005 ). Female llamas treated intramuscularly with a conservaঞve 
dose of homologous seminal plasma developed a CL that tended to 
be larger, regressed later and produced more than twice as much 
progesterone than CL resulঞng from GnRH- induced ovulaঞon 
(Fig.  3 ). In contrast, a luteotrophic effect was not detected in alpacas 
treated with recombinant human NGF (Kershaw- Young et al.,  2012 ; 
Stuart et al.,  2015 ). 

 Results of the iniঞal study provided raঞonale for the hypothesis that 
the luteotrophic effect is a result of the LH secreঞon pa�ern elicited 
by seminal plasma. The surge in plasma LH concentraঞon triggered by 
seminal plasma was sustained beyond the 8- hr sampling period in OIF- 
treated animals, whereas LH concentraঞons were basal by 6 hr a[er 
GnRH treatment (Fig.  3 ). The sustained LH release and luteotrophic 
effects of seminal plasma have been confirmed in several subsequent 
studies using OIF isolated and purified from the seminal plasma of 
llamas (Figs  4  and  5 ; Fernandez et al.,  2014 ; Ra�o et al.,  2011 ; Silva, 
Smulders et al.,  2011 ; Silva et al., 2014  Tanco, Ra�o, Lazzaro�o, & 
Adams,  2011 ; Ulloa- Leal, Bogle, Adams, & Ra�o,  2014 )  . A similar rela-
ঞonship between LH secreঞon and luteogenesis has been described 
in primates and laboratory species (Bomsel- Helmreich, Huyen, & 

Durand- Fasselin,  1989 ; Chandrasekher et al.,  1994 ; Ishikawa,  1992 ; 
Peluso,  1990 ). 

 The CL receives more blood per unit of ঞssue than any other organ 
of the body (Wiltbank, Dysko, Gallagher, & Keyes,  1988 ); hence, angio-
genesis plays a vital role during CL formaঞon. In a study designed to 
determine whether the luteotrophic mechanism is related to vascu-
lar perfusion of the developing CL in llamas, blood flow was assessed 
by power- flow Doppler ultrasonography every 4 hr a[er treatment 
with OIF/NGF or GnRH (Ulloa- Leal et al.,  2014 ). Compared to GnRH 
treatment, llamas treated with OIF/NGF had greater vascular flow to 
the pre- ovulatory follicle 4 hr a[er treatment ( p  < .001), and greater 
vascular flow to the CL and greater plasma progesterone concentra-
ঞons 6 days a[er treatment ( p  < .001; Fig.  6 ). In addiঞon to a dose- 
dependent effect (Tanco et al.,  2011 ), the luteotrophic effect of OIF/
NGF was influenced by the ঞming of treatment. Two doses of OIF/
NGF, given before and at the ঞme of ovulaঞon, induced the devel-
opment of larger CL with greater vascularizaঞon and that produced 
more progesterone than CL induced by a single pre- ovulatory dose 
(Fernandez et al.,  2014 ).  

 The role of OIF/NGF directly at the level of the ovary, however, 
remains an open quesঞon, parঞcularly in the light of the observa-
ঞon that NGF sঞmulated progesterone secreঞon from mid- luteal 
stage bovine CL  in vitro  cell culture (Miyamoto, Okuda, Schweigert, & 
Schams,  1992 ). In this regard, both camelid and bovine seminal plasma 
were found to be luteotrophic in ca�le (a spontaneous ovulator) 
despite that no measurable increase in plasma LH concentraঞons 
was detected (Tanco, Van Steelandt, Ra�o, & Adams,  2012 ; Tribulo, 
Bogle, Mapleto[, & Adams,  2015 ). The most recent data in ca�le 
suggest that the luteotrophic effect of OIF/NGF is mediated, in 
whole or in part, directly at the level of the ovary through interacঞon 
with trkA receptors on granulosa and theca cells of the dominant 
follicle and developing CL (Fig.  7 , Carrasco, Singh, & Adams,  2016 ).    

 F I G U R E  6                 Doppler power- flow images of the pre- ovulatory follicle 4 hr after Gn RH ,  OIF / NGF  or  PBS  treatment (a, b, c) and of the  CL  6 days 
after Gn RH  or  OIF / NGF  treatment (d, e) and on Day 20 of pregnancy in llamas (f) (modified from Ulloa- Leal et al.,  2014  and Bogle,  2016 ) 
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  4    |     MECHANISM OF ACTION 

 Classically, ovulaঞon in mammals involves pulsaঞle secreঞon of GnRH 
from the hypothalamus into the hypophyseal portal system, followed 
by the release of LH from the anterior pituitary into systemic circula-
ঞon (Karsch,  1987 )  . While it is clear that the ovulatory effect of OIF/
NGF in seminal plasma is mediated through a surge release of LH into 
circulaঞon, it is not clear whether the site of acঞon is solely at the level 
of the hypothalamus or also involves the pituitary gland. In an elegant 
study to determine the site of acঞon of OIF/NGF, pre- treatment of 
llamas with a GnRH antagonist (cetrorelix) ablated the effects of OIF 
(i.e. blocked LH release and ovulaঞon), suggesঞng a direct or indirect 
effect of OIF on GnRH neurones in the hypothalamus (Fig.  5 ; Silva, 
Niño et al.,  2011 ). As ovarian steroids exert a modulatory effect on the 
mediobasal hypothalamic neurones to influence GnRH pulse secre-
ঞon (Caraty et al.,  1998 ; Terasawa et al.,  2010 ), a study was carried 
out to test the hypothalamic pathway by examining the response to 
OIF/NGF treatment in ovariectomized and oestradiol- treated llamas 
(Silva, Recabarren et al.,  2012 ). The LH response to OIF/NGF treat-
ment was muted in ovariectomized llamas and was parঞally restored 
by pre- treatment with oestradiol, consistent with the hypothesis that 
the pathway of OIF/NGF involves the hypothalamus. 

 Results of  in vitro  studies, however, document that OIF/NGF also 
has a direct effect on pituitary gonadotrophs. Treatment of primary 
cultures of llama and bovine anterior pituitary cells induced LH secre-
ঞon, and its magnitude increased with treatment dose (Bogle, Ra�o, 
& Adams,  2012 ). This is consistent with earlier studies in which the 
addiঞon of purified OIF or seminal plasma from Bactrian camels or 
alpacas to a primary culture of rat pituitary cells induced secreঞon of 
LH (Paolicchi et al.,  1999 ; Zhao et al.,  2001 ). 

 Presumably the effect of OIF/NGF on the hypothalamo- 
pituitary- ovarian axis is brought about by binding with specific and 

non- specific receptors, trkA and p75, respecঞvely. If so, then deter-
mining the locaঞon and temporal expression of these receptors will 
aid in our understanding of the mechanism by which OIF/NGF elicits 
LH release. The neural pathways involved in the acঞvaঞon of GnRH 
neurones in induced ovulators are poorly understood, and no studies 
have been reported in camelids. Iniঞal studies of the pa�ern of dis-
tribuঞon of GnRH neurones in the hypothalamus of llamas revealed 
that over 60% of GnRH neurones were located in the anterior and 
medio- basal hypothalamus on the lateral aspects of the third ventri-
cle, but were sca�ered widely rather than in focal accumulaঞons or 
nuclei (Fig.  7 , Carrasco,  2016 ). The proximity between the cerebral 
ventricle and GnRH neurones suggests a potenঞal route for OIF/
NGF to sঞmulate the pre- ovulatory secreঞon of GnRH/LH, that is, 
via the cerebrospinal fluid. Yet, this route implies that circulaঞng OIF/
NGF crosses the blood–brain barrier, a ma�er of some controversy 
(Frieden et al.,  1993 ; Pan, Banks, & Kasঞn,  1998 ). With over 100 
amino acids and a molecular mass of 26 kDa, the OIF/NGF molecule 
is too big to diffuse passively through the blood–brain barrier (Banks, 
 2009 ) and therefore would require an acঞve transport mechanism. In 
an iniঞal a�empt to bio- track exogenous OIF/NGF, we were able to 
detect the bioঞnylated molecule in the cerebrospinal fluid in rabbits 
(Berland et al.,  2013 ), but could not replicate these results in llamas. 

 Receptors for NGF have been idenঞfied within the hypothalamus 
of rats (Gibbs & Plaff,  1994 )  , but we have only begun to examine their 
distribuঞon in camelids (Fig.  7 ; Carrasco,  2016 ). Studies are needed 
in induced ovulators to determine whether this seminal protein that 
is absorbed into circulaঞon from the uterine lumen passes through 
the blood–brain barrier and whether its receptors are co- localized 
with GnRH neurones in the hypothalamus. It is interesঞng to note that 
among studies, the LH surge elicited by exogenous OIF/NGF begins 
and peaks 1–2 hr a[er that elicited by exogenous GnRH (Figs  3–5 ). 
The relaঞvely delayed response with OIF/NGF may reflect an inter-
mediate step (i.e. a different cell type) in the pathway required to elicit 

 F I G U R E  7                 Detection of  NGF  and its 
receptor (trkA) in bovine and llama tissues. 
(a) TrkA immuno- reactivity (green) in a pre- 
ovulatory follicle of a cow (blue = nucleus 
counterstain). The theca layer ( TL ) displays 
a high degree of immuno- reactivity.  FL : 
Follicular lumen. Scale bar 50 microns (b). 
Immuno- detection of  NGF  (green) in a 
semi- thin section of llama prostate. The 
cytoplasm of prostatic cells is densely 
populated by immuno- reactive secretory 
granules (red = nucleus counterstain). 
L: Lumen. Scale bar 10 microns. (c, d) 
Presence of  NGF  (c) and trkA (d) immuno- 
reactive neurones (arrows) in the llama 
hypothalamus. Scale bar 50 microns. 
(Carrasco & Adams, unpublished) 

A B

C D



     |  13ADAMS ET AL.

GnRH/LH release. It is also notable that magnitude of the LH surge 
was similarly dose- dependent subsequent to treatment with the two 
pepঞdes (Silva, Colazo, & Ra�o,  2012 ; Tanco et al.,  2011 ). 

 Other possible pathways include direct acঞon on GnRH neurone 
terminals outside the blood–brain barrier or simply a direct acঞon on 
the pituitary gonadotrophs themselves. The presence of NGF has been 
detected in the 75% of LH- containing gonadotroph cells and 44% of 
those cells expressed the high- affinity NGF receptor trkA in rat ante-
rior pituitary cells (Pa�erson & Childs,  1994 ) suggesঞng a funcঞonal 
link between NGF and LH secreঞon in gonadotrophs that has not yet 
been elucidated. Alternaঞvely, some suggest that β1 tanycytes parঞc-
ipate in the pulsaঞle release of GnRH into the portal blood (Rodriguez 
et al.,  2005 ). Most GnRH nerve fibres and their endings are concen-
trated in the lateral regions of the median eminence and are separated 
from the perivascular space by a conঞnuous cuff formed by tanycy-
tes, a unique cell type lining the floor of the third ventricle (Rodriguez, 
Gonzalez, & Delannoy,  1979 ). Perhaps, OIF/NGF within the median 
eminence induces the secreঞon of molecules that control the tran-
sient and cyclic release at the GnRH terminals (Prevot,  2002 ). Another 
hypothesis involves the organum vasculosum of the lamina terminalis 
(OVLT) whose complex arrangement of GnRH neurone dendrites in 
the rostral preopঞc area is putaঞvely outside of the blood–brain bar-
rier and therefore able to directly sense molecules travelling in the 
systemic blood (Herde, Geist, Campbel, & Herbison,  2011 ; Rodriguez, 
Blazquez, & Guerra,  2010 ).  

  5    |     OVARIAN EFFECTS IN OTHER SPECIES 

  5.1  |    Other induced ovulators 

 OIF/NGF has been recently detected in dromedary seminal plasma by 
Western blot and chromatography (Kumar et al.,  2013 ) and proteomic 
techniques (Druart et al.,  2013 ); however, there are no reports on the 
effects of purified OIF/NGF on ovarian funcঞon in old world came-
lids. Outside the Family Camelidae, rabbits and koalas are the only 
induced ovulators in which semen- induced ovulaঞon has been exam-
ined. In koalas, the presence of a seminal factor was inferred from the 
observaঞon that four of nine females ovulated a[er urogenital sinus 
deposiঞon of semen from conspecific males (Johnston, O ’ Callaghan, 
Nilsson, Tzipori, & Curlewis,  2004 ). Follow- up studies have not been 
carried out in koalas to confirm the effect or the idenঞty of the semi-
nal factor as OIF/NGF. 

 Despite that rabbits are the most widely studied induced ovulator 
and the first species to be idenঞfied as such more than 100 year ago, 
the principal sঞmulus responsible for triggering ovulaঞon in rabbits 
is sঞll unclear. Recently, OIF/NGF has been found in high concen-
traঞon in rabbit seminal plasma (Casares- Crespo, Talaván, & Viudes- 
de- Castro,  2016 ; Maranesi et al.,  2015 ; Silva, Niño et al.,  2011 ), but 
intramuscular administraঞon of neither rabbit nor llama seminal 
plasma- induced ovulaঞon in recepঞve does (Cervantes, Palomino, & 
Adams,  2015 ; Silva, Niño et al.,  2011 ). Seminal plasma treatment was, 
however, associated with an increase in the number of antral follicles 
and the presence of large haemorrhagic anovulatory follicles (Silva, 

Niño et al.,  2011 ), similar to that observed a[er ovarian supersঞmu-
laঞon of does with eCG (Garcia- Ximenez & Vicente,  1990 ; Mehaisen, 
Vicente, Lavara, & Viuedes- de- Castro,  2005 ). Seminal plasma treat-
ment, however, did not elicit a detectable increase in plasma LH 
concentraঞon in rabbits (Cervantes et al.,  2015 ). The role of other 
behavioural/physical sঞmuli was readily apparent in the la�er study 
wherein the incidence of ovulaঞon was equally high (i.e. >80%) among 
group- housed does treated with GnRH, seminal plasma or saline. In 
does housed individually, however, ovulaঞon occurred only in the 
posiঞve control group (GnRH). Results of another recent study sug-
gest that semen may augment a primary somatosensory sঞmulus to 
trigger LH release and ovulaঞon because arঞficial inseminaঞon of 
rabbits with raw semen, saline or raw semen a[er lumbar epidural 
anaesthesia resulted in ovulaঞon in 8 of 8, 3 of 8 and 0 of 8 rabbits 
(Rebollar et al.,  2012 ).  

  5.2  |    Spontaneous ovulators 

 The presence of an operative OIF/NGF system controlling ovar-
ian function may not be restricted to species traditionally classi-
fied as induced ovulators. In cattle and pigs, coital activity was 
associated with enhanced LH secretion and a higher ovulation rate 
(Jochle,  1975 ; Marion, Smith, Wiley, & Barrett,  1950 ;   Odhiambo 
et al.,  2009 ; Signoret, de Mesnil du Buisson, & Mauleon,  1972 ). 
Furthermore, a pronase- sensitive protein in the seminal plasma 
of pigs accelerated ovulation in gilts after intrauterine deposition 
(Waberski et al.,  1995 ), and studies on human seminal plasma sug-
gest the presence of a GnRH- like substance (Izumi et al.,  1985 ; 
Sokol et al.,  1985 ). 

 In rats, upregulaঞon of trkA and NGF mRNA was detected in 
granulosa and theca cells, respecঞvely, at the first pre- ovulatory 
surge of gonadotropins at the ঞme of puberty, and the use of NGF 
anঞbodies or a trkA blocker at the ঞme of the pre- ovulatory LH 
surge inhibited ovulaঞon (Dissen et al.,  1996 ,  2000 ). When a super-
sঞmulated pre- pubertal mouse model was used to determine the 
funcঞonal role of OIF/NGF in spontaneous ovulators (Bogle, Ra�o, 
& Adams,  2011 ), llama seminal plasma not only induced more mice 
to ovulate, but more ovulaঞons per mouse than in negaঞve con-
trols, and the effect was nearly as potent as the posiঞve controls 
given hCG. 

 In ca�le, the effects of treatment with purified OIF/NGF from 
llama seminal plasma were examined using pre- pubertal heifers; for 
the same reason, pre- pubertal mice were used – to minimize the con-
founding effect of spontaneous ovulaঞon (Tanco et al.,  2012 ). Contrary 
to the effect seen in mice, purified OIF/NGF did not induce ovulaঞon 
in heifers. It did, however, hasten both the regression of the extant 
dominant follicle and the emergence of a new follicular wave, suggest-
ing a role in controlling follicular wave dynamics through a suppres-
sive effect on the dominant follicle. Purified OIF/NGF did not induce 
ovulaঞon in sexually mature heifers (Tanco et al.,  2012 ), but bovine 
seminal plasma treatment resulted in significantly more synchronous 
ovulaঞon in heifers treated with LH and also had a luteotrophic effect 
(Tribulo et al.,  2015 ).   
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  6    |     SOURCE AND ABUNDANCE OF OIF/
NGF IN THE MALE 

 The iniঞal discovery of NGF in the prostate of the guinea pig 
(Harper et al.,  1979 ) prompted a search for the source and rela-
ঞve abundance of NGF in the male accessory glands of other spe-
cies. In a comparison of the male genital glands of the mouse, rat, 
guinea pig, hamster, rabbit, human and bull, only the prostate glands 
of the guinea pig, the rabbit and bull were found to contain NGF 
and that of the guinea pig contained the highest concentraঞons 
(Harper & Thoenen,  1980 )  . The later discovery that OIF is NGF led 
to renewed interest in the source of the molecule in the male and 
its role in seminal plasma. A recent comparison of five different spe-
cies revealed that OIF/NGF is present in at least one male acces-
sory gland in all species (Table  5 ; Bogle,  2016 ). The principal source 
of OIF/NGF appears to be the prostate gland in llamas, rabbits, 
guinea pigs and white- tailed deer and the ampullae and vesicular 
glands in ca�le and bison.  

 Of species examined to date, the concentraঞon of OIF/NGF in 
seminal plasma appears to be highest in camelids and rabbits, based 
on response to  in vivo  bioassay (ovulaঞon),  in vitro  bioassay (PC 12  cells) 
and immunoassay (ELISA, RIA, immuno- histochemistry; Bogle,  2016 ; 
Tribulo et al.,  2015 ; Silva, Niño et al.,  2011 ; Maranesi et al.,  2015 ; 
Casares- Crespo et al.,  2016 ). In llamas treated with similar volumes of 
seminal plasma, the ovulaঞon rate was 90–100% using camelid or rab-
bit seminal plasma (Adams et al.,  2005 ; Silva, Niño et al.,  2011 ), 26% 
using bull semen (Ra�o, Huanca, Singh, & Adams,  2006 ), 29% using 
stallion semen and 18% using boar semen (Bogle et al.,  2011 ). The pres-
ence of OIF/NGF in the seminal plasma of bulls, stallions and boars was 
subsequently confirmed using proteomic characterizaঞon (Druart et al., 
 2013 ). The concentraঞon of OIF/NGF in bovine seminal plasma was 
found to be only 10 to 20% that of llama seminal plasma, and treatment 
of female llamas with a dose of bovine seminal plasma equivalent to the 
dose of OIF/NGF in llama seminal plasma resulted in an ovulaঞon rate 
similar to that induced by llama seminal plasma (Tribulo et al.,  2015 ).  

  7    |     CONCLUSIONS 

 Nearly 30 years a[er the observaঞon of an ovulaঞon- inducing 
effect of seminal plasma was made in Bactrian camels, the protein, 

dubbed OIF, was idenঞfied as βNGF. As a highly conserved protein, 
the implicaঞons of discoveries related to OIF/NGF in reproducঞve 
ঞssues extend beyond the camelid species; the presence and func-
ঞon of an OIF/NGF system in the reproducঞve tract have now been 
documented in many species including both induced and spontane-
ous ovulators. The abundance of OIF/NGF in seminal plasma and 
the effects of seminal plasma on ovarian funcঞon strongly support 
the idea of an endocrine mode of acঞon (i.e. systemic distribuঞon 
with distant target ঞssues). The ovulatory response to seminal 
plasma in llamas and alpacas is brought about by a surge in cir-
culaঞng concentraঞons of LH and is a funcঞon of the degree of 
absorpঞon of a seminal factor from the genital mucosa into circula-
ঞon (i.e. systemic dose) and not a response to physical sঞmulaঞon 
of the tubular genitalia itself. The mechanism and sites of acঞon 
of OIF/NGF in the hypothalamo–pituitary–gonadal axis are as yet 
unclear, but may well involve ঞssue receptors at all three levels. 
The luteotrophic effect of OIF/NGF exemplies a mulঞlayer mecha-
nism because the effect has been associated with both the magni-
tude of LH release (central mechanism) and temporal changes in the 
expression of specific receptors in ovarian follicles (local mecha-
nism). The greatest concentraঞons of OIF/NGF have been meas-
ured in the seminal plasma of camelids and rabbits, but it has been 
idenঞfied in the glandular ঞssue of least one of the male accessory 
glands in all species examined to date. Further characterizaঞon of 
OIF/NGF and tools to measure it are needed to determine the its 
relaঞve prevalence and funcঞonal role among species and to permit 
test of the hypothesis that some as yet unexplained causes of infer-
ঞlity are based on alteraঞons in the sensiঞvity to, or abundance of, 
this molecule.  
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 Tissue  Llama  Rabbit  Rat  Bull  Bison  Elk  Deer 

 Ampulla  −  nd  −  +++  +++  ++  ± 

 Prostate (body)  +++  +++  −  ++  −  −  ++ 

 Prostate (disseminate)  +++  nd  na  nd  −  nd  nd 

 Coagulaঞng gland  na  na  +++  na  na  na  na 

 Vesicular gland  na  ++  −  +++  ++  −  − 

 Bulbourethral gland  ±  nd  −  −  −  nd  + 

   Relaঞve OIF/NGF staining intensiঞes were graded: +++ (very strong), ++ (strong), + (moderate to 
weak), ± (faint), − (absent), na (not applicable) and nd (not determined).   

 T A B L E  5       OIF/NGF immuno- reacঞvity 
in the epithelium and lumen of male 
accessory sex glands (modified from Bogle, 
 2016 ; and Maranesi et al.,  2015 ) 
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 More than eighteen years have passed since the first derivaঞon of human embryonic 
stem cells ( ESC s), but their clinical use is sঞll met with several challenges, such as ethi-
cal concerns regarding the need of human embryos, ঞssue rejecঞon a[er transplanta-
ঞon and tumour formaঞon. The generaঞon of human induced pluripotent stem cells 
( iPSC s) enables the access to paঞent- derived pluripotent stem cells ( PSC s) and opens 
the door for personalized medicine as ঞssues/organs can potenঞally be generated 
from the same geneঞc background as the paঞent recipients, thus avoiding immune 
rejecঞons or complicaঞon of immunosuppression strategies. In this regard, successful 
replacement, or augmentaঞon, of the funcঞon of damaged ঞssue by paঞent- derived 
differenঞated stem cells provides a promising cell replacement therapy for many dev-
astaঞng human diseases. Although human  iPSC s can proliferate unlimitedly in culture 
and harbour the potenঞal to generate all cell types in the adult body, currently, the 
funcঞonality of differenঞated cells is limited. An alternaঞve strategy to realize the full 
potenঞal of human  iPSC  for regeneraঞve medicine is the in vivo ঞssue generaঞon in 
large animal species via interspecies blastocyst complementaঞon. As this technology 
is sঞll in its infancy and there remains more quesঞons than answers, thus in this re-
view, we mainly focus the discussion on the conceptual framework, the emerging 
technologies and recent advances involved with interspecies blastocyst complemen-
taঞon, and will refer the readers to other more in- depth reviews on dynamic pluripo-
tent stem cell states, genome ediঞng and interspecies chimeras. Likewise, other 
emerging alternaঞves to combat the growing shortage of human organs, such as 
xenotransplantaঞon or ঞssue engineering, topics that has been extensively reviewed, 
will not be covered here.    
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     1    |     INTRODUCTION 

 Human pluripotent stem cells (hPSCs) can be derived from pre- 
implantaঞon blastocysts (Thomson et al.,  1998 ) or generated through 
nuclear reprogramming such as somaঞc cell nuclear transfer (SCNT) 
(Tachibana et al.,  2013 ; Wakayama, Perry, Zuccoম, Johnson, & 
Yanagimachi,  1998 ) and transcripঞon factor- induced pluripotent stem 

cells or iPSCs (Aasen et al.,  2008 ; Takahashi et al.,  2007 ; Yu et al., 
 2007 ). Two characterisঞc properঞes of hPSCs, the unlimited pro-
liferaঞve capability in culture and the ability to differenঞate into all 
cell types in the adult body, hold great potenঞal to provide unlimited 
source material for cell- based therapies. In addiঞon, paঞent- specific 
SCNT PSCs or iPSCs are also important for the advancement of per-
sonalized medicine. To realize their potenঞal, more efforts have been 
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dedicated to the development of strategies for generaঞng mature and 
funcঞonal cells and ঞssues for transplantaঞon from hPSCs. Although 
some therapies are already in advanced clinical trials, to date, no 
hPSCs- based therapy is available in the clinic. 

 Current strategies for obtaining cells and ঞssues from hPSCs are 
largely based on in vitro differenঞaঞon, although effecঞve on many 
fronts, have several limitaঞons: (i) in vitro differenঞaঞon is not syn-
chronized and there sঞll remain undifferenঞated hPSCs present in 
the differenঞaঞon cultures, which will raise safety concerns as they 
are prone to generate teratomas; (ii) different hPSC lines are known 
to have variable efficiency in differenঞaঞng towards a specific lin-
eage (Osafune et al.,  2008 ); (iii) cells differenঞated from hPSCs 
in vitro are mostly immature cell types similar to cells of foetal or 
neonatal origin (Hrvaঞn et al.,  2014 ); (iv) large- scale producঞon of 
hPSCs derivaঞves is sঞll not in place for many lineages; (v) current 
differenঞaঞon protocols are not amenable for the generaঞon of 
three- dimensional transplantable ঞssues and organs. To overcome 
these problems, be�er and more efficient protocols, strategies to 
funcঞonally mature differenঞated cells and scaling up differenঞaঞon 
methods are needed. 

 Through millions of years of evoluঞon nature has established 
robust developmental programmes for each living organism, and some 
of these developmental processes are well conserved among species. 
By taking advantages of these conserved developmental programmes, 
we may consider differenঞaঞng hPSCs in an in vivo environment of 
an animal host. Complex ঞssues and organs are rouঞnely formed in 
vivo. In vivo differenঞaঞon is highly synchronized and guided by spa-
ঞotemporal dynamic developmental signals; embryonic cells know 
exactly where to go and what to become. Uncommi�ed cells are nor-
mally eliminated during the fast- paced and efficient developmental 
processes. In addiঞon, in vivo differenঞaঞon likely will yield funcঞonal 
and mature cell types suitable for transplantaঞon. Although this is an 
exciঞng possibility, two major challenges have to be overcome for 
targeted in vivo ঞssue and organ generaঞon using hPSCs: first, we 
need to have a robust protocol for the generaঞon and propagaঞon 
of chimeric- competent hPSCs; second, we need to solve the issue of 
stochasঞc chimeric contribuঞon of PSCs. The goal of this review is to 
examine the recent advances in the field of interspecies chimeric com-
plementaঞon, highlighঞng the two main approaches: zygote genome 
ediঞng and pluripotent stem cells. Other strategies for the generaঞon 
of transplantable organs such as xenotransplantaঞon, ঞssue engineer-
ing and 3D prinঞng, which have been extensively reviewed (Badylak, 
Weiss, Caplan, & Macchiarini,  2012 ; Murphy & Atala,  2014 ; Yang & 
Sykes,  2007 ), will not be discussed here.  

  2    |     BLASTOCYST COMPLEMENTATION 

 Mammalian development is a highly regulated process for the precise 
generaঞon of ঞssues and organs that provide vital life support for an 
adult organism. Organ and ঞssue generaঞon is the result of seamless 
coordinaঞon of intrinsic geneঞc programme and extrinsic niche fac-
tors during different stages of development. Embryonic cells, starঞng 

from a single zygote, follow a comprehensive blueprint to turn on 
specific geneঞc programmes for lineage specificaঞon and ঞssue for-
maঞon. The derivaঞon of germline- competent embryonic stem cells 
(ESCs) and development of gene- targeঞng technologies have facili-
tated the generaঞon of thousands of mouse geneঞc models and con-
sequently help us gain a deeper understanding of geneঞc principles 
underlying embryogenesis. Now we know geneঞc programmes are 
governing many aspects of ঞssue and organ formaঞon, from specifi-
caঞon to maturaঞon. Some of these geneঞc programmes, if disrupted 
and despite the existence of intact developmental niche factors, can 
lead to the generaঞon of embryos, foetuses or neonates lacking enঞre 
ঞssues or organs. For example,  Pdx1  knockout mice are deficient in 
pancreaঞc development.  Pdx1  knockout mouse neonates lack enঞre 
pancreases and die soon a[er birth (Offield et al.,  1996 ); mice lack-
ing  Sal1  gene cannot survive long a[er birth due to kidney agenesis 
(Nishinakamura et al.,  2001 );  Runx1  knockouts are embryonic lethal 
at approximately E12.5 that is characterized by a complete absence 
of definiঞve haematopoiesis (Van Deursen, Hiebert, Grosveld, & 
Downing,  1996 ; Wang et al.,  1996 );  Nkx2.5  deficiency in mice leads to 
embryonic lethality around E10.5 with retarded cardiac development 
(Lyons et al.,  1995 ). 

 Via gene knockouts or other geneঞc strategies differenঞaঞon 
capabiliঞes can be disabled in lineage progenitors, thereby prevenঞng 
them from contribuঞng to ঞssue and organ generaঞon. Meanwhile, 
the extrinsic niche factors necessary for ঞssue and organ formaঞon 
remain intact. In this regard, the developmental niche is considered 
“empty” due to lack of commitment from progenitor cells. The chime-
ric capability of donor wild- type PSCs can thus be harnessed to “fill” 
these empty niches, and as a result, the generated organ will mostly 
consist of donor cells. This approach is o[en referred to as blastocyst 
complementaঞon, named so largely because donor cells are typically 
delivered into the host at the blastocyst stage, and was first intro-
duced in 1993 in a study by Chen et al. (Chen, Lansford, Stewart, 
Young, & Alt,  1993 ) where the authors used wild- type mouse ESCs 
(mESCs) to complement Rag2- deficient recipient mouse blastocysts. 
Rag2 knockout mice lack the development of T and B lymphocytes and 
thus successfully complemented animal by wild- type mESCs will have 
T and B lymphocytes of exclusive donor origin. Later, blastocyst com-
plementaঞon has also been applied for the study of lens development. 
When wild- type mESCs were used for the complementaঞon of homo-
zygous aphakia mutant mouse strain, normal lens were generated; in 
contrast, Rb- deficient mESCs generated an aberrant lens phenotype 
(Liégeois, Horner, & DePinho,  1996 ). Blastocyst complementaঞon was 
first used for organ generaঞon in 2007 by Douglas Melton ’ s group 
(Stanger, Tanaka, & Melton,  2007 ). In this study, the authors used 
wild- type mESCs to complement mouse blastocysts deficient in  Pdx1 , 
a key gene in the pancreas development. As a result, the donor mESCs 
populated the enঞre pancreaঞc epithelium in the  Pdx1 - deficient host 
(Stanger et al.,  2007 ). In another study, Espejel et al. complemented 
 Fah - deficient blastocyst with wild- type mouse iPSCs (miPSCs) to 
demonstrate that donor miPSCs could contribute to normal hepato-
cytes differenঞaঞon in  Fah - deficient host independent of cell fusion 
(Espejel et al.,  2010 ). 
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 A landmark paper from Hiromitsu Nakauchi ’ s group in 2010 
demonstrated the feasibility of using blastocyst complementaঞon for 
the xeno- generaঞon of organs (Kobayashi et al.,  2010 ). In their study, 
unlike Stanger et al., the author used rat PSCs to complement  Pdx1 - 
deficient mouse blastocysts. Interesঞngly, rat PSCs could success-
fully chimerize mouse development and generated viable rat- mouse 
interspecies chimeras. Importantly, rat PSCs could also generate an 
enঞre rat pancreaঞc epithelium inside the  Pdx1 - null mouse hosts. 
The generated rat pancreases expressed proper molecular markers 
and were funcঞonal as evidenced by their ability to maintain normal 
serum glucose levels in adult chimeras. Later, as a second successful 
a�empt for using rat- mouse complementaঞon system for organ gen-
eraঞon, Isotani et al. complemented blastocysts from nude mouse that 
lack thymus with rat ESCs and obtained a funcঞonal rat thymus in 
nude mouse host (Isotani, Hatayama, Kaseda, Ikawa, & Okabe,  2011 ). 
In another a�empt, Usui et al. tested blastocyst complementaঞon for 
the generaঞon of kidneys. In this study, however, the authors found 
that unlike mouse PSCs rat PSCs could not complement kidney agene-
sis defect of mouse  Sal1  knockout embryos, suggesঞng key molecules 
involved in the interacঞon between mesenchyme and the ureteric 
buds during kidney development are not conserved between the two 
species (Usui et al.,  2012 ). 

 The success of rat- mouse organ complementaঞon also raises the 
intriguing possibility to generate funcঞonal human organs in host 
species other than humans. Considering its resemblance to humans 
in anatomy, physiology, organ size, genomic similarity and cell cycle 
characterisঞcs, pig consঞtutes a good candidate for such purpose. 
Pig genome has been recently sequenced (Groenen et al.,  2012 ), and 
SCNT is also available in the pig (Park et al.,  2001 ; Lai  2002 )  , which 
have made the pig one of the most popular large animal models in 
biomedical research (Prather, Lorson, Ross, Whyte, & Walters,  2013 ). 
Recently, rapid evolving field of genome ediঞng has also embraced pig 
(Carlson et al.,  2012 ; Hai, Teng, Guo, Li, & Zhou,  2014 ; Hauschild et al., 
 2011 ; Wang et al.,  2015 ; Whitworth et al.,  2014 ; Whyte & Prather, 
 2012 ). By combining SCNT and genome ediঞng, a number of useful 
pig models for human diseases have been created, such as cysঞc fibro-
sis (Rogers et al.,  2008 ), diabetes (Renner et al.,  2010 ; Umeyama et al., 
 2009 ), Alzheimer ’ s disease (Kragh et al.,  2009 ), reঞniঞs pigmentosa 
(Pe�ers et al.,  1997 ; Ross et al.,  2012 ) and spinal muscular atrophy 
(Lorson et al.,  2011 ). Most recently, Hiromitsu Nakauchi ’ s group has 
also demonstrated the feasibility of organ generaঞon using blastocyst 
complementaঞon in pig (Matsunari et al.,  2013 ). To obtain organ- 
disabled hosts, the authors cloned fibroblasts expressing a transgene 
 Hes1  under the  Pdx1  promoter ( Pdx1-Hes1) .  Pdx1-Hes1  transgene 
expression suppresses pancreaঞc programme thus cloned embryos’ 
pancreaঞc development was disabled, similar to  Pdx1  knockout, which 
resulted in the creaঞon of apancreaঞc pig.  Pdx1-Hes1  embryos were 
thus used as recipients for the complementaঞon with wild- type donor 
cells. In contrast to rodents, there is lack of chimeric- competent pig 
ESCs/iPSCs. Instead, the authors cloned fibroblasts expressing huKO 
fluorescent protein and used their blastomeres as donor cells to com-
plement the  Pdx1-Hes1  embryos via aggregaঞon chimera formaঞon. 
As expected, huKO blastomeres could successfully contribute to 

chimera formaঞon in  Pdx1-Hes1  host. Importantly, huKO blastomeres 
could generate enঞre pancreaঞc epithelium in  Pdx1-Hes1  foetuses. 
Moreover, chimeric pigs generated by complementaঞon could grow 
into adulthood with funcঞonal pancreases.  

  3    |     PROGRAMMABLE NUCLEASE҃  BASED 
GENOME EDITING 

 Genome ediঞng with programmable nucleases including ZFNs, 
TALENs and CAS has spawned a new revoluঞon in biomedical research. 
These nucleases can recognize and target- specific DNA sequences. 
Once bind to DNA, they can generate double- strand breaks (DSBs) 
and the repair of which depends on two main cellular DSBs repair 
pathways: the error- prone non- homologous end joining (NHEJ) and 
error- free homology- directed repair (HDR). Unlike HDR, NHEJ is high 
efficient and is acঞve in all cell cycles. NHEJ mostly produces indels 
in the genome that will lead to loss- of- funcঞon of gene(s) and is use-
ful for the generaঞon of gene knockout(s). Importantly, NHEJ- based 
gene knockout strategy proves to be highly efficient when combined 
with programmable nucleases in the zygote and has been successfully 
used for the creaঞon of a variety of knockout animals in many species 
including mouse, rat, pig, sheep, cow and non- human primates (Geurts 
et al.,  2009 ; Hauschild et al.,  2011 ; Sung et al.,  2013 ; Wang et al., 
 2013 ; Hai et al.,  2014 ; Niu et al.,  2014   ; Liu et al.,  2014   ). Thus, zygote 
genome ediঞng potenঞally can obviate the need for pre- exisঞng gene 
knockout strains and serve as a robust pla�orm for interspecies blas-
tocyst complementaঞon. For detailed discussion on programmable 
nuclease- based genome ediঞng technologies, the readers are referred 
to a couple of excellent recent reviews (Doudna & Charpenঞer,  2014 ; 
Gaj, Gersbach, & Barbas,  2013 ).  

  4    |     PLURIPOTENT STEM CELLS 

 To generate human organs in pigs using blastocyst complementaঞon, 
another key to success is the right human PSCs that can contribute 
to the early pig development for the generaঞon of chimeric human–
pig embryos. Of note is that the successful capturing and culturing 
authenঞc rat PSCs (Buehr et al.,  2008 ; Li et al.,  2008 ) was the key 
to success for interspecific blastocyst complementaঞon in rodents. 
Although we have gained considerable mechanisঞc understanding 
of pluripotency, the majority of informaঞon was derived from rodent 
studies and we have yet to achieve the derivaঞon of chimeric-  and 
germline- competent PSCs from species other than rodents. 

 Mouse ESCs were the first pluripotent cell type captured from a 
developing embryo (Evans & Kaufman,  1981 ; Marঞn,  1981 ). Iniঞally, 
mESCs were derived and cultured on mitoঞcally inacঞvated mouse 
embryonic fibroblasts (MEFs) in the presence of serum. Be�er under-
standing of the self- renewal of mESCs led to the refinement of culture 
parameters and idenঞfied LIF and BMP4 as key factors to maintain 
mESCs idenঞty. Further studies idenঞfied a ground state culture 
composed of two chemical inhibitors: CHIR99021, a GSK3 inhibitor 
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that acঞvates the canonical Wnt signalling pathway and PD0325901; 
FGF/Erk inhibitor that enabled efficient derivaঞon of mESCs from a 
variety of non- permissive strains and the capturing of authenঞc ESCs 
from rat (Buehr et al.,  2008 ; Li et al.,  2008 ; Ying et al.,  2008 ). ESCs 
are well known for two defining properঞes: self- renewal and pluripo-
tency. Self- renewal confers ESCs the ability to proliferate indefinitely 
in culture, thereby providing unlimited amount of cells for a variety of 
downstream applicaঞons. Pluripotency refers to the ability of ESCs to 
differenঞate into all adult cell types in vivo a[er them being injected 
back to early developing embryos. ESCs can also contribute to the 
germline in a chimeric animal and thus have enabled the generaঞon of 
thousands of transgenic animal models that have enhanced our molec-
ular and geneঞc understanding of various biological processes during 
development and provide us with novel insights into human diseases. 

 The first human ESC line was derived in 1998 by Thomson 
and colleagues (Thomson et al.,  1998 ). Like mESCs, human ESCs 
(hESCs) were derived from ICMs of pre- implantaঞon blastocysts. 
Surprisingly, however, culture condiঞons for mESCs and hESCs are 
quite different. hESCs were typically cultured in bFGF/Acঞvin- A- 
containing medium (FA), and FA medium leads to differenঞaঞon of 
mESCs. Likewise, hESCs could not be stably maintained in mESC 
culture condiঞons. Beside cell culture parameters, there are other 
notable differences between hESCs and mESCs: (i) hESC colonies 
appear more fla�er than mESCs; (ii) self- renewal of hESCs is depen-
dent on bFGF/TGF- β signalling pathways, while LIF/BMP signalling 
pathways are important for mESCs; (iii) in sharp contrast to mESCs, 
hESCs survive poorly a[er trypsinizaঞon, indicaঞng a low single- cell 
cloning efficiency; (iv) female hESCs retain one acঞve and one inac-
ঞvated copy of X chromosome (XaXi), while both X chromosomes 
are acঞve in mESCs (XaXa). mESCs can generate germline chime-
ras, passing a stringent pluripotency test. In this context, however, 
hESCs cannot be tested for their chimeric competency due to ethi-
cal consideraঞons, thus leaving the door open whether hESCs truly 
represent a genuine ESC line from the human blastocysts. A recent 
study demonstrated that rhesus macaque ESCs grown in hESC cul-
ture were incapable of generaঞng chimeras a[er being injected into 
rhesus blastocysts followed by embryo transfer to surrogate females, 
suggesঞng hESCs in convenঞonal culture condiঞon are not chimeric- 
competent (Tachibana et al.,  2012 ). 

 These differences between hESCs and mESCs were first a�ributed 
to species- specific divergence of pluripotency programme. The der-
ivaঞon of another PSC type, the epiblast stem cells (EpiSCs), from 
post- implantaঞon rodent embryos using hESC- like cultures in 2007 
suggests it is not as simple as species differences and hESCs likely 
resemble post- implantaঞon epiblasts (Brons et al.,  2007 ; Tesar 
et al.,  2007 ). EpiSCs could be derived from diverse stages of post- 
implantaঞon epiblasts (Kojima et al.,  2014 ; Wu et al.,  2015 ). Like 
hESCs, EpiSCs also grow as “fla�ened” colonies, have low single- cell 
cloning efficiency and require FGF/TGF- β signalling acঞvaঞon for self- 
renewal. With modificaঞon of derivaঞon method, EpiSCs could also 
be directly derived from ICMs of blastocysts, further solidify the idea 
that hESCs are likely in vitro counterpart of post- implantaঞon epiblast 
cells (Najm et al.,  2011 ). Isolaঞon of EpiSCs has also contributed to 

the realizaঞon that there are different phases of pluripotency during 
development, which can be captured in culture in at least two disঞnct 
pluripotent states: “naive” and “primed,” respecঞvely (Nichols & Smith, 
 2009 ). Among other differences, the chimeric competency of naive vs. 
primed PSCs is parঞcularly intriguing. Naïve cells, such as mESCs, can 
efficiently contribute to germline- competent chimeras following their 
injecঞon into host blastocysts, while primed EpiSCs rarely do (Kim 
et al.,  2013 ). On the contrary, when gra[ed back to stage- matched ঞs-
sue, the post- implantaঞon epiblasts, EpiSCs could efficiently generate 
ex vivo chimeric embryos with contribuঞon to all three primary germ 
layers: mesoderm, endoderm and ectoderm, as well as the primordial 
germ cells (Huang, Osorno, Tsakiridis, & Wilson,  2012 ; Kojima et al., 
 2014 ; Wu et al.,  2015 ). In this regard, mESCs failed integraঞng to post- 
implantaঞon embryos upon gra[ing (Huang et al.,  2012 ). 

 Several pracঞcal advantages, such as high single- cell cloning effi-
ciency, higher developmental potency and ease with gene targeঞng 
associated with naïve state PSCs, have fuelled the search for culture 
condiঞons that can stabilize naïve human PSCs. First naive hESCs 
were stabilized with transgenes including Oct4, Klf4 and Klf2 (Hanna 
et al.,  2010 ). Following this iniঞal work, a series of recent studies, 
using different strategies and culture condiঞons, have claimed the 
generaঞon of naïve hPSCs from different sources: through de novo 
derivaঞon from human blastocysts, via nuclear reprogramming or 
conversion from exisঞng primed hPSCs (Chan et al.,  2013 ; Gafni et al., 
 2013 ; Guo, von Meyenn, Santos, Chen, & Reik,  2016 ; Takashima et al., 
 2014 ; Theunissen et al.,  2014 ; Wang et al.,  2014 ; Ware et al.,  2014 ). 
hESCs grown in these culture showed some features reminiscent of 
mESCs, such as elevated single- cell cloning efficiency, higher HDR 
efficiency, hypomethylated genome, bivalent metabolic pathways, 
expression of naïve signature genes and faster growth kineঞcs (Wu 
& Belmonte,  2015a ,  2015b )  . Moreover, cynomolgus monkey ESCs 
cultured using a modified naïve hESC culture could successfully gen-
erate chimeric foetuses, albeit at low efficiency, providing support for 
the chimeric potenঞal of primate PSCs in naïve culture (Chen et al., 
 2015 ). While these studies are informaঞve, the issue of whether a 
naïve state analogous to mouse truly exists in humans remains unset-
tled. Besides, there is lack of funcঞonal test for human naivety and 
most of the characterizaঞon was carried out at molecular levels. For 
now, it seems that global comparisons of cultured naïve hPSCs with 
the ICMs of the human blastocyst will provide the strongest support. 
It should be noted that there might exist mulঞple naïve- like states, 
which explains the diverse culture condiঞons used for stabilizing 
naïve hPSCs. 

 One of the most desirable features of naïve hPSCs is their 
 potenঞal to contribute to interspecies chimeras, which is required 
for successful blastocyst complementaঞon to generate human 
organs in animal hosts. Also, interspecies chimeras with naïve hPSCs 
may provide a system for in vivo disease modelling and drug screen-
ing (Wu & Belmonte,  2015a ,  2015b ,  2016 ). A previous study showed 
that primed hESCs could not efficiently contribute to human–mouse 
chimeric embryos following their injecঞon into the mouse blasto-
cysts (James, Noggle, Swigut, & Brivanlou,  2006 ). To test whether 
naïve hPSCs are more efficient in the generaঞon of human–mouse 
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chimeric embryos, Gafni et al. injected NHSM- cultured naïve 
hPSCs to mouse blastocysts followed by embryo transfer (Gafni 
et al.,  2013 ). Interesঞngly, the authors observed robust chimeric 
contribuঞon of naïve hESCs in mouse embryos from E8.5–E10.5 
developmental stages. Yet, chimeric contribuঞon of human naïve 
PSCs was not observed by Jaenisch ’ s group. Theunissen et al. used 
NHSM-  and 5iLA- cultured cells and did not detect any human cells 
in post- implantaঞon E10.5 embryos (Theunissen et al.,  2014 ). A fol-
low- up study by the same group with a more sensiঞve assay based 
on the detecঞon of human mitochondrial DNA, however, did detect 
chimeric contribuঞon, although with limited efficiency, of human 
naïve PSCs in E10.5 mouse embryos (Theunissen et al.,  2016 ). 
Several possibiliঞes likely account for this discrepancy: (i) cell injec-
ঞon ঞming, number and embryo culture may vary among labs; (ii) 
embryo handling and injecঞon techniques are likely different among 
researchers; (iii) imaging methods used for fluorescent signals detec-
ঞon in low- grade chimeras. Regardless, human cells detected in the 
cross- species chimeric embryos by both Gafni et al. and Theunissen 
et al. were not analysed with lineage- specific markers thus are 
unclear whether they are properly differenঞated. These results sug-
gest that generaঞon of interspecific human–mouse chimeras with 
naïve hPSCs is inefficient. This inefficiency of intermixing human and 
mouse cells in early development is likely a result of divergent early 
developmental processes between primate and rodent; for example, 
epiblast forms an egg- cylinder shape in rodents but assumes a bila-
minar embryonic disc in primates. 

 In addiঞon to naïve and primed states, there may exist other plu-
ripotent states that can be stabilized with either transgenes or dif-
ferent culture condiঞons (Wu & Belmonte,  2014 ; Wu et al.,  2015 ). 
We have recently uncovered a novel primed pluripotent state that 
confers interspecific chimeric competency between human and 
mouse a[er gra[ing human cells to gastrulaঞng mouse epiblast (Wu 
et al.,  2015 ). Human cells were found efficiently incorporated into 
the posterior part of the developing mouse embryo and contributed 
to three primary germ lineages. This raises an interesঞng possibil-
ity of “epiblast complementaঞon” for the generaঞon of early human 
 progenitors ex vivo.  

  5    |     CONCLUSIONS 

 The combinaঞon of zygote genome ediঞng and chimeric- competent 
hPSCs offers an a�racঞve pla�orm for realizing hPSCs’ full potenঞal 
towards generaঞng transplantable organs. If successful, this approach 
will lead to a paradigm shi[ in regeneraঞve medicine and will help to 
overcome the shortage of organ donors. However, the inefficiency of 
exisঞng naïve hPSCs to contribute to chimeric formaঞon in mouse is 
casঞng doubts whether this will be a viable approach. It remains to be 
seen whether the inefficiency of naïve hPSCs in chimeric contribuঞon 
observed in mouse is also true with a large animal species such as the 
pig. Future studies on improving chimeric efficiency of hPSCs in an 
animal host are warranted to turn the dream of xeno- human organ 
generaঞon into reality.  
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 The placenta is a dynamic, metabolically acঞve organ with significant nutrient and 
energy requirements for growth, nutrient transfer and protein synthesis. It uses a 
range of substrates to meet its energy needs and has a higher rate of oxygen (O 2 ) 
consumpঞon than many other foetal and adult ঞssues. Placental metabolism varies 
with species and alters in response to a range of nutriঞonal and endocrine signals of 
adverse environmental condiঞons. The placenta integrates these signals and adapts its 
metabolic phenotype to help maintain pregnancy and to opঞmize offspring fitness by 
diversifying the sources of carbon and nitrogen available for energy producঞon, hor-
mone synthesis and foeto- placental growth. The metabolic response of the placenta 
to adversity depends on the nature, severity and duraঞon of the stressful challenge 
and on whether the insult is maternal, placental or foetal in origin. This review exam-
ines placental metabolism and its response to stresses common in pregnancy with 
parঞcular emphasis on farm species like the sheep. It also considers the consequences 
of changes in placental metabolism for the supply of O 2  and nutrients to the foetus.     
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                            Placental metabolism: substrate requirements and the 
response to stress   

              OR     Vaughan     |     AL     Fowden      

    1    |     INTRODUCTION 

 As the interface between the mother and foetus, the placenta has 
mulঞple funcঞons important to the successful outcome of preg-
nancy. It transports O 2 , nutrients, ions and key micronutrients from 
mother to foetus as well as wastes, such as carbon dioxide (CO 2 ) 
and urea, in the opposite direcঞon (Sibley, Glazier, & D ’ Souza,  1997 ). 
The placenta also converts nutrients that it receives to other forms 
to provide alternaঞve substrates for foeto- placental metabolism 
and growth (Fig.  1 ). In addiঞon, the placenta produces hormones 
and growth factors that are released into the maternal and foetal 
circulaঞons (Burton & Fowden,  2012 ). These have key roles in the 
maintenance of uterine quiescence and the maternal physiological 
adaptaঞons to pregnancy that are essenঞal for meeঞng the increas-
ing nutrient demands of the growing foetus. Finally, the placenta 
acts as a barrier restricঞng access of maternal hormones and xe-
nobioঞcs to the foetus by enzymaঞc inacঞvaঞon or transporঞng 
them back into the maternal circulaঞon. Consequently, the placenta 
is a metabolically acঞve organ with significant nutrient and energy 
requirements.  

 The placenta uses a range of substrates to meet its energy needs 
and has a higher rate of oxygen (O 2 ) consumpঞon than either the adult 
or the foetus (Hay,  1991 ). Placental metabolism varies with species 
and alters in response to the foetal nutrient demands for growth 
with increasing gestaঞonal age (Fowden,  1997 ; Pere,  2003 ). It is also 
responsive to homoeostaঞc challenges that evoke stress responses in 
both the mother and foetus (Sferruzzi- Perri & Camm,  2016   ; Vaughan, 
Sferruzzi- Perri, Coan, & Fowden,  2012 ). The mother signals adverse 
changes in the general environment, such as scarcity or excess of 
nutrients, low oxygen availability or extremes of temperature, as 
well as physiological changes in the individual, like the availability of 
fuel reserves and the degree of glycaemic control and physical acঞv-
ity (Fowden, Ward, Wooding, & Forhead,  2010 ; Fowden, Forhead, 
Sferruzzi- Perri, Burton, & Vaughan,  2015 ; Gaccioli, Lager, Powell, & 
Jansson,  2013 ;  : Sferruzzi- Perri & Camm,  2016 ). The foetus signals 
mismatches between its supply and demand for nutrients in relaঞon 
to its mass, genotype and degree of maturaঞon (Burton & Fowden, 
 2012 ; Vaughan et al.,  2012 ). In many circumstances, the signalling is 
via stress and other metabolic hormones, like the glucocorঞcoids, cat-
echolamines, lepঞn and insulin (Fowden et al.,  2015 ). 
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 The stresses experienced during pregnancy may be chronic or acute 
depending on their origin. Chronic stress induced early in pregnancy 
o[en reduces foeto- placental growth, whereas more acute stresses 
tend to alter availability of specific nutrients and hormones transiently 
without major effects on intrauterine growth (Fowden, Ward, Wooding, 
Forhead, & Constancia,  2006 ). In farm animals and other species, there 
are also changes in placental morphology and nutrient transport capac-
ity in response to stressful condiঞons including undernutriঞon, hypoxia 
and manipulaঞons of dietary composiঞon, maternal adiposity, glucose 
availability and glucocorঞcoid concentraঞons (Fowden et al.,  2010 , 
 2015 ; Gaccioli et al.,  2013 ). However, much less is known about the 
effects of these stresses on placental metabolism  per se . This review, 
therefore, examines placental metabolism and its response to stresses 
common during pregnancy with parঞcular emphasis on farm animals 
like the sheep. It also discusses the consequences of changes in placen-
tal metabolism for the supply of O 2  and nutrients to the foetus. It does 
not consider the effects of stressful condiঞons on placental growth and 
development as these topics have been reviewed recently (Fowden 
et al.,  2015 ; Gaccioli et al.,  2013 ; Sferruzzi- Perri & Camm,  2016 ).  

  2    |     OXYGEN 

  2.1  |    Normal requirements 

 Like most ঞssues, aerobic respiraঞon is the main source of placental 
ATP during normal condiঞons. In the farm animals studied to date, 

the respiratory rate of the combined uteroplacental ঞssues is higher 
per kg total ঞssue than that seen per kg of foetus (Fowden, Forhead, 
Silver, & Macdonald,  1997 ). As most of this O 2  consumpঞon is placen-
tal rather than myometrial (Hay,  1991 ), rates of O 2  consumpঞon per 
kg placenta are at least three-  to fourfold higher than those per kg of 
foetus as a whole (Table  1 ) and similar to that of the foetal brain (Hay, 
 2006 ). Oxygen consumpঞon rates calculated per kg placenta are of 
the same order of magnitude in different species with an epitheliocho-
rial placenta and similar to those of the haemochorial human placenta 
(Table  1 ; Hay,  2006 ). Of the O 2  consumed by the ovine placenta, 
approximately 70–75% is used to generate ATP by mitochondrial oxi-
daঞve phosphorylaঞon using a variety of substrates including carbo-
hydrates, amino acids, probably certain volaঞle fa�y acids (VFA) and 
possibly also some free fa�y acids (Fig.  1 ). The majority of this ATP 
is used for protein synthesis and acঞve transport processes (Carter, 
 2000 ). Oxygen is also used in placental mitochondria without generat-
ing ATP through proton leak and superoxide producঞon along the 
electron transport system and for synthesis of progesterone or other 
steroids (Fig.  1 ). These processes account for another 15–20% of the 
O 2  consumed by the ovine placenta, while the remaining 10–15% is 
non- mitochondrial due to cellular oxidaঞve reacঞons unrelated to 
energy producঞon (Carter,  2000 ).  

 Oxygen consumpঞon by the combined uteroplacental ঞssues 
increases by 25–50% between mid- gestaঞon and late gestaঞon in 
sheep and horses but not in pigs when expressed per kg wet weight 
(Bell, Kennaugh, Ba�aglia, Makowski, & Meschia,  1986 ; Fowden, 

 F I G U R E  1                 Schematic diagram showing the rates of transport of oxygen and nutrients from the uterine circulation and into the umbilical 
circulation in pregnant sheep with a foetus of an average weight of 3 kg with a 300- g placenta (complete placentomes) at approximately 
80–90% of gestation. Solid lines = Major routes of metabolism. Dashed lines = Minor routes of metabolism Trace = ≤5 μmol/min.  VFA  = Volatile 
fatty acids.  FFA  = Free fatty acids.  NH  3  = Ammonia. Data from Sparks et al.,  1982 ; Meznarich et al.,  1987 ; Smeaton et al.,  1989 ; Hay et al.,  1990 ; 
Carver & Hay,  1995 ;    Chung et al.,  1988 ; Teng, Tjoa, Fennessey, Wilkening, & Battaglia,  2002 ; Regnault et al.,  2007 ,  2010 ; Fowden & Forhead, 
 2011 ; Vaughan et al.,  2016  
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Forhead, White, & Taylor,  2000 ; Fowden, Taylor, White, & Forhead, 
 2000 ; Molina, Meschia, Ba�aglia, & Hay,  1991 ; Reynolds, Ford, & 
Ferrell,  1985 ). In contrast, when values are calculated per gram dry 
weight of placenta alone, there is li�le change in placental O 2  con-
sumpঞon during the second- half of gestaঞon in sheep (Vatnick & Bell, 
 1992 ). However, growth rates of the placenta and foetus differ over 
this period of gestaঞon and also show wide species variaঞon (Wooding 
& Burton,  2008 ). Consequently, the amount of O 2  consumed by the 
uteroplacental ঞssues as a proporঞon of the total uterine O 2  uptake 
alters with gestaঞonal age depending on the species. For instance, in 
sheep, the percentage of uterine O 2  uptake used by the uteroplacental 
ঞssues decreases from 80% to 40–45% between mid- gestaঞon and 
late gestaঞon, whereas, in horses and pigs, this percentage remains at 
55% and 65%, respecঞvely, throughout the second- half of gestaঞon 
(Bell et al.,  1986 ; Fowden, Forhead et al.,  2000 ; Fowden, Taylor et al. 
 2000 ; Molina et al.,  1991 ; Reynolds et al.,  1985 ).  

  2.2  |    Response to stress 

 Absolute rates of uteroplacental O 2  consumpঞon vary with placental 
weight and are o[en reduced in response to chronic stresses such as 
hyperthermia and hypoglycaemia that compromise placental growth 
from early in development (Carter,  2000 ; Carver & Hay,  1995 ; Thureen, 
Trembler, Meschia, Makowski, & Wilkening,  1992 ). However, when all 
the data available for pregnant sheep in late gestaঞon are summarized, 
rates of O 2  consumpঞon calculated per kg of placenta are relaঞvely 
unaffected by the range of acute and chronic stresses studied to date 
(Fig.  2 ). It is only when placental growth is severely compromised by 
carunclectomy before pregnancy that O 2  consumpঞon per kg placenta 
is reduced (Fig.  2 ). Even when uterine O 2  delivery is reduced by 50% 
by maternal anaemia, uteroplacental O 2  consumpঞon is maintained by 
increasing O 2  extracঞon (Delpapa, Edelstone, Milley, & Balsan,  1992 ). 
Normal rates of uteroplacental consumpঞon and umbilical uptake of 
O 2  are also sustained in a similar manner when uterine O 2  delivery 
is reduced for 24 h by restricঞng uterine blood flow (Carter,  2000 ; 
Hooper, Walker, & Harding,  1995 ). In contrast, when O 2  availability 
is reduced chronically by pregnancy at high alঞtude, O 2  consumpঞon 
per unit weight of human placenta appears to decline relaঞve to sea- 
level values (Illsley Caniggia, & Zamudio,  2010 )  . Collecঞvely, these 
findings suggest that the rate of placental respiraঞon varies li�le with 

 F I G U R E  2                 Rates of placental consumption or production 
(calculated from uteroplacental measurements and expressed per 
kg total whole placentomes) and of foetal umbilical uptake (per kg 
foetus) of oxygen, glucose and lactate in sheep in late gestation in 
response to a range of acute and chronic stresses presented as a 
percentage of the normal control values. * significantly different from 
control animals as identified in the individual studies. Data derived 
from Chandler et al.,  1985 ; Owens, Falconer, & Robinson,  1987a ; 
Owens et al.,  1987b ; DiGiacomo & Hay,  1990 ; Carver & Hay,  1995 ; 
Thureen et al.,  1992 ; Aldoretta et al.,  1994 ; Aldoretta & Hay,  1999 ;    
Carver et al.,  1997 ; Wallace, Bourke, Aitken, Leitch, & Hay,  2001 ; 
Ward et al.,  2004 ; Regnault et al.,  2007 ; Limesand, Rozance, Brown, 
& Hay,  2009 ; Fowden & Forhead,  2011 ; Vaughan et al.,  2016  

  

 Placental consumpঞon or producঞon 
μmol/min/kg placenta 

 Foetal umbilical uptake μmol/min/kg 
foetus 

 Oxygen  Glucose  Lactate a   Oxygen  Glucose  Lactate 

 Sheep  1700  350  250  310  30  30 

 Cow  1200  270  160  300  30  30 

 Pig  1070  200  250  340  40  40 

 Horse  1900  400  50  290  40  10 

   Data derived from Comline & Silver,  1976 ; Reynolds et al.,  1985 ; Ferrell,  1991 ; Fowden & Silver,  1995 ; 
DiGiacomo & Hay,  1990 ; Fowden et al.,  1997 ; Fowden, Forhead et al.,  2000 ; Fowden, Taylor et al. 
 2000  Aldore�a & Hay,  1999 .   

 T A B L E  1       Average weight- specific rates 
of consumpঞon (or producঞon a ) of oxygen, 
glucose and lactate by the placenta 
(calculated using uteroplacental values 
expressed per unit of total weight of whole 
placentomes) and foetus (using body 
weight) of different species during late 
gestaঞon (≥80% gestaঞon) 
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nutriঞonal stresses but may adapt when the O 2  supply is restricted 
chronically by hypoxia or low uterine blood flow.  

 To date, li�le is known about placental energeঞcs or mitochondrial 
funcঞon during stressful condiঞons in farm animals. In the human and 
rodent placenta, both nutriঞonal and hypoxic stresses alter mitochon-
drial funcঞon. More specifically, there are changes in mitochondrial 
biogenesis, morphology, apoptosis and abundance of electron trans-
port complexes and uncoupling proteins during common pregnancy 
stresses including maternal diabetes, obesity, pre- eclampsia, calorie 
restricঞon, protein deprivaঞon and high- alঞtude hypoxia (Belkacemi, 
Desai, Nelson Michael, & Ross Michael,  2011 ; Chiaraম et al.,  2015 ; 
Colleoni et al.,  2013 ; Hasঞe & Lappas,  2014 ; Hercules, Esquisa�o, 
Moraes, Amaral, & Caঞsঞ,  2013 ; Mando et al.,  2014 ; Mayeur et al., 
 2013 )  . Increased abundance of uncoupling protein- 2 has also been 
observed in the ovine placenta at mid- gestaঞon and late gestaঞon of 
ewes undernourished during early pregnancy (Gnanalingham et al., 
 2007 ). These mitochondrial changes are likely to affect the efficiency 
of ATP producঞon and superoxide generaঞon with wider implicaঞons 
for placental funcঞon (Fig.  1 ). Certainly in humans and mice, nutri-
ঞonal and hypoxic sঞmuli alter placental ATP content (Chiaraম et al., 
 2015 ; Tissot van Patot et al.,  2010 )  . Consequently, even though pla-
cental O 2  consumpঞon is maintained during many stressful condiঞons 
(Fig.  2 ), there may be changes in placental energeঞcs and consumpঞon 
of oxidaঞve substrates that affect foetal delivery of nutrients and O 2 . 
Indeed, rates of umbilical O 2  uptake per kg sheep foetus vary li�le in 
response to acute and chronic stresses, which indicates that the foetus 
grows primarily in relaঞon to its overall O 2  availability (Fig.  2 ).   

  3    |     CARBOHYDRATES 

  3.1  |    Normal requirements 

 In all farm animals studied to date, the main carbohydrate used by 
the uteroplacental ঞssues is glucose (Fig.  1 ). Its primary source in nor-
mal condiঞons is the mother. Glucose crosses the placenta by facili-
tated diffusion down a materno- foetal glucose concentraঞon gradient 
using glucose transporters (GLUTs). However, when this gradient is 
abolished experimentally in sheep, uteroplacental glucose consump-
ঞon remains at 80% of normal values by deriving glucose from the 
foetal circulaঞon (Simmons, Ba�aglia, & Meschia,  1979 ). Two GLUT 
isoforms, GLUT1 and GLUT3, have been detected in ruminant and 
equine placenta and are used sequenঞally in transplacental glucose 
transfer (Wooding & Burton,  2008 ). GLUT 8 has also been idenঞfied in 
the ovine placenta and may be involved in transporঞng glucose across 
the foetal facing membranes (Limesand, Regnault, & Hay,  2005 ). 

 In late gestaঞon, foetal and placental rates of glucose consump-
ঞon calculated by kg ঞssue vary between species but are consistently 
five-  to 10- fold higher in the placenta than foetus (Table  1 ). Consistent 
with the lower rates of foetal glucose uptake in sheep and cows in late 
gestaঞon (Table  1 ), the cotyledonary epitheliochorial placenta of these 
ruminants appears to use a greater proporঞon of the glucose taken 
up from the uterine circulaঞon (55–85%) than the diffuse epithelio-
chorial placenta of horses and pigs (25–50%, Fowden,  1997 ). Glucose 

consumpঞon per kg of combined uteroplacental ঞssues increases 
between mid- gestaঞon and late gestaঞon in sheep but decrease over 
the last- third of gestaঞon in the horse, although, in both species, the 
percentage of total uterine glucose uptake used by the uteroplacen-
tal ঞssues is less near term than earlier in gestaঞon (Bell et al.,  1986 ; 
Fowden, Forhead et al.,  2000 ; Fowden, Taylor et al.  2000 ; Molina 
et al.,  1991 ). 

 In sheep, the glucose consumed by the uteroplacental ঞssues 
is known to be used for oxidaঞve phosphorylaঞon and synthesis of 
polyols, other sugars and carbohydrates (Fig.  1 ). Measurements made 
with tracer glucose indicate that, of the glucose used by the uteropla-
cental ঞssues, 15–20% is oxidized to CO 2 , approximately 30% is con-
verted to lactate via glycolysis and 5–10% is metabolized to fructose 
via sorbitol (Aldore�a & Hay,  1999 ). The remaining 40–50% of the 
glucose carbon is unaccounted for but may contribute to the short- 
term turnover of amino acids, glycerol and keto acids and/or to the 
synthesis of substances with longer turnover ঞmes such as glycos-
aminoglycans, proteins and lipids (Aldore�a & Hay,  1999 ; Kim, Song, 
Wu, & Bazer,  2012 ). Some of the lactate and fructose produced by 
the ovine placenta may also be used oxidaঞvely for ATP generaঞon, 
which, together with glucose, could account for up to 50% of the nor-
mal rate of uteroplacental O 2  consumpঞon (Meznarich, Hay, Sparks, 
Meschia, & Ba�agla,  1987 ; Sparks, Hay, Bonds, Meschia, & Ba�aglia, 
 1982 ). However, the majority of the lactate and fructose produced 
by the ovine placenta in late gestaঞon appears to be transported into 
either the umbilical and/or uterine circulaঞons (Fig.  1 ). GLUT8 may be 
responsible for fructose transport but li�le is known about placental 
expression of the monocarboxylate transporters (MCTs) that trans-
port lactate in any farm animal (Limesand et al.,  2005 ). Two MCT iso-
forms, MCT1 and MCT4, have been idenঞfied in human and mouse 
placenta with species- specific polarized expression on maternal and 
foetal facing membranes indicaঞve of different transport kineঞcs at 
the two surfaces (Nagai, Takebe, Nio- Kobayashi, Takahashi- Iwanaga, & 
Iwanaga,  2010 ; Se�le et al.,  2004 )  . 

 Fructose is also detected in high concentraঞons in foetal pigs, 
cows and horses but whether the placenta produces fructose and 
releases it into the foetal circulaঞon in late gestaঞon in these spe-
cies remains unclear (Silver,  1984 ). Porcine trophectoderm cells can 
use fructose  in vitro  to synthesize glycosaminoglycans such as hyal-
uronic acid and the ovine placenta uses small amounts of fructose 
oxidaঞvely and to produce lactate  in vivo , although li�le is known 
about these metabolic processes in other species (Kim et al.,  2012 ; 
Meznarich et al.,  1987 ). In contrast, lactate producঞon by the utero-
placental ঞssues has also been observed in pigs, horses and cows 
(Table  1 ). In the ovine and bovine placenta, net producঞon of lactate 
appears to be derived solely from glucose and varies directly with 
the rate of uteroplacental glucose consumpঞon in normal condiঞons 
(Aldore�a, Carver, & Hay,  1994 ; Aldore�a & Hay,  1999 ; Comline & 
Silver,  1976 ). Uteroplacental lactate producঞon per unit weight of 
total ঞssue increases between mid- gestaঞon and late gestaঞon in 
sheep and horses in associaঞon with changes in its relaঞve distribu-
ঞon between the uterine and umbilical circulaঞons (Bell et al.,  1986 ; 
Fowden, Forhead et al.,  2000 ; Fowden, Taylor et al.  2000 ; Sparks 
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et al.,  1982 ). In sheep at mid- gestaঞon, uteroplacental lactate produc-
ঞon is low and distributed almost enঞrely into the uterine circulaঞon, 
whereas, by late gestaঞon, producঞon is three-  to fourfold higher 
per unit weight and distributed equally into the foetal and maternal 
circulaঞons (Bell et al.,  1986 ; Fig.  1 ). In horses, uteroplacental lactate 
producঞon is undetectable at mid- gestaঞon while near term, it occurs 
at a significant rate and is distributed solely to the foetus (Fowden, 
Forhead et al.,  2000 ; Fowden, Taylor et al.  2000 ). Similarly, in cows 
near term, the majority of lactate produced by the uteroplacental ঞs-
sues is released into the umbilical circulaঞon, although absolute rates 
of producঞon vary with breed (Comline & Silver,  1976 ; Ferrell,  1991 ). 
Like cows, uteroplacental lactate producঞon in pigs appears to be 
delivered primarily to the foetus near term and makes a greater contri-
buঞon to the daily foetal carbon requirement in pigs than other farm 
animals (Fowden Forhead, Silver & Macdonald  1997 ). The mechanisms 
involved in these ontogenic changes in uteroplacental producঞon and 
distribuঞon of lactate remain unknown but may involve alteraঞons in 
cell types or cellular O 2  availability within the placental ঞssues and, 
possibly, a switch from oxidaঞve to more glycolyঞc metabolism of 
glucose towards term. However, as lactate and fructose can both 
be uঞlized by foeto- placental ঞssues (Meznarich et al.,  1987 ; Sparks 
et al.,  1982 ), their placental producঞon provides alternaঞve sources of 
carbon for foetal metabolism and growth, which may be beneficial in 
stressful condiঞons.  

  3.2  |    Response to stress 

 During nutriঞonal stresses, uteroplacental consumpঞon and umbili-
cal uptake of glucose alter largely in line with the changes in mater-
nal glycaemia and the transplacental glucose concentraঞon gradient 
(Hay,  2006 ). In sheep, stresses which produce maternal hypoglycae-
mia, therefore, tend to reduce glucose consumpঞon calculated per kg 
placenta while, conversely, maternal hyperglycaemia increases these 
rates (Fig.  2 ). During maternal hypoglycaemia lasঞng two to seven 
days, percentage distribuঞon of uterine glucose uptake between 
ovine uteroplacental and foetal ঞssues does not alter and both share 
equally in the reduced glucose availability (Fowden & Forhead,  2011 ; 
Hay, Molina, DiGiacomo, & Meschia,  1990 ; Hay, Sparks, Wilkening, 
Ba�aglia, & Meschia,  1983 ). However, as maternal hypoglycaemia 
becomes prolonged, the uteroplacental ঞssues appear to use propor-
ঞonally more of the uterine glucose uptake than in normoglycaemic 
condiঞons (Carver & Hay,  1995 ; Hay et al.,  1983 ). The relaঞonship 
between uteroplacental glucose consumpঞon and maternal glucose 
levels is, therefore, more complex during stressful than normal con-
diঞons. Parঞcularly in late gestaঞon, foetal sheep can acঞvate glu-
cogenesis when hypoglycaemic or hypercorঞsolaemic, which raises 
their glucose levels independently of the maternal concentraঞons 
(DiGiacomo & Hay,  1990 ;   Houin et al.,  2015 ; Ward, Wooding, & 
Fowden,  2004 ). This has consequences for the transplacental glucose 
concentraঞon gradient and carbon fluxes from the placenta to foetus 
and vice versa (DiGiacomo & Hay,  1990 ). Indeed, net uteroplacental 
glucose consumpঞon varies directly with the foetal glucose concen-
traঞon when foetal glucose levels are manipulated experimentally 

independently of the mother (Hay et al.,  1990 ; Thureen et al.,  1992 ; 
Ward et al.,  2004 ). 

 Chronic stresses that reduce placental growth such as hyperther-
mia and hypoglycaemia alter the glucose transport capacity of the 
ovine placenta at any given transplacental gradient, which suggests 
that other morphological and/or funcঞonal factors are influenc-
ing placental fluxes and consumpঞon of glucose in these circum-
stances (Fowden et al.,  2010 ). Certainly, placental GLUT expression 
is affected by longer term variaঞons in maternal glycaemia with 
decreases in GLUT1 abundance in hypoglycaemia and hyperthermic 
condiঞons, and in both GLUT1 and GLUT 3 abundance in response 
to maternal hyperglycaemia in ewes (Das, He, Ehrhardt, Hay, & 
Devaskar,  2000 ; Das, Sadiq, Soares, Hay, & Devaskar,  1998 ; Ma 
et al.,  2011 ; Zhu, Ma, Long, Du, & Ford,  2010 ). Similar changes in the 
glucose transport capacity associated with altered GLUT expression 
are observed in the small placenta of carunclectomized ewes and in 
the mouse placenta a[er maternal undernutriঞon and other dietary 
manipulaঞons (Owens, Falconer, & Robinson,  1987b ;   Vaughan et al., 
 2012 ). 

 During uterine artery constricঞon, ovine uteroplacental ঞssues 
use less glucose, which sustains umbilical glucose uptake in the face 
of the reduced uterine glucose delivery (Hooper et al.,  1995 ). As pla-
cental O 2  consumpঞon is maintained in these and other stressful con-
diঞons in which placental glucose consumpঞon is reduced (Fig.  2 ), the 
ovine placenta must switch from glucose to other oxidaঞve substrates 
to maintain its respiratory rate (Fig.  1 ). In contrast, when O 2  availability 
is reduced at high alঞtude, the human placenta uses 60% more glu-
cose and 20% less O 2  than at sea level (Illsley & Caniggia,  2010 ). The 
hypoxic human placenta, therefore, appears to switch from oxidaঞve 
phosphorylaঞon of glucose to a greater dependence on glycolysis to 
meet its ATP requirements, thereby sparing O 2  but reducing glucose 
availability for foetal delivery. 

 In sheep, placental producঞon and umbilical uptake of lactate 
appear to parallel placental glucose consumpঞon during most stressful 
condiঞons (Fig.  2 ). However, in the small placenta of carunclectomized 
ewes, uteroplacental lactate producঞon exceeds the rate of uteropla-
cental glucose consumpঞon, so there must be other carbon sources 
for lactate synthesis and/or oxidaঞve phosphorylaঞon in these ani-
mals (Owens et al.,  1987b ). Similarly, when either maternal or foetal 
corঞsol levels are raised, placental lactate producঞon appears to vary 
independently of placental glucose consumpঞon (Fig.  2 ). With corঞ-
sol overexposure from the foetus, uteroplacental lactate producঞon 
is unaffected despite increased uteroplacental glucose consumpঞon, 
whereas, when corঞsol is infused maternally, uteroplacental lactate 
producঞon increases without a significant rise in uteroplacental glu-
cose consumpঞon (Vaughan, Davies, Ward, De Blasio, & Fowden, 
 2016 ; Ward et al.,  2004 ). Thus, lactate producঞon by ovine uteropla-
cental ঞssues is regulated dynamically and is responsive to foetal and 
maternal environmental cues. Indeed, the ovine placenta can switch 
rapidly from net producঞon to net consumpঞon of lactate during exer-
cise and from releasing lactate into the foetus to clearing it from the 
foetal circulaঞon within 4 hr of uterine artery restricঞon (Chandler, 
Leury, Bird, & Bell,  1985 ; Hooper et al.,  1995 ).   
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  4    |     AMINO ACIDS 

  4.1  |    Normal requirements 

 The placenta transports, uঞlizes, produces and interconverts amino 
acids. The ovine placenta has a high rate of protein synthesis and, given 
the changes that occur in placental morphology over the second- half 
of gestaঞon, its rate of protein turnover is also likely to be high (Bell 
& Ehrhardt,  2002 ; Vatnick & Bell,  1992 ; Wooding & Burton,  2008 ). 
In sheep, all nine essenঞal amino acids that cannot be synthesized  de 
novo  and most of the other amino acids needed for protein synthesis 
are taken up from the uterine circulaঞon against their concentraঞon 
gradients using energy- dependent acঞve transport (Bell & Ehrhardt, 
 2002 ). In late gestaঞon, foetal concentraঞons of most amino acids are 
also higher than those of the mother in cows and pigs although not 
consistently in the horse (Ashworth, Nwagwu, & McArdle,  2013 ; Silver, 
Fowden, Taylor, Knox, & Hill,  1994 ; Zicker, Vivre�e, & Rogers,  1994 ). 
There are also breed differences in foetal and maternal amino acid pro-
files and in foetal to maternal concentraঞon raঞos for specific amino 
acids in sheep, pigs and horses, which may relate, in some instances, 
to differences in nutriঞon (Ashworth, Dwyer, McIlvaney, Wekman, & 
Rooke,  2011 ; Ashworth et al.,  2013 ; Jobgen et al.,  2008 ; Kwon et al., 
 2004 ; Silver et al.,  1994 ; Wu, Pond, O�, & Bazer,  1998 ; Zicker et al., 
 1994 ). In addiঞon, foetal to maternal concentraঞon amino acid raঞos 
may change with increasing gestaঞonal age in pigs and horses (Ashworth 
et al.,  2013 ; Silver et al.,  1994 ; Wu et al.,  1998 ; Zicker et al.,  1994 ). 

 Although net amino acid transport is from mother to foetus for 
most amino acids, significant bidirecঞonal fluxes have been observed 
across ovine placental membranes using labelled amino acid tracers 
(Ba�aglia,  2002 ). For three amino acids (glutamate, aspartate and 
serine), there is no net uteroplacental uptake from the ovine uterine 
circulaঞon (Regnault, de Vrijer, & Ba�aglia,  2002 ). Instead, the utero-
placental ঞssues derive these amino acids from the foetal circulaঞon. 
Mulঞple amino acid transporter systems have been idenঞfied in the 
ovine placenta, which differ in their amino acid specificity, sodium 
dependence and localizaঞon within the placental barrier (Regnault 
et al.,  2002 ; Wooding & Burton,  2008 ). Amino acid specificity of the 
transporter systems overlaps for some amino acids, so there is com-
peঞঞon between these amino acids for uteroplacental uptake and 
transplacental transport, which depends on their concentraঞons in the 
maternal circulaঞon (Regnault et al.,  2002 ). 

 The ovine placenta is a net consumer of glutamate, serine and 
three branched- chain amino acids (BCAA), valine, leucine and isole-
ucine, and also releases glutamine, methionine and glycine into the 
foetus in excess of the uterine uptakes (Chung, Teng, Timmerman, 
Meschia, & Ba�aglia,  1998 )  . Thus, significant catabolism and/or trans-
aminaঞon of amino acids occurs within the ovine placenta, which 
leads to the producঞon of ammonia and α- keto acids (Fig.  1 ). The 
ammonia is released primarily into the uterine circulaঞon but can also 
be used to synthesis other amino acids such as glutamate (Liechty, 
Kelley, & Lemons,  1991 )  . The α- keto derivaঞves may be oxidized to 
produce ATP, released into the foetal circulaঞon or metabolized into 
amino acids and other substances, such as fa�y acids, proteins and 

pepঞdes that are, in turn, metabolized or secreted by the placenta 
(Fig.  1 ). Placental mitochondria have been shown to use several amino 
acids for oxidaঞve phosphorylaঞon  in vitro  and glutamate is oxidized at 
high rates by the ovine placenta  in vivo  in late gestaঞon (Moores et al., 
 1994 ; : Ba�aglia,  2002 ). Given its large placental uptake and synthesis 
 in utero  from BCAA (Ba�aglia & Regnault,  2001 ), glutamate is likely to 
be quanঞtaঞvely the most important fuel amongst the amino acids. If 
complete, its oxidaঞon would account for 10% of the uteroplacental 
O 2  consumpঞon and provide NADPH for placental steroidogenesis, 
lipogenesis and nucleoside producঞon. 

 In addiঞon to oxidaঞon, 6% of the glutamate taken up by the ovine 
placenta is converted to glutamine, which is then released into the foe-
tal circulaঞon in amounts exceeding its uterine uptake (Moores et al., 
 1994 ). Glutamine is also synthesized from BCAA and glutamate by the 
porcine and equine placenta (Manso Filho, Costa, Wu, McKeever, & 
Wa�ord,  2009 ; Self et al.,  2004 ). It is used for foeto- placental synthe-
sis of protein and glycosaminoglycans and is re- converted back to glu-
tamate by foetal ovine liver (Ba�aglia,  2000 ; Kim et al.,  2012 ). There 
is also significant metabolic interconversion of alanine, pyruvate and 
lactate in the ovine placenta without net uteroplacental alanine con-
sumpঞon (Timmerman et al.,  1998 ). Alanine derived from the maternal 
circulaঞon is, therefore, exchanged for endogenously produced ala-
nine with the result that net umbilical uptake of alanine is derived from 
placental transaminaঞon and protein turnover with only a small frac-
ঞon coming from direct transplacental flux (Timmerman et al.,  1998 ). 
Similarly, serine taken up from both circulaঞons is metabolized to gly-
cine in the ovine placenta, which results in significant umbilical gly-
cine uptake without net uterine uptake (Geddie et al.,  1996 ; Regnault 
et al.,  2002 ). In addiঞon, the methylenetetrahydrofolate produced 
by conversion of serine to glycine can be used in purine synthesis or 
for remethylaঞon of homocysteine to methionine. If homocysteine is 
taken up from the uterine circulaঞon, this metabolic pathway may also 
account for the umbilical uptake of methionine in the sheep foetus. 
Placental amino acid metabolism is, therefore, complex and involves 
metabolic cycling between the maternal, placental and foetal compart-
ments with important consequences for the amounts and composiঞon 
of the amino acids delivered to the foetus.  

  4.2  |    Response to stress 

 In farm animals, foetal and maternal amino acid concentraঞons are 
affected by a wide range of stressful condiঞons including heat stress, 
undernutriঞon, hypoglycaemia, protein deprivaঞon and glucocorঞ-
coid administraঞon (Ashworth et al.,  2011 ,  2013 ; Kwon et al.,  2004 ; 
Regnault et al.,  2013 ; Schaefer, Krishnamurঞ, Heindze, & Gopinath, 
 1984 ; Silver et al.,  1994 ; Timmerman et al.,  2000 ; Wu et al.,  1998 ). 
For instance, maternal undernutriঞon influences maternal and foetal 
amino acid profiles, reduces specific amino acid concentraঞons and 
alters the foetal to maternal concentraঞon raঞos for specific amino 
acids in sheep, pigs and horses, which suggests that placental amino 
acid transport or compeঞঞon amongst the amino acids for the trans-
porters and/or foeto- placental amino acid metabolism are altered 
in these circumstances (Ashworth et al.,  2011 ; Kwon et al.,  2004 ; 
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Schaefer et al.,  1984 ; Silver et al.,  1994 ). In sheep, these changes 
persist a[er restoraঞon of normal nutriঞon which indicates that 
foeto- placental amino acid metabolism may be permanently altered 
by nutriঞonal stress earlier in gestaঞon (Kwon et al.,  2004 ). Certainly, 
undernutriঞon of pregnant ewes for seven days leads to increased 
placental BCAA uঞlizaঞon and ammonia producঞon, indicaঞve of 
increased placental amino acid deaminaঞon (Liechty et al.,  1991 ). 
There are also reducঞons in the umbilical uptake, transplacental flux 
and foeto- placental back flux of leucine and threonine a[er heat 
stress, even when the lower placental weight is taken into account 
(Anderson, Fennessey, Meschia, Wilkening, & Ba�aglia,  1997 ; Ross, 
Fennessey, Wilkening, Ba�aglia, & Meschia,  1996 ). Similarly, umbilical 
leucine uptake per kg foetus is less during prolonged maternal hypo-
glycaemia and coupled with a trend for greater percentage uঞliza-
ঞon of the uterine uptake by the uteroplacental ঞssues (Carver et al., 
 1997 ). In addiঞon, both maternal undernutriঞon and foetal dexameth-
asone administraঞon reduce foetal glutamate concentraঞons and pla-
cental glutamate uptake from the foetal circulaঞon, which indicates 
that ovine placental–foetal amino acid cycling is also responsive to 
environmental condiঞons during late gestaঞon (Houin et al.,  2015 ; 
Liechty et al.,  1991 ; Schaefer et al.,  1984 ; Timmerman et al.,  2000 ). 
Reduced placental uptake and metabolism of glutamate may also 
lower NADPH availability consistent with the decrease in progester-
one synthesis seen when foetal glucocorঞcoids rise in late gestaঞon 
(Silver,  1984 ; Timmerman et al.,  2000 ). Similar changes in amino acid 
cycling between the foetal and placental compartments are also seen 
in response to manipulaঞon of other foetal hormone concentraঞons 
(Teng, Ba�aglia, Meschia, Narkewicz, & Wilkening,  2001 ). 

 When availability of single amino acids is increased experimen-
tally in pregnant ewes, their umbilical uptake and placental uঞliza-
ঞon is increased significantly, probably at the expense of other amino 
acids using the same transporters (Ba�aglia,  2002 ; Thureen, Baron, 
Fennessey, & Hay,  2002 ; Timmerman et al.,  1998 ). Similarly, mater-
nal BCAA infusion increases their umbilical uptake and uteroplacental 
uঞlizaঞon by deaminaঞon as indicated by the increased uteropla-
cental producঞon of ammonia (Jozwik, Teng, Ba�aglia, & Meschia, 
 1999 ; Jozwik et al.,  2001 ). However, when mixtures of amino acids 
are infused, umbilical uptake may increase, decrease or be unaffected 
depending on the specific amino acid due to compeঞঞve inhibiঞon 
by the other amino acids for the different transporter systems in the 
ovine placenta (Ba�aglia,  2002 ). Collecঞvely, these findings suggest 
that placental amino acid metabolism and transport adapt to environ-
mental stresses in farm animals with implicaঞons for foetal growth as 
seen in humans and rodents (Day et al.,  2015 ; Gaccioli et al.,  2013 ; 
Lewis et al.,  2013 ; Vaughan et al.,  2012 ).   

  5    |     LIPID,  FATTY ACID AND VOLATILE 
FATTY ACIDS 

  5.1  |    Normal requirements 

 Although lipids and free fa�y acids (FFA) are required for growth and 
development of foeto- placental ঞssues, the epitheliochorial placenta 

of ruminants, pigs and horses appears to be relaঞvely impermeable to 
these substances compared to the human and rodent haemochorial 
placenta (Herrera & Ortega- Senovilla,  2014 ). Both the uterine arterio- 
venous and the umbilical venous- arterial concentraঞon differences in 
fa�y acids are negligible in sheep, cows and horses during late ges-
taঞon (Elphick, Hull, & Broughton Pipkin,  1979 ; James, Meschia, & 
Ba�aglia,  1971 ; Stammers, Silver, & Fowden,  1988 ). There is also li�le 
evidence for transfer of labelled short-  or long- chain fa�y acids across 
the ovine placenta, despite the presence of fa�y acid transport-
ers in the placentomes at mid- gestaঞon and late gestaঞon (Elphick 
et al.,  1979 ; Leat & Harrison,  1980 ; Ma et al.,  2011 ; Zhu et al.,  2010 ). 
However, in sheep and horses, the placenta does appear to hydrolyse 
esterified lipids and to desaturate and elongate fa�y acids, including 
the essenঞal C18 fa�y acids, which, together with placental synthesis 
of lipids from glucose and keto acids, may provide an adequate supply 
of essenঞal lipids and fa�y acids to the foeto- placental ঞssues (Bell & 
Ehrhardt,  2002 ; Stammers et al.,  1988 ). 

 In sheep and cows, rumen fermentaঞon leads to significant 
amounts of acetate and other volaঞle fa�y acids (VFA), such as β- hy-
droxybutyrate and acetoacetate, in the maternal circulaঞon. Although 
these substances are taken up by the uterus in relaঞvely small amounts 
compared to other nutrients, they are uঞlized by the uteroplacental 
ঞssues and transported to the foetus (Fig.  1 ). In both sheep and cows, 
rates of VFA consumpঞon are higher per kg of placental than foetal ঞs-
sues (Carver & Hay,  1995 ; Comline & Silver,  1976 ). In sheep, the β- hy-
droxybutyrate taken up from the uterine circulaঞon is uঞlized almost 
enঞrely within the uteroplacental ঞssues with no significant onward 
transfer to foetus, whereas uterine acetoacetate uptake is distributed 
equally between the uteroplacental and foetal ঞssues, although the 
uterus takes up significantly less acetoacetate than β- hydroxybutyr-
ate (Carver & Hay,  1995 ; Smeaton, Owens, Kind, & Robinson,  1989 ). 
In cows near term, there is significant uteroplacental consumpঞon of 
acetate at rates eight-  to 10- fold higher than those of the foetus when 
expressed per unit weight (Comline & Silver,  1976 ). The fate of the 
VFA used  in utero  remains unknown but may involve oxidaঞve phos-
phorylaঞon to generate ATP and/or synthesis into steroids and fa�y 
acids (Chrisঞe & Noble,  1982 ; Dhand, Mk, Shepherd, Smith, & Varnam, 
 1970 ; Miodovnik et al.,  1982 ).  

  5.2  |    Response to stress 

 Compared to carbohydrates and amino acids, much less is known 
about the effects of adverse condiঞons on the placental metabolism 
and transport of lipids, FFA and VFA in farm animals. In sheep and 
horses, there are changes in the lipid and FFA profiles of foetal and 
maternal plasma in response to maternal undernutriঞon, which may 
be related, in part, to altered placental lipid metabolism (Stammers, 
Hull, Silver, & Fowden,  1995 ; Stammers et al.,  1988 ). Certainly, in 
both these species, maternal hypoglycaemia induced by short- term 
fasঞng or insulin infusion is associated with increased uteroplacental 
synthesis and release of prostaglandins, which are hormones derived 
from arachidonic acid through phospholipid metabolism (Fowden & 
Silver,  1983 ; Silver & Fowden,  1982 ). This has led to the suggesঞon 
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that the placenta may switch from glucose to a greater use of lipids as 
metabolic fuels when glucose availability is limited, thereby increasing 
the supply of precursors for prostaglandin synthesis (Fowden, Ralph, 
& Silver,  1994 ). This is consistent with the increase in fa�y acid trans-
porters seen in the ovine placenta during undernutriঞon (Ma et al., 
 2011 ). Similar increases in placental lipid metabolism are believed to 
occur in the human and rodent placenta during intrauterine growth 
restricঞon (Ceঞn & Alvino,  2009 ; Herrera & Ortega- Senovilla,  2014 ). 

 Foetal VFA concentraঞons have been shown to vary naturally 
with maternal concentraঞons in sheep and cows but li�le is known 
about the factors regulaঞng placental VFA metabolism and transport 
in adverse condiঞons (Comline & Silver,  1976 ). Infusion of β- hydroxy-
butyrate into pregnant ewes increases its foetal concentraঞon and 
causes foetal lactacidaemia and hypoxaemia (Miodovnik et al.,  1982 ). 
Prolonged maternal undernutriঞon also increases maternal concen-
traঞons and uterine uptake of β- hydroxybutyrate through increased 
maternal fat uঞlizaঞon, which may provide the placenta with alteraঞve 
oxidaঞve substrates to glucose (Chandler et al.,  1985 ). In contrast, 
prolonged insulin- induced maternal hypoglycaemia leads to decreased 
uterine uptake and uteroplacental uঞlizaঞon of both β- hydroxybutyr-
ate and acetoacetate in the absence of changes in the maternal or 
foetal concentraঞons (Carver & Hay,  1995 ). Taken together, these 
findings suggest that VFA metabolism by the ruminant placenta is 
responsive to environmental stresses but is determined largely by 
maternal nutrient availability.   

  6    |     CONCLUSIONS 

 The placenta is a metabolically labile organ that is responsive to a 
range of interdependent nutriঞonal and endocrine signals of adver-
sity (Fig.  3 ). It integrates these mulঞple signals and adapts its meta-
bolic phenotype accordingly to maintain pregnancy and maximize 

the chances of foetal survival  in utero . The metabolic response of the 
placenta depends on the nature, severity and duraঞon of the stress-
ful challenge and also on whether signals of stress are maternal, pla-
cental or foetal in origin (Fig.  3 ). By diversifying the sources of carbon 
and nitrogen available to the foetus, the metabolic responsiveness of 
the placenta also helps to opঞmize offspring fitness for the prevail-
ing environmental condiঞons and, thus, improves the likelihood of the 
offspring reaching reproducঞve age.   
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 In this review, we address significant characterisঞcs of parturiঞon in the pig and their 
connecঞon to post- partum reproducঞve health and ferঞlity. We discuss the normal 
physiology and behaviour around parturiঞon and the effect of the second phase 
 (expulsion of foetuses) on the third phase of parturiঞon (expulsion of foetal mem-
branes). In addiঞon, we intend to cover retained placenta, and the connecঞon to post- 
partum uterine health and ferঞlity in the contemporary prolific sow. We also explore 
factors that support successful parturiঞon or can cause potenঞal problems. Successful 
parturiঞon in the pig includes the possibility to express adequate maternal behaviour, 
rapid expulsion of the piglets, complete expulsion of the placenta, neonatal acঞvity 
and colostrum intake. Abnormal incidents during any phase of parturiঞon can cause 
subsequent problems. Duraঞon of the expulsion phase of foetuses can be used as a 
simple measure of whether parturiঞon is considered successful. Prolonged parturiঞon 
can impair health of the sow and piglet and ferঞlity a[er weaning. New insights, such 
as adding more fibre to sow diets during pregnancy, and especially during the period 
prior to farrowing, may prevent consঞpaঞon, increase water intake of the sow around 
parturiঞon and increase milk intake and performance of piglets. Maternal characteris-
ঞcs, including maternal behaviour, ease of parturiঞon, colostrum producঞon and piglet 
quality parameters, may be uঞlized to improve success rate of reproducঞve manage-
ment during farrowing and early lactaঞon. Addiঞonally, we share some of the recent 
developments in methods, including ultrasonography in evaluaঞon of post- partum 
uterine health. In conclusion, successful farrowing is of the greatest importance for 
reproducঞve health of the sow and survival of the piglets. We suggest connecঞons 
exist among prolonged farrowing and yield of colostrum, retained placenta, develop-
ment of  PDS , and impaired involuঞon of the uterus and reduced subsequent ferঞlity.     
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                                                                 R E V I E W  A R T I C L E    

                            Parturiঞ on eff ects on reproducঞ ve health in the gilt and sow   

              OAT     Peltoniemi     |     S     Björkman     |     C     Oliviero      

    1    |     INTRODUCTION 

 Reproducঞve health of the gilt and sow can be defined as the abil-
ity to successfully undergo the physiological challenges of the oes-
trous cycle, maঞng, pregnancy and lactaঞon. This implies adequate 
anatomical and physiological resources to complete the challenge 
of the reproducঞve cycle without compromising physiological and 
behavioural needs of the dam or the neonate. Along with increasing 
li�er size, there appears to be demand for welfare- friendly housing 
systems, which may present a challenge to the producer in terms of 
reproducঞve performance of the herd (Einarsson et al.,  2014 ; Kemp & 

Soede,  2012 ; van Nieuwamerongen, Bolhuis, van der Peet- Schwering, 
& Soede,  2014 ). There are major setbacks associated with increasing 
li�er sizes that are evident at farrowing, weaning and a[er weaning, 
when the foundaঞons of the subsequent pregnancy are laid (Algers & 
Uvnäs- Moberg,  2007 ; Marঞneau, Farmer, & Peltoniemi,  2012 ). This 
study addresses some of the key reproducঞve health problems of the 
modern hyperprolific sow and her numerous offspring. The problems 
are encountered at farrowing, early lactaঞon, weaning and beyond, 
and the problems appear interconnected. When normal physiology 
and behaviour are compromised around farrowing, not only does the 
neonate struggle for adequate colostrum. Also, the dam encounters 
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significant problems with expulsion of placental remnants, involuঞon 
of the uterus and resumpঞon of ovarian acঞvity. The aim of the review 
therefore was to discuss current understanding of the relaঞonship 
 between the physiology of farrowing, reproducঞve health and ferঞlity 
of the gilt and sow.  

  2    |     PHYSIOLOGY AND BEHAVIOUR OF THE 
SOW AROUND FARROWING 

 During early pregnancy, a[er implantaঞon of the embryos and 
 developmental acঞvity of the  corpora lutea  (CL), high and stable con-
centraঞons of progesterone dominate the hormonal pa�ern (Meulen, 
Helmond, Oudenaarden, & Van der Meulen,  1988 ). This ensures the 
progress of pregnancy, and for almost the whole pregnancy, the cir-
culaঞng concentraঞons of progesterone remain high. One of the key 
funcঞons of progesterone is to inhibit contracঞons of the myometrium 
during pregnancy. At approximately 24–48 hr before the beginning 
of parturiঞon, acঞvaঞon of the pituitary adrenal axis of the foetuses 
heralds the end of CL of pregnancy associated with the quick drop 
in progesterone concentraঞon. At this ঞme, progesterone is metabo-
lized into estradiol. The removal of this hormonal quiescence factor 
blocking uterine contracঞons also known as “progesterone block” by 
acঞvaঞon of the pituitary adrenal axis is supported by peaking prosta-
glandin F 2α  concentraঞon of uterine origin. The change in the steroid 
balance acঞvates oxytocin receptors, and thereby myometrial acঞvity, 
as increasing oxytocin concentraঞons bind to their receptors (Taverne 
& Noakes,  2009 ; Taverne & van den Weijden,  2008 ). Prolacঞn con-
centraঞon gradually increases prior to farrowing (Anderson,  2000 ; 
Ellendorff et al.,  1979 ; Kindahl, Alonso, Cort, & Einarsson,  1982 ; 
Osterlundh, Holst, & Magnusson,  1998 ). The acঞvaঞon of neural re-
ceptors by suckling piglets at the mammary gland sঞmulates oxytocin 
secreঞon from the posterior pituitary and prolacঞn, growth hormone, 
ACTH and thyroid- sঞmulaঞng hormone from the anterior pituitary. 
These hormones promote milk producঞon mainly through promoঞng 
milk synthesis in the mammary ঞssue and let down into the alveoli and 
lacঞferous ducts of the udder (Marঞneau et al.,  2012 ). 

 The first stage of farrowing includes dilataঞon of the cervix, a com-
plex biochemical process involving cytokines, prostaglandins, pepঞde 
(relaxin) and steroid hormones (Taverne & Noakes,  2009 ). A concom-
itant increase in well- coordinated myometrial contracঞons is charac-
terized as a response to the increased oxytocin acঞvity in the presence 
of the changed steroid environment. The second stage of labour in 
the sow involves straining of the dam in recumbent posture, rupture 
of the allantochorionic sac and expulsion of foetuses. In the modern 
sow, the average duraঞon of this stage appears to be approximately 
4 hr with a 20- min interval between foetuses born (van Dijk, van Rens, 
van der Lende, & Taverne,  2005 ; Gu et al.,  2011 ; Oliviero, Heinonen, 
Valros, Hälli, & Peltoniemi,  2008 ). During the third stage of farrowing, 
uterine contracঞons persist in a peristalঞc manner, high in frequency 
but lower in amplitude as compared with the second stage. During 
this stage, the foetal membranes are expulsed in a process that should 
take no longer than 4 hr (Taverne & Noakes,  2009 ). Retenঞon of the 

placenta can be classified as (i) primary placenta retenঞon—no pla-
centa was expelled within the observaঞon of 24 hr a[er the last pig-
let, (ii) primary parঞal placenta retenঞon—some placenta was  expelled 
during parturiঞon and no placenta is expelled a[er the last piglet 
within the observaঞon of 24 hr a[er the last piglet and (iii) secondary 
placenta retenঞon—expulsion of the last placenta more than 4 hr a[er 
expulsion of the last piglet. 

 Sows approaching farrowing isolate themselves from the rest of 
the group at approximately 24 hr prior to farrowing and have an innate 
need to build a nest where the li�er is born (Jensen,  1986 ; Jensen 
& Redbo,  1987 ). This nest- building behaviour is characterized by col-
lecঞng branches, leaves or grass and by rooঞng and pawing acঞvity 
(Jensen & Redbo,  1987 ). The behaviour starts within 24 hr before 
the birth of the first piglet, is expressed with highest acঞvity 3–8 hr 
 before the birth of the first piglet and should gradually end prior to the 
birth of the first piglet (Hartsock & Barczewski,  1997 ; Wesঞn,  2014 ). 
It has been argued that the need of the sow to build a nest might 
have disappeared during domesঞcaঞon, breeding and confinement of 
sows in modern farrowing crates, but an increasing body of evidence 
suggests that the modern sow has just as much of need and ability for 
nest building as her ancestor, the European wild boar (Algers & Uvnäs- 
Moberg,  2007 ; Gustafsson, Jensen, de Jonge, Illman, & Špinka,  1999 ; 
Oliviero, Heinonen et al.,  2008 ). 

 Modern housing systems have promoted the confinement of sows 
in crates during farrowing, whereby the sow is allowed very limited 
movement and bedding, and nest- building substrate is o[en absent or 
very limited as well (Cronin, Simpson, & Hemsworth,  1996 ; Edwards 
& Fraser,  1997 ; Gu et al.,  2011 ; Jensen et al.,  1997 ; Thodberg, Jensen, 
Herskin, & Jørgensen,  1999 ; Vestergaard & Hansen,  1984 ). The re-
stricted movement of the sow by confinement in a cage has been mo-
ঞvated by reduced mortality of the neonatal piglets (Hales, Moustsen, 
Nielsen, & Hansen,  2014 ; Hansen & Curঞs,  1980 ). In these condiঞons, 
the nest- building behaviour as triggered by endogenous hormonal 
acঞvity cannot be properly expressed. In the absence of a nest- 
building substrate, confined sows express prolonged and unsuccess-
ful nest- building behaviour (Damm, Vestergaard, Schrøder- Petersen, 
& Ladewig,  2000 ; Damm, Lisborg, Vestergaard, & Vanicek,  2003 ; Yun 
et al.,  2014   ; Yun, Swan, Oliviero, Peltoniemi, & Valros,  2015 ). The stress 
is characterized by lower oxytocin concentraঞon during the process 
of parturiঞon, behavioural abnormaliঞes and maintenance of corঞsol 
concentraঞon at a high level a[er parturiঞon (Jarvis, Reed, Lawrence, 
Calvert, & Stevenson,  2002 ; Lawrence et al.,  1994 ; Oliviero, Pastel 
et al.,  2008 ). Prolonged duraঞon of farrowing is considered as one 
of the complicaঞons of the confinement stress (Oliviero, Heinonen, 
Valros, & Peltoniemi,  2010 ). 

 The lack of opportunity to express appropriate nest- building 
 behaviour can lead to increases in circulaঞng corঞsol and ACTH 
(Jarvis et al.,  1997 ), which indicate a stressful condiঞon. Gustafsson 
et al. ( 1999 ) reported that domesঞc sows were able to build nests 
idenঞcal to those of wild boars, even a[er several previous farrowing 
experiences in confined crates without bedding. This innate behaviour 
is therefore a clear indicaঞon of impending farrowing and is present 
regardless of housing or availability of bedding material. 
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 One of the triggering factors for nest- building behaviour is a rise in 
prolacঞn level (Castrén, Algers, De Passillé, Rushen, & Uvnäs- Moberg, 
 1994 ), induced by a decrease in progesterone and an increase in pros-
taglandins (Algers & Uvnäs- Moberg,  2007 ). Increase in oxytocin secre-
ঞon in a rapid pulsaঞle manner, in turn, appears to stop nest- building 
behaviour a few hours prior to the birth of the first piglet. Prolonged 
nest- building behaviour, which may sঞll conঞnue during parturiঞon, 
is considered abnormal and indicaঞve of problems in the hormonal 
processes of parturiঞon (Algers & Uvnäs- Moberg,  2007 ). 

 In conclusion, the onset of parturiঞon with adequate nest- building 
behaviour of the sow is under strict endogenous hormonal control. 
The benefits of using pens and enrichment for free farrowing, making 
nest building possible, are significant and support normal reproducঞve 
physiology of the gilt and sow and support their behaviour prior to and 
during farrowing.  

  3    |     EFFECT OF PARTURITION AND 
NEST҃  BUILDING BEHAVIOUR IN 
EARLY LACTATION 

 The mammary gland develops during the last third of gestaঞon, with 
the accumulaঞon of colostrum brought on by the iniঞaঞon of farrow-
ing and let down already 12 hr before the birth of the first piglet. This 
process is guided by pituitary pepঞde hormonal acঞvity, including 
prolacঞn and oxytocin (Marঞneau et al.,  2012 ). The first milk ejec-
ঞons can therefore appear before farrowing starts or at latest when 
it is completed (Algers & Uvnäs- Moberg,  2007 ). During the first hours 
of parturiঞon, colostrum is readily available almost conঞnuously, but 
any further release of colostrum requires suckling sঞmulus and a re-
lease of oxytocin (Fraser,  1984 ). This early milk ejecঞon is favourable 
for prompt and adequate support to the newborn piglets, and it is 
strictly correlated with the pre- partum behaviour of the sow, driven 
by decrease in blood progesterone and increase in circulaঞng prolac-
ঞn and oxytocin (Algers & Uvnäs- Moberg,  2007 ). Maternal behaviour 
in free- ranging sows is normally exercised in a nest isolated from the 
rest of the group that the sow has built during the pre- parturient pe-
riod (Jarvis, Reed, Lawrence, Calvert, & Stevenson,  2004 ). Some hours 
before farrowing sows show natural nest- building behaviour, such as 
foraging, rooঞng and pawing, expressing the desire to build a shel-
ter for protecঞng their offspring. However, the possibility to perform 
these natural acঞviঞes in farrowing crates is limited because of lack of 
space, material or both. Provision of a biologically relevant sঞmulus, 
such as straw, posiঞvely affects not only the nest- building behaviour 
prior to farrowing, but also the nursing and suckling behaviour of sows 
and piglets. This reduces occasions when sows terminate suckling and 
frequency of foreleg rowing. It also increases the ঞme the piglets 
spend suckling and triggers an earlier development of suckling behav-
iour, which are advantageous for early milk intake by piglets, including 
the piglets with low birthweight (Herskin, Jensen, & Thodberg,  1999 ; 
Loisel, Farmer, Ramaekers, & Quesnel,  2014 ). Farrowing crates  appear 
to prohibit interacঞons between the sow and her piglets to some 
 extent, and the provision of space during parturiঞon could facilitate 

the performance of maternal behaviour. A balanced hormonal pa�ern 
at farrowing appears to be important not only for parturiঞon, but 
it might conঞnue during early lactaঞon. Unlike cows, sows have no 
teat cisternae, which is why a piglet cannot obtain milk without there 
being an increase in the intramammary pressure mediated by oxytocin 
 release (Algers & Uvnäs- Moberg,  2007 ). Sows kept in farrowing crates 
with no nest- building material tended to have lower oxytocin concen-
traঞons during farrowing than sows kept in loose- housed pens with 
abundant nest- building materials (Oliviero, Heinonen et al.,  2008 ). In 
the same study, the sows with lower oxytocin concentraঞon had also 
longer duraঞon of farrowing, which was in accordance with a previ-
ous study where sows with long farrowing ঞmes had lower basal and 
lower peak levels of oxytocin during farrowing in comparison with 
sows with short farrowing ঞmes (Castrén, Algers, De Passillé, Rushen, 
& Uvnäs- Moberg,  1993 ). Recent results show that events affecঞng 
the sow immediately before and during farrowing can also affect early 
lactaঞon. A plenঞful supply of nesঞng materials prior to parturiঞon 
leads to an increase in sow plasma oxytocin and prolacঞn concentra-
ঞons from 3 days prior to parturiঞon unঞl 7 days post- partum (Yun 
et al.,  2013 ). This indicates a potenঞal associaঞon between nest- 
building possibiliঞes induced by abundant nesঞng materials and cir-
culaঞng oxytocin and prolacঞn concentraঞons in peripartal sows. In 
this study, however, sows housed in loose pens with limited nesঞng 
materials did not have higher oxytocin concentraঞons than sows in 
confined farrowing crates with an equally limited amount of nesঞng 
materials. This indicates that abundant nesঞng materials may make 
a greater contribuঞon to increased oxytocin concentraঞons than 
non- confinement in loose- housed pens (Yun et al.,  2013 ). In the same 
study, farrowing housing in crates required extra udder sঞmulaঞon by 
the piglets to obtain milk in the early lactaঞon period (Yun et al.,  2013 ). 
This prolonged udder massage might disturb the sow because it can-
not be avoided in the crate, likely resulঞng in poor welfare because of 
inadequate coping mechanisms of the sow to such prolonged stress 
caused by the piglets. Indeed, Oliviero, Heinonen et al. ( 2008 ) found a 
higher concentraঞon of salivary corঞsol of sows in crates, when com-
pared with sows in pens for loose housing. He suggested that this was 
caused by the sows having difficulঞes in denying their offspring from 
nursing (Fig.  1 ). When sows are provided with abundant nesঞng mate-
rial, they show a greater incidence of careful pre- lying behaviour and 
appear to perform be�er maternal behaviour in order to care for their 
offspring (Yun et al.,  2013 ). Therefore, provision of adequate space 
and nesঞng material before parturiঞon can improve sow welfare by 
providing opportuniঞes for sows to express their normal behaviour, 
reduce farrowing duraঞon and sঞllbirth rate, and also reduce potenঞal 
stresses during the early nursing period. This last progressive effect is 
of great importance because the conclusion of farrowing is not the 
terminal point of a successful parturiঞon. At this point, if the sow is 
unable to produce an adequate amount of colostrum to saঞsfy the 
newborn piglets, it will dramaঞcally affect their survival. The influ-
ence of the li�er on the colostrum producঞon seems smaller than it 
would be during the rest of the lactaঞon. Piglets fed colostrum  ad libi-
tum  were able to take in up to 450 g/kg birthweight, which is double 
what piglets can consume in normal condiঞons (Devillers, Van Milgen, 
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Prunier, & Le Dividich,  2004 ). Colostrum yield averages approxi-
mately 3.5 kg, but there is substanঞal variaঞon among sows, with a 
range from 1 to 6 kg (Devillers, Farmer, Le Dividich, & Prunier,  2007 ; 
Quesnel,  2011 ). Colostrum yield is less correlated to li�er size than 
the birthweight (Devillers et al.,  2007 ; Quesnel,  2011 ). Colostrum is 
freely available during parturiঞon, and regular suckling by piglets is 
necessary to maintain its secreঞon in the first 24- hr post- partum and 
beyond (Theil et al.,  2006 ). Therefore, the availability of colostrum is 
more connected to the vitality of piglets and mostly with the capacity 
of the sow to produce colostrum (Quesnel, Farmer, & Theil,  2015 ). 
Foisnet, Farmer, David, and Quesnel ( 2010 ) established that gilts pro-
ducing a low yield of colostrum (1.1 kg) had greater concentraঞons of 
progesterone and lower concentraঞons of prolacঞn before farrowing, 
and at the onset of farrowing, compared with the high- producing gilts 
(3.9 kg). This was confirmed by Quesnel et al. ( 2015 ), where a low raঞo 
of prolacঞn to progesterone before and during farrowing affected 
 colostrogenesis and piglet survival negaঞvely. In several studies, there 
was no clear- cut effect of duraঞon of parturiঞon on colostrum yield 
established (Declerck, Dewul, Piepers, & Decaluwé,  2015 ; Devillers 
et al.,  2004 ; Foisnet et al.,  2010 ; Quesnel,  2011 ). Therefore, instead 
of a prolonged duraঞon of farrowing, a low colostrum yield may be 
a�ributed to hormonal dysfuncঞon. In conclusion, promoঞng be�er 
nest- building behaviour before farrowing might be beneficial not only 
for be�er progression of parturiঞon but also to promote adequate co-
lostrum yield.   

  4    |     EFFECT OF FARROWING DURATION 
ON PLACENTA EXPULSION 

 The second phase, foetal expulsion, is followed by the last phase of 
parturiঞon, detachment and expulsion of the placentae. The placenta 
is supposed to be expulsed within 4 hr a[er the birth of the last pig-
let (Taverne & Noakes,  2009 ). Surprisingly, the duraঞon of placenta 
expulsion has only been reported twice, once in sows (Jones,  1966 ) 
and once in gilts (van Rens & van der Lende,  2004 ). Jones ( 1966 ) 

reported a duraঞon of 4 hr and van Rens and van der Lende ( 2004 ) 
of approximately 2.5 hr. One of our field studies in sows (Björkman 
et al., unpublished) showed an average duraঞon of placenta expul-
sion of 4.5 hr. In the study of van Rens and van der Lende ( 2004 ), gilts 
had an average farrowing duraঞon of 2 hr and an increase in duraঞon 
of farrowing was significantly associated with an increase in duraঞon 
of placenta expulsion. In our study (Björkman et al., unpublished), 
a similar associaঞon was found, but only in sows with a farrowing 
 duraঞon of <7 hr. Interesঞngly, duraঞon of farrowing and placenta 
expulsion obeyed a quadraঞc rather than a linear relaঞonship. In 
sows with a short farrowing duraঞon (<7 hr), placenta expulsion 
 duraঞon increased with increasing farrowing duraঞon, whereas in 
sows with a prolonged farrowing duraঞon (>7 hr), placenta expulsion 
duraঞon decreased with increasing farrowing duraঞon. Furthermore, 
we observed sows that had a parঞal primary placenta retenঞon (3% 
of 149 sows) and sows that had a complete primary placenta reten-
ঞon (3% of 149 sows). Sows with parঞal primary retenঞon had an 
average farrowing duraঞon of 11 hr, and sows with total primary 
retenঞon had an average farrowing duraঞon of 17 hr (Björkman, 
Peltoniemi, Oliviero, & Soede,  2015 ). The observaঞon suggests that 
sows with extremely prolonged farrowing duraঞon have reduced 
placenta expulsion. Secondary uterine inerঞa, which causes insuffi-
cient expulsive force of the uterus, could be one explanaঞon, which 
is supported by Oliviero, Heinonen et al. ( 2008 ), who showed that 
increased farrowing duraঞon is associated with decreased oxytocin 
levels. In addiঞon, this is supported by the observaঞon that moder-
ate use of oxytocin injecঞons towards the end of the second phase 
of the parturiঞon had a significant effect in reducing the duraঞon 
of placenta expulsion in sows with short farrowing duraঞon ( n  = 68). 
On the other hand, oxytocin administraঞon increased the duraঞon of 
placenta expulsion in sows with prolonged farrowing duraঞon ( n  = 74 
Björkman et al., unpublished). Sows that received oxytocin and with 
farrowing duraঞons of approximately 20 hr were able to expel their 
placenta a[er the last piglet, whereas sows with the same farrowing 
duraঞon that received no oxytocin experienced primary placenta re-
tenঞon (Björkman et al., unpublished). 

 Thus, the primary placenta retenঞon seems to be linked with a 
long farrowing duraঞon. The secondary placenta retenঞon, on the 
other hand, seems to be linked to a short farrowing duraঞon. In our 
study, 6% of the sows expelled the last placenta only a[er 12 hr, 37% 
a[er 4–12 hr and only 51% within 4 hr a[er the birth of the last piglet 
(Björkman, Peltoniemi et al.,  2015 ). These sows had farrowing dura-
ঞons of 4.5, 6 and 7 hr, respecঞvely. 

 Another interesঞng and highly significant difference between sows 
with short and prolonged farrowing duraঞons is the onset of placenta 
expulsion. In sows with a short farrowing duraঞon, placenta expulsion 
starts on average one hour a[er the birth of the last piglet. In contrast, 
in sows with prolonged farrowing duraঞon, placenta expulsion starts 
on average one hour before the birth of the last piglet (Björkman et al., 
unpublished). This informaঞon could be used on the farm as an indica-
tor of a sow at risk of experiencing prolonged farrowing. If piglets are 
born a[er expulsion of placenta, it is likely that the sow has been in la-
bour for more than 7 hr. Therefore, oxytocin might be used to support 

 F I G U R E  1                 Salivary cortisol average concentration in the pen- 
housed sows and in the crate- housed sows. Day 0 is the farrowing 
day. (Oliviero, Heinonen et al.,  2008 ) 
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the placenta expulsion and post- partum care of the sow, to prevent 
post- partum diseases and reduced subsequent ferঞlity. 

 In conclusion, farrowing duraঞon seems to have an impact on 
placenta expulsion. In gilts, a linear correlaঞon was established (van 
Rens & van der Lende,  2004 ), whereas in sows, a quadraঞc relaঞonship 
pertained (Björkman et al., unpublished). This suggests that sows with 
prolonged farrowing duraঞon might suffer from secondary uterine 
inerঞa. Furthermore, oxytocin has a strongly posiঞve effect on pla-
centa expulsion. If sows with extremely long farrowing duraঞons are 
treated with oxytocin, they seem sঞll to be able to expel the placenta. 
However, sows that are not treated with oxytocin might undergo pri-
mary placenta retenঞon.  

  5    |     EFFECT OF PARTURITION ON POST҃ 
PARTUM UTERINE HEALTH AND POST҃ 
PARTUM DYSGALACTIA SYNDROME 

 Post- partum dysgalacঞa syndrome (PDS) is characterized by insuffi-
cient colostrum and milk producঞon during the first days a[er far-
rowing (Marঞneau et al.,  2012 ). It is considered to be a mulঞfactorial 
disease involving different pathways, one of which is mediated by en-
dotoxins produced by bacteria in the gut, bladder, mammary gland or 
uterus (Marঞneau et al.,  2012 ). 

 The effect of parturiঞon on the occurrence of PDS has rarely 
been invesঞgated. In a recent study by Tummaruk and Sang- Gassanee 
( 2013 ), the percentage of sows with fever during the first 24- hr 
post- partum increased from 40 to 100% when the farrowing dura-
ঞon increased from <2 to 4–8 hr. This finding suggests that good 
farrowing management and quick piglet expulsion are important for 
the post- partum health status of the sow. There is li�le informaঞon 
available about whether and how parturiঞon affects post- partum 
disorders. There seems to be a connecঞon between prolonged far-
rowing duraঞon and post- partum disorders such as PDS; for ex-
ample, both have common risk factors: consঞpaঞon (Hermansson, 
Einarsson, Larsson, & Backstrom,  1978 ; Marঞneau, Smith, & Doize, 
 1992 ; Oliviero, Kokkonen, Heinonen, Sankari, & Peltoniemi,  2009 ); 
increased back fat (Göransson,  1989 ;   Oliviero et al.,  2009 ); no far-
rowing supervision (Papadopoulos, Vanderhaege, Janssens, Dewulf, 
& Maes,  2010 ; Björkman et al., unpublished); restricted space in 
crates at farrowing (Bäckström, Morkoc, Connor, Larson, & Price, 
 1984 ; Cariolet,  1991 ; Oliviero, Heinonen et al.,  2008 ); and farrowing 
inducঞon (Papadopoulos et al.,  2010 ; Smith,  1982 ). In the study by 
Tummaruk and Sang- Gassanee ( 2013 ), a connecঞon between farrow-
ing duraঞon and post- partum fever was established, but not for far-
rowing duraঞon and PDS. However, PDS was defined according to the 
presence of udder inflammaঞon and/or agalacঞa. Thus, only a small 
proporঞon of the complex clinical signs (Marঞneau et al.,  2012 ) has 
been invesঞgated. To the knowledge of the authors, no study to date 
has invesঞgated the impact of farrowing duraঞon on uterine health 
and occurrence of endometriঞs, which plays an important role in the 
development of PDS (Marঞneau et al.,  2012 ). It is feasible to assume 
that prolonged parturiঞon affects uterine health. During prolonged 

parturiঞon, the physical barrier against bacterial invasion, the cervix, 
is open for a long ঞme. As discussed above, prolonged duraঞon can 
cause placental retenঞon (Björkman et al., unpublished). The placenta 
represents a perfect medium for ascending bacteria. Furthermore, pro-
longed farrowing duraঞon seems to be one of the causes of secondary 
uterine inerঞa, which is due to exhausঞon of uterine muscles and not 
due to ability to contract (primary uterine inerঞa). In prolonged par-
turiঞon, the uterine clearance appears therefore to be compromised 
(Oliviero, Heinonen et al.,  2008 ). Therefore, our research group made 
an effort to assess the uterus a[er parturiঞon (Björkman, Oliviero, & 
Peltoniemi,  2015 ). The assessment was performed 3   days  post-partum  
using transabdominal ultrasonography (Fig.  2 )  , and the image area of 
the uterus was categorized as small ( n  = 61; Fig.  2 ) or enlarged ( n  = 46; 
Fig.  3 ). Transabdominal ultrasound examinaঞon appears to be the 
only reliable method (Kauffold et al.,  2005 ) because sows with uterine 

 F I G U R E  2                 Representative image of a sow with a uterine horn 
already well in the process of involution 3 days post- partum (p.p.). 
The normal range of the image area between 2 and 7 days p.p. was 
4–3 cm 2 , respectively (Björkman, Oliviero et al.,  2015 ). This sow had 
a successful farrowing, no dystocia nor birth help 

 F I G U R E  3                 Representative image of a sow with a delayed 
involution of the uterine horn 3 days post- partum. This sow had an 
unsuccessful farrowing of more than 5 hr. The normal range of the 
image area between 2 and 7 days p.p. was 3–4 cm 2 , respectively 
(Björkman, Oliviero et al.,  2015 ) 
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inflammaঞon, such as endometriঞs, may not exhibit clinical signs 
such as vaginal discharge (Dalin, Gidlund, & Eliasson- Selling,  1997 ; de 
Winter, Verdonck, de Kruif, Devriese, & Haesebrouck,  1995 ). We in-
vesঞgated the correlaঞon between farrowing duraঞon, dystocia (ঞme 
between two piglets more than 60 min), placenta expulsion duraঞon, 
total birth duraঞon (ঞme between expulsion of the first piglet and the 
last placenta), onset of placenta expulsion, primary placenta retenঞon 
and the effect of applicaঞon of birth help or oxytocin on size of the 
uterus. We established significant correlaঞons between farrowing 
duraঞon, dystocia, total birth duraঞon, applicaঞon of birth help, pri-
mary placenta retenঞon and enlarged uterus. Sows with an enlarged 
uterus had, on average, 2 hr longer farrowing duraঞons and 2 hr lon-
ger total birth duraঞons. Furthermore, sows with an enlarged uterus 
more o[en experienced dystocia and needed birth help. All sows with 
primary placenta retenঞon had an enlarged uterus (Björkman, Oliviero 
et al.,  2015 ). Interesঞngly, oxytocin applicaঞon had a tendency to de-
crease uterus size. Furthermore, we found a connecঞon between the 
presence of fluid (Fig.  4 ) in the uterine lumen and the applicaঞon of 
birth help, as well as presence of dense structures in the uterus (Fig.  5 ) 
and primary placenta retenঞon. In addiঞon, we observed a connecঞon 

between enlarged uterus and heterogeneous echotexture of the 
uterus (Fig.  3 ). The same connecঞon was reported earlier in mated 
sows that failed to conceive and was linked to uterine oedema and 
inflammaঞon (Kauffold et al.,  2005 ). Fluid accumulaঞon, such as pus, 
has been associated with uterine inflammaঞon such as endometriঞs 
(Marঞnez, Vazquez, Roca, & Ruiz,  1993 ), metriঞs (Botero, Marঞnat- 
Bo�eʹ, & Bariteau,  1986 ) and pyometra (Knox & Althouse,  1999 ).     

 In conclusion, endometriঞs is considered to be a factor that affects 
the occurrence of PDS. Only sporadic studies concerning the impact 
of farrowing on post- partum health (Tummaruk & Sang- Gassanee, 
 2013 ) and ultrasonographic invesঞgaঞon focussing on uterine disor-
ders (Kauffold et al.,  2005 ) have been performed. To our knowledge, 
no study has invesঞgated the effect of farrowing on uterine health. 
Ultrasonographic invesঞgaঞon seems to be the method of choice. 
We demonstrated a connecঞon between increased size of uterus and 
prolonged farrowing duraঞon, total birth duraঞon, birth help and pri-
mary placenta retenঞon. Furthermore, birth help has been linked to 
fluid accumulaঞon and primary placenta retenঞon to dense structures 
inside the uterus. Kauffold et al. ( 2005 ) demonstrated that increased 
size of the uterus represents uterine oedema caused by inflammaঞon. 
It therefore seems more than likely that prolonged farrowing duraঞon 
impairs uterine health.  

  6    |     EFFECT OF FARROWING 
DURATION AND PDS ON SOW FERTILITY 

 The complex interacঞons among environmental effects on the re-
producঞve physiology of sows at farrowing seem to extend beyond 
lactaঞon to the subsequent ferঞlity of the sow. Recent findings dem-
onstrate that sows with long farrowing duraঞon (>300 min) have a 
higher repeat breeding rate (Fig.  6 ; Oliviero, Kothe, Heinonen, Valros, 
& Peltoniemi,  2013 ). This finding could provide valuable informaঞon 
for sow reproducঞve management. There is no clear explanaঞon yet 
for this interacঞon. In free- ranging domesঞc pigs kept in a seminatural 
environment, weaning of the li�er is a slow and gradual process, tak-
ing between 91 and 126 days post- partum (Jensen & Recén,  1989 ). 
In contrast, in commercial piggeries, the lactaঞon period is relaঞvely 
short, usually between 18 and 28 days, and the weaning- to- oestrous 
interval is, on average, 5 days. The interval between parturiঞon and 
subsequent inseminaঞon is therefore much shorter than under natu-
ral condiঞons, which may allow factors that negaঞvely influence the 
physiology of parturiঞon to interfere at post- weaning oestrus. A 
complete involuঞon of the uterus takes approximately 14–21 days 
(Graves, Lauderdale, Kirkpatrick, First, & Casida,  1967 ; Hays, Krug, 
Cromwell, Du�, & Kratzer,  1978 ; Palmer, Teague, & Venzke,  1965a , b ; 
Svajgr, Hays, Cromwell, & Du�,  1974 ). This is supported by the fact 
that histological involuঞon of the uterus is completed within 3 weeks 
of farrowing (Belstra, Flowers, Croom, DeGroot, & See,  2005 ), which 
underlines the need to prolong the process of weaning beyond day 21 
of lactaঞon. As discussed in the previous secঞon, prolonged farrowing 
duraঞon seems to affect uterine health negaঞvely and increase post- 
partum uterus size. Increased size of the uterus can be considered as 

 F I G U R E  4                 A representative image of a post- partum uterine horn 
of a sow after prolonged parturition (21 hr) and retained placenta. 
The structures with increased density/heterogeneity are indicative of 
retained placenta 

 F I G U R E  5                 A representative image of a sow after prolonged 
farrowing (>5 hr) and repeated dystocia (four times) and birth help 
(manual removal of piglets). The uterine horn has a high degree of 
heterogeneity and some fluid visible within the lumen 
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swelling due to inflammaঞon (Kauffold et al.,  2005 ). Thus, it may cause, 
as in other species, that is in beef heifer and dairy cows (Heppelmann 
et al.,  2015 ; Savc, Kenny, & Beltman,  2016 ), prolonged uterine involu-
ঞon and thereby interfere with subsequent ferঞlity.  

 PDS represents another explanaঞon for how prolonged farrowing 
duraঞon may affect ferঞlity. In a study uঞlizing a large German data-
base, it was shown that low parity sows suffered more PDS- like symp-
toms than older sows, with an overall prevalence of approximately 
30% (Hoy,  2006 ). The number of sows not cycling a[er weaning in-
creased a[er PDS, the weaning- to- oestrous interval was prolonged, 
and the repeat breeding rate increased by approximately 4%. In ad-
diঞon, the aborঞon rate increased as well as the overall mortality of 
sows (Hoy,  2006 ). In conclusion, there is at least some evidence to 
suggest that PDS reduces ferঞlity, not only in terms of reproducঞve 
health of the sow and her current neonatal li�er, but also subsequent 
ferঞlity a[er weaning. 

 However, further research is needed on uterine involuঞon, follic-
ular development and CL funcঞon a[er breeding. For invesঞgaঞng 
CL funcঞon, we have for the first ঞme described a minimally inva-
sive method that allows ঞssue collecঞon from the CL. This method, a 
transvaginal ultrasound- guided biopsy, is rapid, can be performed by 
one person and has no major effects on the sow ’ s reproducঞve perfor-
mance. It can be applied on the farm to study effects on luteal funcঞon 
of housing, management and nutriঞon (Björkman et al.,  2016 ).  

  7    |     FEEDING THE SOW FOR 
EASE OF FARROWING 

 During late pregnancy, one common pracঞce in feeding sows aims 
to reduce the amount of feed offered and increase the energy of the 
raঞon in preparaঞon for the upcoming metabolic changeover into 

 F I G U R E  6                 Sows that failed to become 
pregnant at first insemination were having 
a previous duration of farrowing of 100 min 
longer than those who became pregnant 
(Oliviero et al.,  2013 ) 

 F I G U R E  7                 Individual sows plotted 
according to back- fat average and the 
duration of farrowing. The horizontal 
dashed line distinguishes prolonged 
farrowings (>300 min; areas a and b). The 
vertical dotted line distinguishes the fatter 
sows (areas b and d). The solid regression 
line represents a positive relationship 
between the back- fat average and the 
duration of farrowing (Oliviero et al.,  2010 ) 
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lactaঞon and farrowing (Farmer, Palin, & Martel- Kennes,  2014 ; Le 
Cozler, Beaumal, Neil, David, & Dourmand,  1999 ). Such concentrated 
diets usually contain a more limited amount of fibre than do standard 
gestaঞon diets. This pracঞce aims mainly to ensure that sows receive 
enough energy during late pregnancy to saঞsfy upcoming milk pro-
ducঞon (Decaluwé et al.,  2014 ; Einarsson & Rojkiমkhun,  1993 ). High 
back- fat values were associated with increased duraঞon of farrowing 
(Oliviero et al.,  2010 ). In Fig.  7 , all the sows in areas C and D had nor-
mal duraঞons of farrowing (<300 min), whereas those in areas A and 
B had farrowings longer than normal (>300 min). Most of the fa�er 
sows (>17 mm of back fat) were in area B, whereas most of the thin-
ner sows (<17 mm of back fat) were in area C. These findings reveal 
that over condiঞon in the very last part of pregnancy is not recom-
mendable because it could negaঞvely affect the farrowing process 
and survival of the offspring.  

 However, there are reports that reducing the volume and fibre 
content of sow feeds can have negaঞve effects, including increased 
stereotypic behaviour (Ramonet, Meunier- Salaun, & Dourmad,  1999 ), 
the development of gastric ulcers and consঞpaঞon (Lee & Close, 
 1987 ). As sows approach farrowing, mild consঞpaঞon is common be-
cause the intesঞne is less acঞve approaching parturiঞon (Kamphues, 
Tabeling, & Schwier,  2000 ). In addiঞon, water absorpঞon from the in-
tesঞne increases due to the request for water due to iniঞaঞon of milk 
producঞon (Mroz, Jongbloed, Lenis, & Vreman,  1995 ). Therefore, of-
fering feed low in volume and fibre can worsen consঞpaঞon and neg-
aঞvely affect milk producঞon. In addiঞon, consঞpated sows showed 
higher rates of masঞঞs than those not consঞpated, with evidence of a 
direct effect of consঞpaঞon on udder health (Hermansson et al.,  1978 ; 
Persson,  1996 ). Consঞpaঞon may also be uncomfortable for the sows, 
thus impacঞng their welfare.   

 Oliviero et al. ( 2009 ) found that when sows were fed 7% crude 
fibre in late pregnancy, their consঞpaঞon was less severe and they 
recovered proper intesঞnal acঞvity faster than those sows fed diets 
with only 3.8% crude fibre. During the period from 5 days before 
to 5 days a[er farrowing, the sows fed a 7% crude fibre diet had an 
average higher faecal score (less consঞpaঞon), compared with sows 
fed a 3.8% crude fibre diet (Fig.  8 ). The same study revealed that 
22% of the sows fed the low fibre diet had extremely severe con-
sঞpaঞon (more than 5 consecuঞve days without producing faeces), 
whereas only 5% of the sows fed the high fibre diet had this con-
diঞon (Fig.  9 ). The average individual daily water consumpঞon was 
also higher in the high fibre group (29.8 ± 4.9 L) than in the low fibre 
group (20.2 ± 3.3 L) (Fig.  10 ). Moreover, a high fibre diet fed in late 
pregnancy unঞl farrowing seemed to improve growth rate of piglets 
(Oliviero, Heinonen et al.,  2008 ; Quesnel et al.,  2009 ), indicaঞng a 
posiঞve effect of high fibre diet before farrowing on piglet perfor-
mance (Oliviero et al.,  2009 ).    

 Regarding the correlaঞon between faecal score and the dura-
ঞon of farrowing, the average consঞpaঞon index score was 2 ± 0.6 
(range from 0.3 to 3) and the lower consঞpaঞon index scores (showing 
more consঞpaঞon) were negaঞvely related with duraঞon of farrow-
ing (Fig.  11 ). In conclusion, cases of severe consঞpaঞon at farrowing 
can be avoided by increasing the amount of dietary fibre during the 

 F I G U R E  8                 Intestinal activity, expressed as constipation index 
( CI ), of sows fed isocaloric diets differing only in crude fibre content. 
Lower  CI  values indicate greater constipation state. Normal intestinal 
activity is considered above the dashed line,  CI  >1.9 (Oliviero et al., 
 2009 ). Significant difference ( p  < .05) is marked with an asterisk 
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last phase of pregnancy (Oliviero et al.,  2009 ; Tabeling, Schwier, & 
Kamphues,  2003 ). The provision of dietary fibre improves intesঞnal 
acঞvity and reduces the degree of consঞpaঞon. The use of high- fibre 
diets therefore appears to be a beneficial strategy to improve the 
health of the sow around farrowing. Giving roughage may not only be 
a way to increase fibre intake and alleviate consঞpaঞon, but it can also 
serve as an appropriate material for nest building.   

  8    |     CONCLUSIONS 

 There is increasing evidence to suggest that colostrum yield and sub-
sequent ferঞlity are affected by prolonged farrowing, retained pla-
centa, development of PDS and impaired involuঞon of the uterus. 
These causal factors appear to be correlated to each other in a way 
not yet fully understood. A prerequisite for successful farrowing is 
that the sow has the materials and the ability to move freely to ex-
press properly her nest- building behaviour. It is important that sows 
receive a diet that reduces the risk for obesity and incidence of con-
sঞpaঞon around farrowing. Furthermore, farrowing can be considered 
successful if the total duraঞon of parturiঞon is a few hours to avoid 
intrapartum hypoxia of the foetuses. In the contemporary sow, ঞme 
required for expulsion of placenta appears highly variable and may 
take more than generally assumed (4 hr). In addiঞon, placenta expul-
sion should start a[er the birth of the last piglet. If not, it can indicate 
that duraঞon of parturiঞon has been too long. Those sows will need 
a�enঞon towards the end of parturiঞon and early lactaঞon. Adequate 
producঞon of colostrum by the sow and intake by piglets are of fun-
damental importance to successfully conclude the process of farrow-
ing. Contaminaঞon of the birth canal during farrowing and inadequate 

management increasing the risk of subsequent inflammaঞon of the 
mammary gland (PDS) should be avoided. The mechanisms involved 
in linking farrowing success, uterine health and ferঞlity largely remain 
to be studied.  
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                                          WORKSHOP 1
PRODUCTION OF PORCINE EMBRYOS 
 IN VITRO   AND  IN VIVO  : 
APPLICATIONS AND POTENTIAL USE 

      WS 1.1  |    Advances in embryo transfer with  in 
vivo  derived porcine embryos   
     EA     Marঞ nez    ;     CA     Marঞ nez    ;     A     Nohalez    ;     I     Parrilla    ;     JL     Vazquez    ;     J  
   Roca    ;     MA     Gil    ;     C     Cuello    
   Department of Medicine and Animal Surgery, Faculty of Veterinary Science, 
University of Murcia, Murcia, Spain   

     With the development and recent improvement of the non- 
surgical deep uterine (NsDU) embryo transfer (ET) technique, the 
main  obstacle to the use of ET in pigs, i.e. the surgical transfer, 
has been overcome. With this technology, the commercial use of 
ET in pigs is now possible, which will result in important sanitary 
and economic benefits for the pig industry and will prevent wel-
fare problems associated with transporঞng live pigs. Many factors 
that influence NsDU- ET effecঞveness and the implementaঞon of 
the ET technology have been recently evaluated, including supero-
vulaঞon treatments, the synchrony between donors and recipients, 
the embryonic stage at transfer, the use of defined medium in each 
step of ET, the recipients’ parity, the future reproducঞve potenঞal 
of donors and recipients, the potenঞal for embryo re- vitrificaঞon 
and the safety of short- term vapor storage (dry shipper) of vitrified 
 embryos during transport. Moreover, important advances have been 
achieved during the last decade in the development of short- term 
(48 h) and long- term (vitrificaঞon) storage procedures for  in vivo  
derived morulae and blastocysts and excellent reproducঞve perfor-
mance has been reported (70–90% farrowing rates and  9.0–10.5 
piglets born) when these stored embryos were non- surgically trans-
ferred to the recipients. Since all of these studies were performed 
in controlled experiments, the challenge now is to translate the ET 
procedures into reliable on- farm pracঞces. (Supported by Séneca 
(19892/GERM/15) and MINECO- FEDER (AGL2012- 38621 and 
AGL2015- 69735- R))      

       WS 1.2  |    Current and potenঞ al commercial use 
of embryo transfer in pigs 
     J     Sanchez-Osorio    ;     M     Ferreres    ;     J     Corchero    ;     A     Bolarin    
   Topigs Norsvin, Las Rozas de Madrid, Spain   

     Geneঞc companies require a conঞnuous exchange of geneঞc 
 resources among nuclei selecঞon and from these into commercial 

farms to achieve an opঞmal geneঞc progress. Currently, there 
are two ways to transfer geneঞc progress from selecঞon nuclei, 
each with its drawbacks. The introducঞon of live animals involves 
health risks and can cause a pathological destabilizaঞon of desঞna-
ঞon farms. In addiঞon, transport of live animals compromises their 
welfare and carries great economic costs. Alternaঞvely, the use of 
semen from selected boars allows the introducঞon of geneঞc im-
provement, but only through the male, slowing geneঞc progress. In 
addiঞon, semen can carry pathogens. Embryo transfer (ET) responds 
to this demand for an alternaঞve, safe and economical way to mo-
bilize geneঞc resources, with minimal risk of disease transmission, 
and without costs and disrupঞon of animal welfare associated to 
livestock transport. Recent advances in short- term conservaঞon and 
transport (up to 24 h) of  in vivo  derived embryos have allowed the 
first steps toward the commercial applicaঞon of ET and, although re-
sults are promising, great disparity has been observed which shows 
the importance of factors such as genotype and management of 
donors (different response to superovulaঞon treatments, variaঞons 
in ideal moment for embryo collecঞon) and recipients (farrowing 
rates ranging from 50 to 83.3% between different farms using same 
embryo donors). For these reasons, further research is required to 
evaluate addiঞonal difficulঞes when ET is applied under commercial 
condiঞons.      

        WS 1.3   |     In vitro  producঞ on of porcine 
embryos: present applicaঞ ons in reproducঞ ve 
biotechnology 
     MA     Gil    ;     CA     Marঞ nez    ;     A     Nohalez    ;     I     Parrilla    ;     J     Roca    ;     C     Cuello    ; 
    EA     Marঞ nez    
   Department of Medicine and Animal Surgery, Faculty of Veterinary Science, 
University of Murcia, Murcia, Spain   

     There is an increased interest in producing large quanঞঞes of porcine 
oocytes and embryos, through  in vitro  maturaঞon (IVM), ferঞlizaঞon 
(IVF) and culture (IVC), for their use as biological material in a vari-
ety of reproducঞve technologies (RT). With the booming of CRISPR/
Cas9- mediated genome engineering, it has been demonstrated that 
knockouts can be efficiently generated by co- injecঞon of Cas9 mRNA 
and sgRNAs into pig zygotes. This approach offers new opportuni-
ঞes to improve porcine traits for agriculture, including the generaঞon 
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of pigs resistant to specific disease. Because the pig resembles the 
human closely in size, anatomy and physiology, CRISPR/Cas9 technol-
ogy has also a high potenঞal to develop porcine models for biomedi-
cine. Moreover, the generaঞon of paঞent- derived human induced 
pluripotent stem cells makes possible the potenঞal translaঞon of 
stem- cell related studies into the clinic. As a strategy, the combined 
use of CRISPR/Cas9 and interspecies blastocyst complementaঞon 
technologies could provide a relieve tool for the development of 
funcঞonal human cells in pig host. Since these technologies require 
high- quality zygotes and blastocysts it is needed to re- invent the  in 
vitro  embryo producঞon condiঞons to decrease the major problem 
of the current IVF systems, the polyspermy, and to find appropriate 
supplementary factors for culture media. This presentaঞon discusses 
advances on porcine IVM- IVF- IVC to be applied to newly proposed 
RT. (Supported by Seneca (19892/GERM/15) and MINECO- FEDER 
(AGL2015- 69735- R))      

    WORKSHOP 2
ENDOMETRIAL 
FUNCTION AND PATHOLOGY 

      WS 2.1  |    Immuno- endocrine regulaঞ on 
of uterine funcঞ on: modulatory eff ect of 
endogenous and exogenous steroids 
     D     Skarzynski    1    ;     AZ     Szóstek    1    ;     AM     Galvao    1    ;     MR     Rebardao    2    ; 
    S     Ibrahim    1    ;     GM     Ferreira-Dias    3    
    1 Ins  tute of Animal Reproduc  on and Food Research, Olsztyn, Poland  ;       2 Coimbra 
College of Agriculture, Coimbra, Portugal  ;       3 CIISA, Faculty of Veterinary Medicine, 
University of Lisbon, Lisbon, Portugal   

     The endometrium is a complex ঞssue, which is mainly regulated via 
cyclic changing pa�erns of ovarian steroid hormones 17β- estradiol 
(E2) and progesterone (P4). These hormones are known as crucial reg-
ulators of cell differenঞaঞon, angiogenesis, morphogenesis, and endo-
metrial physiology. Several other factors, such as prostaglandins (PGs) 
and cytokines have also been shown to parঞcipate in endometrium 
funcঞon regulaঞon throughout the estrous cycle and pregnancy. 
Phytoestrogens are similar to E2, due to the presence of phenolic 
rings in their structure, which enable their binding to estrogen re-
ceptors. Since phytoestrogens may compete with the endogenous 
estrogens, they may act as endocrine disruptors and subsequently 
influence several endocrine mechanisms. Phytoestrogens absorpঞon, 
biotransformaঞon, metabolism, and bioavailability depend on various 
factors. A number of studies have reported the ubiquitous effect of 
phytoestrogens on developmental abnormaliঞes in female reproduc-
ঞve tract and ferঞlity disorders, mostly in ruminants. Diverse effects 
of phytoestrogens may not only depend on different cell signaling 
pathways, but also on enzymes involved in PGs producঞon. Our last 
studies have shown that phytoestrogens may act as endocrine disrup-
tors in mares, by altering endometrial funcঞon, and hormone profiles 
in the estrous cycle. Phytoestrogens differenঞally modulate PGs syn-
thesis in a cell- specific and species- dependent manner, by modifying 

PGF 2α /PGE 2  raঞo in bovine and equine endometrial cells. New data 
concerning intracellular, receptors and molecular mechanisms that are 
involved in phytoestrogens acঞons will be discussed from a scienঞfic, 
as well as a pracঞcal perspecঞve. (Studies supported by NSC Grant 
2011/02/A/NZ5/00338.)      

       WS 2.2  |    Funcঞ on of conceptus- derived factors 
in endometrial gene expression during the 
implantaঞ on period in pigs 
     H     Ka    
   Yonsei University, Wonju, Republic of Korea   

     For successful establishment and maintenance of pregnancy well- 
coordinated interacঞons between the implanঞng conceptus and the 
maternal uterus are required. In pigs, the implantaঞon process be-
gins on around day 12 of pregnancy. During the implantaঞon period 
the conceptus undergoes dramaঞc morphological and funcঞonal 
changes, and produces various secretory factors, including estro-
gens and cytokines, interleukin- 1β (IL1B) and interferons (IFNs). 
These conceptus- derived factors induce maternal recogniঞon of 
pregnancy by changing endometrial funcঞon to become recepঞve 
to the implanঞng conceptus. Estrogens are known to act as the ma-
ternal recogniঞon of pregnancy signal, which redirect the secretory 
pa�ern of prostaglandin F 2α  from the uterine vasculature to the 
uterine lumen in the endometrium, and increase expression of many 
endometrial genes at the ঞme of implantaঞon. IL1B is a pleiotropic 
cytokine that funcঞons in various biological processes. The role of 
IL1B of conceptus origin is not fully understood, but it has been 
shown that IL1B also induces many endometrial gene expression 
related to prostaglandin producঞon and transport. Subsequently to 
the secreঞon of estrogens and IL1B, conceptuses produce IFND and 
IFNG into the uterine lumen, and they do not have any anঞluteolyঞc 
acঞvity as shown for IFNT in ruminant. Although the role of IFNs is 
not much understood, some data indicated that IFNs affect endo-
metrial immune responses during early pregnancy. In this presenta-
ঞon some recent findings on the role of conceptus- derived factors 
for the establishment of pregnancy in pigs is discussed. (Supported 
by the Next Generaঞon Biogreen 21 Program (#PJ01119103), Rural 
Development Administraঞon, Republic of Korea)      

    WORKSHOP 3
CONTROLLING REPRODUCTIVE 
PERFORMANCE IN BEEF CATTLE HERDS IN 
EXTENSIVE PRODUCTION SYSTEMS 

      WS 3.1  |    Maximizing the reproducঞ ve 
effi  ciency of beef cow herds 
     M     Diskin    ;     D     Kenny    
   Teagasc, Animal and Bioscience Research Department, Moorepark, Fermoy, Ireland   
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     A�aining a high level of reproducঞve efficiency in beef cows is 
underpinned by producers being aware of key targets throughout 
the producঞon cycle and demands high technical competency. The 
lifeঞme producঞvity of the beef female commences before puberty 
and is dictated subsequently by the duraঞon of the post- partum 
intervals, pregnancy rate and inter- calving intervals. Puberty in heif-
ers is a consequence of genotype and both pre and post- weaning 
nutriঞon. Early puberty is essenঞal to achieving first calving at two 
years of age. In calved heifers and mature cows, the onset of ovar-
ian acঞvity post- partum is a key event dictaঞng the calving interval. 
This is the product of pre- partum nutriঞon with a recommended 
target BCS at calving of 2.5–3.0 (scale 0–5.0). There is evidence 
of modest geneঞc influences on this trait. Following the iniঞaঞon 
of cycles post- partum, concepঞon and subsequent pregnancy rate 
are largely a funcঞon of bull ferঞlity in natural service herds and 
heat detecঞon and ঞming of AI in herds bred by AI. Cows and heif-
ers should be maintained on a steady plane of nutriঞon during the 
breeding season, but the contribuঞon of significant excesses or de-
ficiencies of nutrients including protein and trace elements is likely 
to be minor where adequate pasture is available. Progestgen- based 
ovulaঞon control programs, combined with equine chorionic gonad-
otropin produce pregnancy rates of 50–60% following a fixed- ঞme 
AI. The geneঞc improvement of cow ferঞlity is a long- term strategy 
and will not replace the need for a high level of technical efficiency 
and management.      

       WS 3.2  |    Beef cow herd reproducঞ ve 
performance in the extensive Mediterranean 
scenario 
     L     Lopes-da-Costa    ;     J     Robalo Silva    
   Reproduc  on & Development, CIISA, Faculty of Veterinary Medicine, University of 
Lisbon, Lisbon, Portugal   

     The environmentally sustainable and economically efficient 
Mediterranean beef cow extensive producঞon system relies on the 
adjustment of the cow reproducঞve cycle to forage availability. In 
the south of Portugal, climaঞc condiঞons restrict growth and avail-
ability of good- quality grass to the period from January to May. Food 
supplementaঞon is o[en needed during the other months. Body 
weight (BW) and body condiঞon score (BCS) may experience signifi-
cant fluctuaঞons throughout the reproducঞve cycle (up to 25% BW 
loss). Resistance to BW loss keeping acceptable ferঞlity is geneঞcally 
driven. Adequate BCS at calving is essenঞal for normal postpartum 
uterine involuঞon, early onset of ovarian acঞvity, restoraঞon of fer-
ঞlity and nursing capacity. A ≥ 3.5 BCS at calving may insure cop-
ing with BW loss. Cows calving from late winter to early summer 
achieve this goal with the lowest food supplementaঞon, starঞng the 
breeding season with a posiঞve/plateau BCS dynamic. Cows calving 
from the autumn to early winter need supplementaঞon, otherwise 
the calving interval is increased. Control of reproducঞve efficiency 
in the extensive producঞon system must minimize animal handling. 

Control of BCS in key points of the reproducঞve cycle enables ad-
jusঞng feeding levels to target opঞmal BCS. Pregnancy diagnosis 
allows ঞmely culling of open cows and projecঞon of calving distri-
buঞon within the calving season. Control of bull ferঞlity and of ve-
nereal and other infecঞous diseases causing reproducঞve failure is 
a major step of veterinary beef cow herd pracঞce. (Funding: UID/
CVT/00276/2013)      

    WORKSHOP 4
ARTIFICIAL INSEMINATION 
IN THE BITCH WITH FRESH, CHILLED AND 
FROZEN SEMEN 

      WS 4.1  |    Arঞ fi cial inseminaঞ on in the bitch 
with fresh, chilled and frozen semen 
     WK     Farstad    
   Norwegian University of Life Sciences, Oslo, Norway   

     Preservaঞon of canine semen aims at maintaining moঞle, viable and 
healthy spermatozoa able to produce sustainable embryos resulঞng 
in the birth of healthy pups, preferably in a number expected for the 
breed. Semen treatment depends on the source of sperm, how is col-
lected, selecঞon procedure, and on the site of semen deposiঞon by 
arঞficial inseminaঞon (AI). Processing, i.e. diluঞon, centrifugaঞon, cell 
sorঞng or cryopreservaঞon, damages sperm plasma membrane in-
tegrity and sperm chromaঞn. Semen handling from collecঞon to use 
must be hygienic during benchtop and cool storage, and at AI. The 
procedures and extenders used depend on the ঞme perspecঞve of 
the preservaঞon, i.e. AI directly a[er collecঞon, hours later, days later 
or years later. Sperm microencapsulaঞon offers new perspecঞves for 
ঞming of AI. For AI with freshly collected semen diluঞon is not nec-
essary, and vaginal deposiঞon is feasible. However, if transported or 
chilled, diluঞon is essenঞal. Canine ejaculates with sperm concentra-
ঞons within normal range are diluted to 1:3 to 1:6 to a concentra-
ঞon of 50–100 million sperm per ml. Diluঞon rate depends on the 
number of doses required and quality of the semen. For fresh semen 
50 mill/ml may be sufficient but for frozen semen higher concentra-
ঞon is needed, typically 100–200 mill/ml. The volume inserted may 
be important depending on intrauterine (IU) or vaginal deposiঞon. Too 
large IU volumes may cause reflux especially in small breeds. IU AI is 
mandatory to get consistently high ferঞlity results with frozen semen.      

       WS 4.2  |    SpermVital immobilizaঞ on technology 
– approaches applicable for canine semen? 
     E     Kommisrud    
   Hedmark University of Applied Sciences, Elverum, Norway   

     Timing of arঞficial inseminaঞon (AI) relaঞve to ovulaঞon is of ut-
most importance to obtain high pregnancy rates. The SpermVital ®  
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immobilizaঞon technique was developed to prolong shelf life of 
spermatozoa and hence make ঞming of AI less criঞcal. The sperm 
cells are embedded in a homogenous gel network made of calcium 
alginate gel, represenঞng a fundamentally different approach than 
previous  reported encapsulaঞon techniques leaving the cells in a 
liquid core surrounded by a membrane. Upon AI or applicaঞon in 
arঞficial media, the gel will gradually dissolve, releasing sperm cells 
over a prolonged period. The technology is well documented in cat-
tle,  in vitro  and  in vivo , and has successfully been combined with both 
liquid preservaঞon and cryopreservaঞon. Immobilizaঞon combined 
with cryopreservaঞon prolongs sperm shelf life in the reproducঞve 
tract a[er AI, while the combinaঞon with liquid preservaঞon addi-
ঞonally prolongs sperm shelf life prior to AI.  In vitro  models mimick-
ing  in vivo  condiঞons have demonstrated that gels with immobilized 
sperm may dissolve both fast and slow, depending on the alginate gel 
and the media composiঞon. Several studies have been conducted to 
determine dissolving ঞme in relaঞon to prolonged survival of both 
immobilized and released sperm cells. Quality control  in vitro  includes 
e.g. viability, acrosome integrity and DNA integrity.  In vivo  AI field 
trials, conducted on several thousand heifers and cows have demon-
strated that immobilized spermatozoa can be used at normal as well 
as early ঞming of AI relaঞve to ovulaঞon. The technology has also 
been tested and demonstrated to be applicable in the ovine, equine 
and porcine species.      

    WORKSHOP 5
HEALTH CARE OF NEONATES 

      WS 5.1  |    Invesঞ gaঞ on of bovine fetopathy/
aborঞ on – can we improve? 
     JF     Mee    
   Animal and Bioscience Research Department, Teagasc, Moorepark, Fermoy, Ireland   

     Diagnosঞc rates for bovine fetal mortality (aborঞon) have not im-
proved significantly in recent years. Diagnosis of bovine fetopathy 
involves an invesঞgaঞve triad involving the farmer, veterinary prac-
ঞঞoner and the veterinary diagnosঞc laboratory; each can contrib-
ute to be�er invesঞgaঞve outcomes. From the farmer ’ s perspecঞve 
under and late reporঞng and placental non- submission are significant 
issues which can be improved. Veterinary pracঞঞoners can be more 
pro- acঞve in awareness raising and client educaঞon regarding index 
case reporঞng, norm-  or criteria- referenced invesঞgaঞve thresholds, 
proforma anamnesis recording and advising clients of possible causes 
of fetal loss. In addiঞon, with closures of many government veterinary 
diagnosঞc laboratories, veterinary pracঞঞoners may need to upskill in 
fetal pathology and consider providing this new service for their cli-
ents. Veterinary diagnosঞcians can review the invesঞgaঞve protocols 
they currently adopt to see where they can improve their invesঞga-
ঞve / necropsy / sampling / tesঞng SOPs. Issues of under-  and over- 
triage and intra- insঞtuঞonal harmonisaঞon can also be reassessed. 
Addiঞonally, the educaঞonal role of veterinary diagnosঞcians to both 

veterinary pracঞঞoners and farmers can contribute substanঞally to 
improved field invesঞgaঞons. At an internaঞonal level, a recent Delphi 
survey highlighted the current lack of homogeneity in the criteria used 
to define cause of death for bovine fetal mortality and the need for 
such standardisaঞon (Mee et al. 2013, Reprod Dom Anim 48:651–
659). Workshops such as this one on healthcare of the neonate can 
contribute to addressing these issues and act as a catalyst for future 
collaboraঞons amongst parঞcipants.      

    WORKSHOP 6
ASSISTED REPRODUCTION IN CATS 

      WS 6.1  |    Assisted reproducঞ on in cats 
     E     Axnér    
   Department of Clinical Sciences, Division of Reproduc  on, Swedish University of 
Agricultural Sciences, Uppsala, Sweden   

     Assisted reproducঞve technologies (ART) in cats have mostly been 
developed with the domesঞc cat as a model for wild felids. However, 
especially the more basal techniques such as semen preservaঞon and 
arঞficial inseminaঞon would be useful also for breeding pedigree 
cats if efficient methods for rouঞne applicaঞon could be developed. 
Ki�ens have already been born a[er inseminaঞon with fresh as well 
as frozen- thawed semen. Difficulঞes include a relaঞvely low success 
rates, the low sperm numbers and the high proporঞon of morpho-
logically abnormal spermatozoa produced by many cats, as well as the 
technical challenge to perform non- surgical intrauterine AI. Therefore, 
rouঞne applicaঞon of ART is more challenging in cats than in many 
other domesঞc species. Promising progresses in increased knowledge 
and development of improved methods are, however, conঞnuously 
being published. For rare wild felids, post- mortem sperm collecঞon is 
a valuable alternaঞve to rescue geneঞc material. Usually, spermatozoa 
are collected from the cauda epididymides. To increase the amount 
of preserved geneঞc material also more immature spermatozoa may 
be of interest. It has recently been shown that spermatozoa from the 
corpus epididymis may have similar properঞes and ferঞlizing abiliঞes 
as spermatozoa from the epididymal cauda and might, therefore, be 
of interest to preserve for future IVF or AI. The sperm numbers can 
be increased by including spermatozoa from the corpus. For more 
 immature spermatozoa, from caput epididymis or even the testes, ICSI 
is likely to be required for producঞon of offspring.      

       WS 6.2  |    Endoscopic transcervical inseminaঞ on 
in the queen 
     D     Zambelli    ;     M     Cunto    
   Department of Veterinary Medical Sciences, University of Bologna, Ozzano 
dell ’ Emilia, Bologna, Italy   

     The first successful Arঞficial Inseminaঞon (AI) in the cat was reported 
by Sojka in 1970. In the following years, different authors have 
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 improved the technique providing substanঞal advances in feline 
 assisted reproducঞon. Techniques for Transcervical Catheterizaঞon 
(TC) proposed by different authors have been certainly the most 
important step to improve the results in AI permiমng inseminaঞon 
with a low number of sperm. Considering the parঞcular charac-
terisঞcs of queen ’ s vagina, for each technique a different catheter 
has been proposed, o[en associated with a speculum to perform 
a blind TC (Zambelli et al. 2015, Reprod Dom Anim 50:13–16). In 
2015 the first successful endoscopic transcervical inseminaঞon in 
the queen was reported. The cervix was catheterized under endo-
scopic visualizaঞon with a human semi- rigid sialendoscope (length 
120 and diameter 1.1 mm) using a 100 mm stainless steel rounded 
ঞp needle connected to a tom cat urinary catheter. For estrus in-
ducঞon, 4.7 mg deslorelin subcutaneous implants (Suprelorin; 
Virbac, Milano, Italy) were used and queens were monitored daily 
unঞl estrus idenঞficaঞon. Once the peak of estrus was idenঞ-
fied, ovulaঞon was induced with hCG, 100 IU total dose (Corulon; 
Intervet Italia Srl, Milano, Italia) and, 5 to 6 days a[er, serum pro-
gesterone was assayed to confirm ovulaঞon. Arঞficial insemina-
ঞon was performed twice, 24 h and 48 h a[er hCG administraঞon. 
Tomcat semen was collected with UrCaPI (Urethral Catheterizaঞon 
a[er Pharmacological Inducঞon) technique (Zambelli et al. 2015, 
Theriogenology 84:773–778).      

    WORKSHOP 7
BOVINE HERD HEALTH MANAGEMENT: 
ANALYSIS OF REPRODUCTIVE DATA 

      WS 7.1  |    Bovi- Analyঞ cs: a pla� orm to educate 
veterinary students Big Data in dairy cows An 
iniঞ aঞ ve to create the veterinary stethoscope 
version 3.0? 
     M     Hostens    1    ;     K     Hermans    1    ;     J     De Koster    1    ;     M     Van Eetvelde    1    ; 
    E     De Preester    1    ;     H     Bogaert    1    ;     B     Van Ranst    1    ;     M     Crowe    2    ; 
    G     Opsomer    1    
    1 Faculty of Veterinary Medicine, Ghent University, Merelbeke, Belgium  ;       2 Faculty of 
Veterinary Medicine, University College Dublin, Dublin, Ireland   

     As in other sectors, Veterinary Medicine is evolving quickly in the 
21st century due to new Precision Livestock Farming (PLF) tech-
nologies. At the Department of Reproducঞon, Obstetrics and 
Herd Health (ROHH) at the Faculty of Veterinary Medicine of the 
University of Ghent, Belgium, dairy researchers and veterinarians 
are trying to adapt to the wide range of new technologies. New mo-
bile wearables during animal and herd checks offer valuable tools 
to increase accuracy of the diagnosis. Furthermore, the amount of 
data created on a dairy farm exponenঞally grew over the last decade 
to 100 MegaBytes each day (milk meters, accelerometers and vagi-
nal or ruminal temperature loggers). However, trying to integrate 
the widespread data streams from PLF technologies is tempঞng. 
Researchers at ROHH are developing an online pla�orm allowing 

students to have direct access to a wide range of data from dairy 
farms. Students are able to consult the herd and animals on-  and 
offline, on and off site. The current iniঞaঞve is focusing on a new 
tool called Bovi- Analyঞcs to allow student access to herd data using 
Big Data technology. The proposed framework mainly focuses on 
efficient co- creaঞon, co- coding and collaboraঞon. The goal of the 
pla�orm is to increase the student ’ s ability to convert physiologi-
cal knowledge into applied Veterinary Medicine using Big Data. The 
workshop will focus on the current experiences of implemenঞng 
such framework in a large European project called GplusE ( www.
gpluse.eu ).      

    WORKSHOP 8
ULTRASONOGRAPHIC 
EXAMINATION OF THE STALLION 

      WS 8.1  |    Advances in Doppler ultrasonographic 
examinaঞ on of the stallion 
     C     Ortega Ferrusola    1    ;     JM     Orঞ z-Rodriguez    2    ;     JC     Samper    3    
    1 Department of Animal Medicine, Surgery and Veterinary Anatomy, Faculty 
of Veterinary Science, University of León, León, Spain  ;       2 Laboratory of Equine 
Reproduc  on and Spermatology, University of Extremadura, Cáceres, Spain  ;       3 Ross 
University School of Veterinary Medicine, Basseterre, St. Ki  s, West Indies   

     Doppler ultrasonography has signified an improvement in diagnosis 
of tesঞcular disorders. Tesঞcular funcঞon is parঞcularly suscepঞble 
to vascular insult, resulঞng in a negaঞve impact on sperm produc-
ঞon and quality of the ejaculate. Pulse Doppler ultrasound provides 
several parameters that can be used as indicators of tesঞcular effi-
ciency since significant correlaঞons between them and parameters 
of sperm producঞon have been determined. Moreover, preliminary 
studies have shown important correlaঞons among Doppler param-
eters and sperm quality parameters such as integrity and viability 
of sperm, mitochondrial acঞvity and DNA fragmentaঞon index as-
sessed by flow cytometry. Early diagnosis of subferঞlity problems 
triggered by vascular disturbance would enable implementaঞon of 
appropriate treatment, hence improving ferঞlity forecasts for stal-
lions. In addiঞon, Doppler ultrasound is an excellent tool to monitor 
therapeuঞc outcome a[er medical treatment such as pentoxyfil-
line therapy or for follow- up a[er surgical intervenঞons such as 
hernioplasty. Furthermore, this imaging modality could be an al-
ternaঞve to invasive procedures tradiঞonally used for diagnosis of 
sub- ferঞlity disorders such as fine needle aspiraঞon or assays to 
determine plasma concentraঞons of hormones. The main problem 
with this technique is that it suffers from a lack of standardizaঞon 
and reference values. Generally, healthy stallions tend to present 
high values for EDV, TAMV, TABF and TABF rates, whereas sub-
ferঞle stallions tend to show high Doppler index values. Doppler 
ultrasound is being introduced ever more frequently into breeding 
soundness evaluaঞons of the stallion and should be performed in 
all stallions with pathologies and abnormaliঞes of sperm analysis. 
(Funding: IJCI- 2014–2167)      
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    WORKSHOP 9
AQUACULTURE 

      WS 9.1  |    Bo� lenecks for aquaculture growth 
     P     Bossier    ;     P     Sorgeloos    
   Lab Aquaculture & Artemia Reference Center, Ghent University, Ghent, Belgium   

     Aquaঞc producঞon from fisheries has been stabilizing over the last 
10 years. Aquaঞc producঞon from aquaculture has been growing 
worldwide for a long ঞme, someঞmes close to 10% per year, currently 
reaching close to 50% of the producঞon through fisheries. It is gener-
ally accepted that aquaculture will need to keep growing to meet the 
growing worldwide demand. There are a couple of features that ar-
gues in favor for the sঞmulaঞon of aquaculture. Most aquaঞc species 
have very low feed conversion rate (depending on the species and the 
way of calculaঞon). Basically FCR is close to that of chicken and lower 
than for instance for red meat. Also a lot of aquaঞc producঞon is based 
on extracঞve aquaculture systems (mollusks) which extract nutrients 
and is hence environmentally neutral. Yet aquaculture is also facing a 
lot of bo�lenecks. For aquaculture species higher up in the food chain, 
marine proteins and lipid are used. Since these sources are limited al-
ternaঞve source will need to be developed to become fully independ-
ent from fisheries. In addiঞon the following issues are considered as 
important research areas: 1) Complete independence from natural 
stocks through domesঞcaঞon, 2) Improved / more cost- effecঞve seed 
producঞon, 3) be�er targeted species selecঞon, 4) Development of 
more efficient stocks through selecঞve breeding 5) More microbial 
management for more sustainable producঞon, 6) Be�er understand-
ing of immune systems in vertebrates and invertebrates, 7) More in-
tegrated producঞon systems for plant and animal farming, 8) coastal 
and off- shore farms of food and energy and finally more a�enঞon for 
integraঞon of restocking acঞviঞes with fisheries management.      

       WS 9.2  |    Cryopreservaঞ on of germ cells for the 
producঞ on of marine species 
     E     Cabrita    ;     S     Marঞ nez-Páramo    ;     MT     Dinis    
   Centre of Marine Sciences (CCMAR), University of Algarve, Campus de Gambelas, 
Faro, Portugal   

     Germ cell cryopreservaঞon is a safe method to store and preserve 
geneঞc material. Cryobanks in aquaঞc species were developed with 
different aims, benefiঞng fish farming, from management of reproduc-
ঞon to geneঞc selecঞon of sperm from males with high reproducঞve 
value. Research has been conducted on the development of proto-
cols for new/problemaঞc species, for commercial species to improve 
gamete quality during storage or for conservaঞon purposes. Protocols 
for sperm cryopreservaঞon were successfully developed in fish and 
bivalve species, although some cell damage has been idenঞfied with 
relevance to oxidaঞve stress. Nutriঞonal supplementaঞon of breed-
ers can play an important role in this regard. The incorporaঞon of 

anঞoxidants was proven to be favorable for sperm quality in gilthead 
seabream and seabass, especially when quality needs to be reinforced 
to sustain cryopreservaঞon. Another source of cryobanking material 
is spermatogonial stem cells. Cryopreservaঞon of tesঞcular cells plays 
an important role in fish reproducঞve biotechnology. Cryopreserved 
spermatogonia can be transplanted between close- related species, dif-
ferenঞaঞng into male or female gametes in the host gonads, allowing 
the preservaঞon of the all genome. Due to this capacity, spermatogonia 
xenotransplantaঞon is becoming a useful tool to produce surrogated 
broodstocks, parঞcularly in species difficult to maintain in capঞvity, 
with high age at maturaঞon or with reproducঞve problems as the 
Senegalese sole. (This work was supported by COST AQUAGAMETE 
(FA1205), CRIOBIV and REPLING projects (PROMAR).)      

    WORKSHOP 10
INTERACTIONS NUTRITION҃ 
REPRODUCTION IN SMALL 
RUMINANT SYSTEMS 

      WS 10.1  |    Interacঞ ons between nutriঞ on and 
reproducঞ on in small ruminants 
     S     Chadio    
   Agricultural University of Athens, Athens, Greece   

     Nutriঞon affects all aspects of reproducঞve process from onset of 
puberty to gamete development and successful ferঞlizaঞon, embryo 
survival and the establishment of pregnancy. The well recognized link 
between energy balance and reproducঞon is mediated by a plethora 
of metabolic hormones, metabolites, neuropepঞdes and growth fac-
tors, acঞng either through modulaঞon of the hypothalamic GnRH 
neuronal network or through direct effects at the ovarian level. In 
seasonal breeding animals, like small ruminants nutriঞon interacts 
with photoperiodic signals to affect the seasonality of reproducঞon. 
There is also strong evidence that nutriঞon in utero may impact off-
spring ’ s later reproducঞve performance and producঞvity. Specific 
outcomes depend on the severity, duraঞon and stage of development 
when nutriঞonal perturbaঞons are imposed, while sex specific effects 
are also manifested. Mechanisms underlying reproducঞve program-
ming are yet unclear, but may include epigeneঞc modulaঞon of criঞ-
cal genes involved in the control of reproducঞve funcঞon. The goal 
of the workshop is to bring together recent findings on the effects 
and mechanisms governing the nutriঞon- reproducঞon interacঞons in 
small ruminants and to interpret them in the context of animal sys-
tems sustainability and efficient producঞvity.      

       WS 10.2  |    Feeding strategies to improve 
reproducঞ ve effi  ciency in small ruminants 
     G     Zervas    
   Agricultural University of Athens, Athens, Greece   
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     Feeding strategies improve reproducঞve efficiency by enhancing re-
producঞve performance and product yield. Nutriঞonal requirements 
vary according to different producঞve and reproducঞve stages. In 
small ruminants the type of management (intensive vs. extensive 
or semi extensive) system is a crucial factor that determines nutri-
ঞonal requirements and feed strategies adopted. Especially in the 
Mediterranean area, where the majority of small ruminants are main-
tained in extensive or semi extensive systems, seasonal variaঞons 

in food availability is another key factor determining reproducঞve 
and producঞve outcomes. In this workshop feeding strategies and 
techniques that could be successfully and cost effecঞvely applied 
across a range of different small ruminant producঞon systems, using 
also alternaঞve local feed sources, will be discussed. With increasing 
concern focused on climate change, nutriঞonal strategies possess a 
criঞcal role to improve the reproducঞve outcome, while at the same 
ঞme considering the environmental footprint.        
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                                            ORAL COMMUNICATIONS 

      OC 1.1  |    Morphological, hormonal and 
histological modifi caঞ ons induced by immunisaঞ on 
against GnRH in stallions 
     J     Bruyas    1    ;     M     Dreau    1    ;     L     Bailly-Chouriberry    2    ;     M     Popot    2    ; 
    F     Nguyen    1    ;     B     Loup    2    ;     P     Garcia    2    ;     Y     Bonnaire    2    
    1 Oniris, Naࢼ onal College of Veterinary Medicine, Food Science and Engineering 
Nantes- Atlanࢼ c, Nantes, France  ;       2 Laboratoire des Courses Hippiques (LCH), 
Verrièrrs- le- Buisson, France   

     This study was conducted to evaluate in 10 adult non breeding male 
horses the effects of immunisaঞon against GnRH, using the porcine 
“vaccine” Improvac ® , on scrotum, on biomarkers in urine and blood 
and on ঞssues in tesঞs. Ten stallions were injected intramuscularly 
with 1 mL anঞ- GnRH Improvac ®  twice at 28 days apart. Blood and 
urine samples, measurement of total scrotal width (TSW) were done 
during 8 months. Plasmaঞc GnRH anঞbodies ঞtres were measured by 
ELISA, 8 steroids profiling were performed on urine by gas chromatog-
raphy coupled to tandem mass spectrometry. A[er surgical castraঞon, 
histomorphometric analysis was done from tesঞcles using Johnsen ’ s 
score. TSW decreased significantly a[er 2nd injecঞon in 9/10 horses. 
For those 9 horses, concentraঞons of the 8 steroids in urine began 
to decrease from 1st injecঞon to reach very low values during all the 
study. Anঞ- GnRH anঞbodies were detected 2 weeks a[er 1st or 2nd 
injecঞon with individual variaঞon, their levels reached maximum value 
2 months a[er 1st injecঞon and became indictable at different ঞmes 
among the 9 horses, 2/9 had yet anঞbodies 8 months a[er 1st in-
jecঞon. In comparison with tesঞcles from control horses, histological 
analyses of tesঞcles of treated horses showed a significant atrophy 
with a variable germinal hypoplasia without sign of non- reversible 
lesions. In this study, immunisaঞon against GnRH induces in 9/10 
horses dramaঞc modificaঞons of scrotal morphology and steroidal se-
creঞon correlated with anঞbodies levels. However the intensity and 
the duraঞon of effects show a large individual variability. Histological 
analyses suggest a reversible effect of this treatment. Further studies 
will evaluate which effects are induced by booster injecঞons.       

         OC 1.2  |    Idenঞ fi caঞ on and quanঞ fi ca ঞon of 
diff erenঞ ally expressed seminal plasma proteins 
between boar ejaculate fracঞ ons 
     C     Perez-Paঞ ño    1    ;     I     Barranco    1    ;     I     Parrilla    1    ;     EA     Marঞ nez    1    ; 
    H     Rodriguez-Marঞ nez    2    ;     J     Roca    1    
    1 Department of Medicine & Animal Surgery, Murcia University, Murcia, Spain  ;  
     2 Department of Clinical & Experimental Medicine, Linköping University, Linköping, 
Sweden   

     Boar sperm from sperm rich ejaculate fracঞon (SRF) show different 
reproducঞve performance than those from enঞre ejaculate, even for 
overcoming sperm technologies such as cryopreservaঞon or sex sorঞng. 
These different performances could be related to seminal plasma (SP) 
composiঞon, parঞcularly in proteins. This study evaluated differences in 
the SP- proteome of the two main boar ejaculate fracঞons: SRF and post- 
SRF. Five SP- pools from 5 boars (4 ejaculates/pool) of each ejaculate frac-
ঞon were analyzed. The SP- samples were subjected to a combinaঞon of 
SEC, 1- D SDS PAGE and NanoLC- ESI- MS/MS and idenঞfied SP- proteins 
were quanঞfied by sequenঞal window acquisiঞon of all theoreঞcal spec-
tra (SWATH; Gillet et al. 2012, Mol Cell Proteomics, 11:O111.016717) 
using a spectral library (Deposited in ProteomeXchange <PXD003579>). 
A total of 447 SP- proteins (FDR≤1%, Confidence≥95%) were idenঞfied 
and quanঞfied in the two- ejaculate fracঞons. No qualitaঞve differences 
in the idenঞfied SP- proteins were found between both ejaculate frac-
ঞons, but 34 SP- proteins were differenঞally expressed (p < 0.05) be-
tween SRF and post- SRF. Sixteen SP- proteins were over- expressed and 
18 down- expressed in SRF regarding to post- SRF. In conclusion, the 
boar SP- proteome show quanঞtaঞve differences between the two main 
ejaculate fracঞons: SRF and post- SRF. (Supported by Seneca Foundaঞon 
(19892/GERM/15) Murcia, Spain; and FORMAS, Stockholm, Sweden)      

       OC 1.3  |    Changes in fl ow Doppler indexes of 
the tesঞ cular artery in peri- pubertal donkeys 
     A     Rota    ;     B     Puddu    ;     C     Sabaঞ ni    ;     D     Panzani    ;     F     Camillo    
   Department of Veterinary Science, University of Pisa, San Piero a Grado, Italy   

     Tesঞcular growth and onset of spermatogenesis are dependent on the 
hormonal changes occurring during the peri- pubertal period. Puberty is 
achieved when a threshold number of moঞle spermatozoa in the ejacu-
late is present. Doppler ultrasonography allows to study tesঞcular perfu-
sion, which might be related to tesঞcular funcঞon: in humans,  resisঞvity 
index is lower in adults compared to pre- pubertal children. The aim of 
this study was to evaluate in peri- pubertal donkeys some blood flow 
indexes of the tesঞs. Four Amiata donkeys were subjected to flow 
Doppler examinaঞon of the tesঞcular artery at the sopratesঞcular (STS) 
posiঞon every two months between 8 and 24 months of age. Pulsaঞlity 
and resisঞvity indexes (PI and RI, respecঞvely) were evaluated. Semen 
collecঞon was a�empted every 20–30 days from 12 months of age, 
and puberty was considered  a�ained when an ejaculate with >50 × 106 
spermatozoa with >10% moঞlity was collected for the first ঞme. Both 
indexes were affected by age (p < 0.01): PI was significantly higher 
at 14 months compared to 24 months (median[IQR]: 4.76[1.77] and 
1.69[0.21], respecঞvely, p < 0.01), and the same occurred for RI at 12 
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and 14 months compared to 24 months (1.07[0.03] and 1.08[0.16] 
versus 0.77[0.02], p < 0.01). Puberty was reached by one donkey at 
19 months and by the other three at 20 months. Mean RI of right and 
le[ STS evaluaঞons was <1 in none, two, three and four donkeys at 
14, 16, 18 and 20 months, respecঞvely. These results, although on a 
small number of animals, showed that puberty was associated with a 
decrease of PI and RI, as described in humans.    

         OC 1.4  |    Tesঞ cular hemodynamic changes in 
ram according to the ejaculaঞ on and the season 
of the year 
     T     Jasinski    ;     M     Domino    ;     K     Borzyszkowski    ;     B     Pawlinski    ;     Z     Ajewski    
   Department of Large Animal Diseases with Clinic, Faculty of Veterinary Medicine, 
Warsaw University of Life Science, Warsaw, Poland   

     Color Doppler ultrasonography is used rouঞnely to examine blood 
flow in the tesঞcular artery, in the diagnosis of tesঞcular pathologies 
to predict spermatogenesis and as a technique for guiding tesঞcular 
sperm extracঞon in various species but not in the ram. The object of 
this study was to evaluate the tesঞcular hemodynamic changes using 
pulsed wave Doppler sonography and to establish mean values for 
Doppler measures of blood flow in the tesঞcular artery of the ram dur-
ing and outside breeding season including the impact of ejaculaঞon. 
Both testes from each of 10 mature, tesঞcular pathology- free rams 
were examined using color and pulsed wave Doppler ultrasound with 
a linear array 3–13 MHz probe. Peak systolic velocity (PSV), end dias-
tolic velocity (EDV), resisঞve index (RI), and pulsaঞlity index (PI) of the 
tesঞcular artery were measured in during and outside breeding season, 
both before and a[er ejaculaঞon. There were no differences (p > 0.05) 
in tesঞcular echotexture between images taken from le[ and right tes-
tes. All blood flow measures did nodiffer between le[ and right testes 
(p > 0.10). The different parameter values (mean ± SEM) were: PSV 
(cm/s)28.45 ± 0.53, 33.78 ± 1.24; EDV (cm/s) 7.96 ± 0.26, 8.71 ± 0.42; 
RI 0.71 ± 0.01, 0.71 ± 0.01; PI 11.38 ± 0.37, 1.51 ± 0.49 during and 
outside the breeding season, respecঞvely. PSV (p < 0.0001) as well as 
PI were higher (p < 0.05) during the nonbreeding season. There were 
no significant differences (p > 0.05) for EDV and RI measurements be-
tween seasons as there was no differences for any of the parameters 
studied in respect to ejaculaঞon. The studied measurements may pro-
vide useful reference values for clinical evaluaঞon of rams.      

       OC 2.1  |    Urine pregnancy- associated 
glycoproteins (PAG) in embryonic loss diagnosis 
in dairy ca� le 
     M     Petrajঞ s-Gołobów    1    ;     J     Beckers    2    ;     M     Domino    3    ;     B     Pawlinski    3    ; 
    R     Faundez    3    ;     N     Melo De Sousa    2    ;     Z     Gajewski    3    
    1 Department of Animal Reproducࢼ on, Warsaw University of Life Science, Warsaw, 
Poland  ;       2 Physiology of Reproducࢼ on, Faculty of Veterinary Medicine, University of 
Liège, Liège, Belgium  ;       3 Department of Large Animal Diseases with Clinic, Faculty of 
Veterinary Medicine, Warsaw University of Life Science, Warsaw, Poland   

     The aim of this study was to determine the urine pregnancy- associated 
glycoprotein (PAG) concentraঞon in pregnant and open cows and their 
relaঞonship with the ability to maintain pregnancy. For this purpose, 
combined measurements of PAG concentraঞons in urine and plasma 
and transrectal ultrasonographic examinaঞon of the conceptus were 
performed. The collected data were derived from 46 mulঞparous 
dairy cows. Animals were divided into 4 groups: nonpregnant cows 
(NP; n = 11), cows with demonstrated late embryonic mortality (LEM; 
n = 10), pregnant cows that aborted a[er 105 days of gestaঞon (PA; 
n = 6), and pregnant cows that gave birth to healthy calves (PB; n = 19). 
Transrectal ultrasonographic examinaঞon, blood and urine samples 
were obtained on days 0 (AI day), 14, 21, 28, 35, 49, 63, 77, 91 and 
105 of gestaঞon. Radioimmunoassay (RIA −706) was used to deter-
mine cPAG (caprine PAG) concentraঞon in blood and urine. Confirmed 
pregnancies were monitored to 105th day of gestaঞon. At parturiঞon 
the data on labor were collected and pregnant cows were divided into 
two groups PA and PB. During pregnancy (groups PA and PB), PAG 
concentraঞons in urine showed only a weak correlaঞon (Pearson ’ s 
correlaঞon coefficients: r = 0.1) with pregnancy length. However, we 
found a staঞsঞcally significant difference (p < 0.05) in the urine PAG 
concentraঞon in group PA versus PB. In cows in which an aborঞon oc-
curred a[er 105 days of gestaঞon, the urine PAG concentraঞon was 
higher than in cows which gave birth to healthy calves. Furthermore, 
there was a staঞsঞcally significant difference (p < 0.05) in the urine 
PAG concentraঞons between groups PB and LEM from 7th week a[er 
inseminaঞon, as was confirmed by ultrasound examinaঞon.      

       OC 2.2  |    Expression of VEGFC and its receptors 
in the porcine uterus during early pregnancy 
     A     Złotkowska    ;     S     Adamczyk    ;     A     Andronowska    
   Insࢼ tute of Animal Reproducࢼ on and Food Research, Polish Academy of Science, 
Olsztyn, Poland   

     Early pregnancy is associated with morphological and funcঞonal 
changes within the uterus, accompanied by angiogenesis, increased 
vascular permeability and acঞvaঞon of immune tolerance. Lymphaঞc 
system is a key regulator of fluids homeostasis and is involved in adap-
ঞve immunity in uterus during implantaঞon and further embryo devel-
opment. VEGFC is proangiogenic/prolymphaঞc factor which acঞvity is 
mediated by two tyrosine kinase receptors: Flk1 and Flt4. The aim of 
this study was to determine the expression of VEGFC system in por-
cine endometrium. Endometrium was collected from gilts on days 8, 
10, 12, 14 of estrous cycle and early pregnancy (n = 5/group/day). The 
expression of mRNA was determined by qPCR, followed by staঞsঞcal 
analysis using Kruskal- Wallis ANOVA and protein by immunofluores-
cence (IF). There were differences of VEGFC mRNA expression be-
tween d.8 and d.12 of estrous cycle (p < 0.05). During early pregnancy 
the increase in quanঞty of VEGFC transcripts was observed on d.14 
(p < 0.05) vs. d.10 as well as to corresponding day of the estrous cycle. 
Differences between d.8 and d.12 of estrous cycle (p < 0.05) in Flk1 
mRNA expression was also noঞced. No changes in Flt4 transcripts 
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were observed. VEGFC IF was mainly localized in the luminal and glan-
dular epithelium, endothelium of spiral arteries, in the trophoblast and 
fetal blood vessels. Flk1 slight IF was observed only in the apical pool 
of trophoectoderm and in the cytoplasm of luminal epithelium. Strong 
IF for Flt4 was found in the trophoectoderm and weak in the luminal 
and glandular epithelium. This study for the first ঞme showed the pres-
ence of VEGFC in the porcine endometrium. Its differenঞal expression 
suggests that VEGFC system may play a role during early pregnancy.      

       OC 2.3  |    Immunizaঞ on against GnRH in 
adult ca� le: a prospecঞ ve fi eld study 
     S     Rigert    ;     G     Hirsbrunner    ;     A     Steiner    
   Clinic for Ruminants, Vetsuisse Faculty, University of Bern, Bern, Switzerland   

     Suppression of cyclic acঞvity in ca�le is o[en desired in alpine farm-
ing and for feedlot ca�le not intended for breeding. These cows -  when 
 untreated -  cause a disturbance in the herd and are o[en pregnant when 
slaughtered. The aim of the present study was to evaluate the duraঞon 
and reversibility of an acঞve immunizaঞon against GnRH in Eringer cat-
tle spending the summer on the Alps. Healthy Eringer heifers (n = 13) 
and cows (n = 64) which had been unsuccessfully inseminated unঞl 
5 weeks before the Alping season, were vaccinated 2 ঞmes 31.5 days 
apart (med; 25%/75% quarঞles: 28/35 days) with an anঞ- GnRH vaccine 
(Bopriva ® , Pfizer Animal Health, Parkville, Australia). In all animals, blood 
was sampled at 1st examinaঞon, at 1st and 2nd vaccinaঞon and in 1st 
heat a[er cycle blockade. Median GnRH anঞbody ঞter was 17 ’ 974 at 
the 2nd vaccinaঞon and decreased to 10 ’ 648 when the cows were back 
from the Alps in autumn. Median duraঞon of cycle blockade was 93 days 
(25%/75% quarঞles: 91/191 days). Cox Regression including the vari-
ables corpus luteum and progesterone value at 1st vaccinaঞon, and 
 interval between the 2 vaccinaঞons revealed a significant shortening of 
cycle blockade (p < 0.0001) if the 2nd vaccinaঞon was done earlier than 
28 days a[er the 1st vaccinaঞon. A total of 35 cows got pregnant within 
212 days (med; 25%/75% quarঞles: 198/251 days) a[er the 1st vaccina-
ঞon, and 34 cows were slaughtered within 39 days (med) a[er the Alping 
season. In addiঞon, 8 cows’ owners indicated “inferঞlity” as the reason 
for slaughter. We can recommend double vaccinaঞon with Bopriva ®  for 
a reversible cycle blockade of 3 months. Further studies using triple vac-
cinaঞon will be needed if a longer cycle blockade is demanded.      

       OC 2.4  |    Serum equine alpha- fetoprotein 
(AFP) levels as an indicator of twin pregnancy 
in the mare 
     B     Vincze    1,2    ;     A     Gáspárdy    2    ;     O     Szenci    1    
    1 MTA- SZIE Large Animal Clinical Research Group, Üllő, Hungary  ;       2 Unit of Animal 
Breeding and Geneࢼ cs, University of Veterinary Science, Budapest, Hungary   

     Managing twin pregnancy is challenging in equine pracঞce and is 
based upon the gestaঞonal age of recogniঞon. Unঞl now, no reliable 

blood test is available for twin diagnosis. In 1991, Sorensen et al. 
have reported that maternal serum alpha- fetoprotein (AFP) levels in 
the Thoroughbred are a sensiঞve tool for predicঞng pregnancy ab-
normaliঞes, such as twins. In a recent study, we evaluated Lipizzaner 
mares with normal pregnancies and with pregnancy loss and AFP was 
proven to be a good indicator of these condiঞons. Reference values 
have only been established for AFP concentraঞon in equine serum 
in Lipizzaners, with a reference value of 23.68–122.18 pg/ml in the 
normal group and 115.52–188.48 pg/ml in the pregnancy loss group 
with 95% Confidence Interval, respecঞvely (Vincze et al. 2015). In the 
present study, two mares (Hungarian Sport Horse breed) with twin 
pregnancies were evaluated. A[er twin pregnancies have been con-
firmed by ultrasonography, four blood samples (during pregnancy day 
246, day 256 and 7 and 14 days post partum) were taken, and sera 
were frozen for AFP measurement. Mare 1 had live twin foals but 
both foals died before 6 months of age, Mare 2 aborted. AFP con-
centraঞons have been measured with a commercially available ELISA 
test (MybioSource Ltd., San Diego, CA, USA). All of the measured 
“twin” AFP concentraঞons (117.7–133.5 pg/ml) were in the range for 
Lipizzaners of the complicated group published previously. Although 
the number of blood samples was limited, an elevaঞon in AFP levels 
could be detected based upon previous data; and the role of AFP- 
tesঞng as a possible diagnosঞc tool in twin-  and complicated pregnan-
cies has been confirmed in this study. Actual concentraঞons of AFP in 
equine twin pregnancies were measured for the first ঞme.      

       OC 3.1  |    Infl uence of an extended lactaঞ on 
on the ferঞ lity of high- yielding dairy cows 
     G     Tsousis    1    ;     G     Niozas    2    ;     H     Bollwein    3    ;     C     Boscos    1    ;     M     Kaske    3    
    1 Aristotle University Thessaloniki, Thessaloniki, Greece  ;       2 University for Veterinary 
Medicine Hannover Foundaࢼ on, Hannover, Germany  ;       3 Vetsuissse Faculty Zurich, 
Zurich, Switzerland   

     Aim of this study was to compare the reproducঞve performance of 
high- yielding dairy cows (11 488 kg milk/305d) assigned to extended 
lactaঞon periods. On day 40 post- partum, cows without clinical endome-
triঞs were randomly allocated to groups with a voluntary waiঞng period 
(VWP) of either 40 days (G40, N = 135), 120 days (G120, N = 135) or 
180 days (G180, N = 131). For 40 days a[er the VWP cows were bred 
during natural estrus. Cows not showing estrus within 40 days were bred 
a[er synchronizaঞon with an Ovsynch protocol. Comparisons were per-
formed with chi- square or Kruskal- Wallis test. A higher percent of cows 
exhibited estrus and conceived within 40 days in the G120 and G180 
compared to G40 (88.9% and 56.4% for G120, 90.8% and 56.5% for 
G180, 70.4% and 34.1% for G40, respecঞvely, p = 0.001). First arঞficial 
inseminaঞon (AI) success was greater in G120 and G180 compared to 
G40 (48.9% and 49.6% vs. 36.6%, respecঞvely, p = 0.05). Cows in the 
G40 needed more AIs (1.8 ± 0.1) and more days from the end of the 
VWP (52 days) to conceive than cows of the G120 (1.6 ± 0.1, 28 days) 
and of the G180 (1.5 ± 0.1, 24 days) (p < 0.05). There was no difference 
(p > 0.05) between the 3 groups regarding percent of cows that did not 
conceive a[er 3 AIs, percent of cows that lost the conceptus between 
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d40 and d90 post AI and percent of cows culled within 305 days. 
Conclusively, the extension of the lactaঞon period in high- yielding dairy 
cows can improve reproducঞve performance and reduce the use of hor-
monal intervenঞons.      

       OC 3.2  |    Ferঞ lity of lactaঞ ng Holstein cows a[ er 
synchronizaঞ on of ovulaঞ on and ঞ med arঞ fi cial 
inseminaঞ on versus arঞ fi cial inseminaঞ on a[ er 
detecঞ on of estrus at a similar DIM range 
     V     Santos    1    ;     PD     Carvalho    2    ;     C     Maia    1    ;     B     Carneiro    1    ;     A     Valenza    3    ; 
    PM     Fricke    2    
    1 Diessen Servicos Veterinarios, Évora, Portugal  ;       2 University of Wisconsin- Madison, 
Madison, WI, USA  ;       3 Ceva Sante Animale, Libourne, France   

     Our objecঞve was to compare pregnancies per arঞficial inseminaঞon 
(P/AI) a[er synchronizaঞon of ovulaঞon and ঞmed arঞficial insemina-
ঞon (TAI) with arঞficial inseminaঞon (AI) a[er detecঞon of estrus at a 
similar DIM range. Lactaঞng Holstein cows (n = 542) were randomly 
assigned to receive their 1st TAI a[er a Double- Ovsynch protocol 
(TAI) or to receive 1st AI a[er estrus induced using PGF 2α  (Estrus). 
All cows received their 1st inseminaঞon from 74 to 81 DIM. Estrus 
cows not inseminated within 7 days a[er the last PGF 2α  treatment 
(n = 58) were excluded from the analysis of P/AI but were included in 
the calculaঞon of inseminaঞon rate. Pregnancy status was assessed 
33 ± 3 days a[er AI, and reconfirmed 63 ± 3 days a[er AI. Data 
were analyzed by ANOVA and logisঞc regression using MIXED and 
GLIMMIX procedures of SAS. DIM at AI did not differ between treat-
ments (77.0 ± 0.2 vs. 76.9 ± 0.3 for TAI vs. Estrus). More (p < 0.01) TAI 
cows received AI within 7 days a[er the VWP than Estrus cows (100% 
vs. 78%). At 33 days a[er AI, TAI cows had more (p < 0.01) P/AI than 
Estrus cows (51% vs. 37%). At 63 days a[er AI, TAI cows had more 
(p = 0.02) P/AI than Estrus cows (46% vs. 34%), and pregnancy loss 
from 33 to 61 days a[er AI did not differ between treatments (11% 
vs. 4% for TAI vs. Estrus). In conclusion, synchronizaঞon of ovulaঞon 
and TAI for first service increased the percentage of cows inseminated 
within 7 days a[er the VWP, and TAI cows had greater ferঞlity at first 
service than Estrus cows at a similar DIM range. (Supported by USDA 
Hatch project 231440 and CEVA Sante Animale)      

        OC 3.3   |     Trueperella pyogenes  isolated from a 
cow with clinical endometriঞ s showed a higher 
growth rate and increased mRNA expression of 
virulence factors compared with a strain isolated 
from a healthy cow 
     M     Ibrahim    1    ;     K     Wagener    2    ;     M     Drillich    2    ;     M     Ehling-Schulz    3    ; 
    R     Einspanier    1    ;     C     Gabler    1    
    1 Insࢼ tute of Veterinary Biochemistry, Freie Universität Berlin, Berlin, Germany  ;  
     2 University Clinic for Ruminants, University of Veterinary Medicine Vienna, Vienna, 
Austria  ;       3 Insࢼ tute of Microbiology, University of Veterinary Medicine Vienna, 
Vienna, Austria   

     The ability of cows to defend against  Trueperella pyogenes  in the 
uterus depends on host innate immunity and virulence of invading 
bacteria. This study aimed to compare growth rate and mRNA ex-
pression of virulence factors of two  T. pyogenes  strains. One strain 
was isolated from the uterus of a postpartum dairy cow with clini-
cal endometriঞs (TP1) and one from a healthy uterus (TP2). Both 
strains were grown in BHI broth at starঞng OD600 of 0.05. The 
OD600 were measured every 2 h for 24 h. At 6, 12 and 24 h, bac-
teria were harvested, total RNA was extracted and subjected to 
RT- qPCR. Bacterial growth curve showed a higher growth rate of 
TP1 than of TP2 a[er 6 h. Both strains reached their plateau phase 
a[er 18 h. mRNA expression of cbpA and fimE were only found in 
TP1, whereas nanP was only expressed in TP2. TP1 showed higher 
expression of nanH and fimG than TP2 a[er 6 h. Virulence fac-
tors were expressed ঞme- dependently in TP1 but not in TP2. Both 
strains expressed PLO and caused death of >95% of endometrial ep-
ithelial cells in vitro a[er 16 h. In conclusion,  T. pyogenes  recovered 
from inflamed uterus grew faster and expressed virulence factors at 
higher level than a strain isolated from a healthy uterus. Expression 
of these virulence factors in a ঞme- dependent manner may reflect 
their importance in pathogenicity. (Supported by DFG (GA 1077/5- 
1) and Erasmus Mundus)      

       OC 3.4  |    Eff ect of diet on energy balance 
and reproducঞ ve performance in primiparous 
Holstein and SRB cows 
     T     Ntallaris    1    ;     P     Humblot    1    ;     Y     Sjunnesson    1    ;     R     Båge    1    ;     B     Berglund    2    
    1 Department of Clinical Sciences, Swedish University of Agricultural Sciences, 
Uppsala, Sweden  ;       2 Department of Animal Breeding and Geneࢼ cs, Faculty of 
Veterinary Medicine and Animal Science, Swedish University of Agricultural 
Sciences, Uppsala, Sweden   

     The objecঞve of this study was to invesঞgate the effect of diet on 
energy balance (EB) and reproducঞve performance in primiparous 
Holstein and Swedish Red cows (SRB). A total of 44 cows (22 Holstein, 
22 SRB) kept in a loose housing system were included in the study. 
The control group (HE, n = 23) was fed a diet for high producing cows 
(target 35 kg/day Energy- Corrected Milk, ECM). The lower feeding 
 intensity (LE, n = 21) was achieved by giving −50% concentrate to tar-
get 25 kg/day ECM. Diets were implemented one month before calving 
and cows were followed from calving to 17 weeks postpartum (pp). The 
weekly EB was calculated using NorFor. Mixed linear models were used 
to analyze data (SAS 9.3; proc mixed). There was a large individual varia-
ঞon in EB, however Holstein cows tended to have lower mean EB than 
SRB cows (−4.67 ± 15.7 MJ vs 0.69 ± 14.2 MJ; p = 0.078). In early pp 
(within days 5 and 12) Holstein cows were in a deeper negaঞve EB than 
SRB cows (p < 0.001), tended to be lower between Days 13 and 20 
postpartum (p = 0.08), subsequently the curves met at Day 98. There 
was a tendency for a lower EB in the LE diet group between Days 45 
and 52 pp (p = 0.07). No significant effects of diet or breed were found 
on % Pregnant at 1st AI. To conclude, despite trends were found for dif-
ferences in EB between HE and LE diet groups, the stronger Negaঞve 
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EB status in the LE diet group was not associated with lower reproduc-
ঞve performance. (Financed by “PROLIFIC” EU grant N°311776)      

       OC 4.1  |    Progesterone addiঞ on to oocyte 
maturaঞ on medium enhances homologous 
sperm- zona pellucida binding in the equine 
species 
     L     González-Fernández    1    ;     S     Macedo    2    ;     A     Rocha    1,2    ;     
B     Macías-García    1,3    
    1 CECA/ICETA, University of Porto, Porto, Portugal  ;       2 ICBAS, University of Porto, 
Porto, Portugal  ;       3 Centro de Cirugia de Minima Invasion Jesus Uson, Cáceres, Spain   

     Equine in vitro ferঞlizaঞon (IVF) is not a commercial procedure due to 
its low repeatability. In the horse, oocytes are generally retrieved as 
germinal vesicles and matured in vitro prior IVF. Equine follicular fluid 
composiঞon largely varies in vivo during the follicular wave prior to 
ovulaঞon, being estradiol and progesterone the main changing ster-
oids. The aim of the present work was to assess if progesterone and/
or estradiol supplementaঞon during equine oocyte in vitro matura-
ঞon (IVM) influence homologous sperm- zona pellucida (ZP) binding. 
Germinal vesicles were retrieved and placed in culture in 500 μl of 
TCM- 199 with 25 mM bicarbonate, 10% FBS and 5 mU/ml of FSH 
(base medium or BM; n = 62), in BM supplemented with 100 ng/ml 
progesterone (BMP; n = 52), in BM added with 1 μg/ml of estradiol 
(BME; n = 53) or in BM supplemented with both hormones (BMEP; 
n = 55) in a humidified atmosphere of 5% CO 2  in air at 38.5°C for 
30 h. A[er IVM, oocytes were denuded and co- incubated for 2 h with 
equine sperm incubated in a capacitaঞng medium for 4 h. An ANOVA 
on ranks followed by a Dunn ’ s post hoc test was used to compare 
groups. The Mean ± S.E.M. number of sperm bound per oocyte and 
treatment were as follows: BM = 82.4 ± 7.7; BME = 95.8 ± 7.4; 
BMP = 125.1 ± 12 and BMEP = 108.7 ± 25. Staঞsঞcally significant 
differences were found only between BM and BMP treatments 
(p < 0.05). Thus, progesterone addiঞon during IVM seems to affect 
equine ZP structure increasing sperm binding ability.      

       OC 4.2  |    Notch and Wnt interplay in 
the regulaঞ on of the pace of embryo 
developmental kineঞ cs 
     M     Baঞ sta    1    ;     P     Diniz    1    ;     A     Torres    1    ;     D     Murta    1,2    ;     L     Mateus    1    ; 
    L     Lopes-da-Costa    1    ;     E     Silva    1    
    1 CIISA, Faculty of Veterinary Medicine, University of Lisbon, Lisbon, Portugal  ;  
     2 CBIOS, Faculty of Veterinary Medicine, Lusófona University of Humaniࢼ es and 
Technologies (ULHT), Lisbon, Portugal   

     Mammalian embryo development involves ঞmely coordinated cell 
proliferaঞon and differenঞaঞon events. Notch and Wnt are signaling 
pathways that synergisঞcally coordinate cell fate decisions in adult 
and embryonic scenarios. The aim of this work was to evaluate the in-
terplay of these pathways in early embryo development. Female CD1 

mice were superovulated and, from embryos collected at 2.5 days 
post- coitum (dpc), 8- 16- cell embryos were randomly allocated to one 
of 4 groups: 1) Control; 2) DAPT (canonical Notch inhibitor); 3) DKK1 
(canonical Wnt inhibitor); and 4) DAPT+DKK1. Embryos were in vitro 
cultured in KSOM unঞl 4.5 dpc and their development evaluated at 
3.5, 4.0 and 4.5 dpc. 3.5 dpc embryos were processed for gene tran-
scripঞon analysis by qRT- PCR. Developmental kineঞcs was slowed by 
DAPT at 3.5 and 4.0 dpc and fastened by DKK1 at 4.0 dpc. DKK1 fas-
tened development at 4.5 dpc, compared to DAPT. Double blockade 
slowed developmental kineঞcs at all ঞme- points and decreased hatch-
ing rates at 4.0 dpc. Transcripঞon of Notch genes Jagged1 (ligand) and 
Hes1 (effector) was altered in DAPT, DAPT+DKK1 and also in DKK1 
treated embryos. Transcripঞon of Wnt3a (Wnt ligand) increased in 
DAPT+DKK1 but not in DKK1 blastocysts. Transcripঞon of SOX2 
 increased in compact morulae of all treated groups and decreased in 
DAPT blastocysts. In conclusion, Notch and Wnt pathways interplay 
in pacing embryo developmental kineঞcs and coordinate proliferaঞon 
and differenঞaঞon in preimplantaঞon embryos. (Funding: EXPL/CVT- 
REP/1485/2012; UID/CVT/00276/2013)      

       OC 4.3  |    Regulaঞ on of focal adhesion pathway 
genes in bovine preimplantaঞ on embryos 
     M     Saeed-Zidane    ;     D     Salilew-Wondim    ;     C     Neuhoff     ;     M     Hölker    ; 
    K     Schellander    ;     D     Tesfaye    
   Insࢼ tute of Animal Science, Animal Breeding and Husbandry, University of Bonn, 
Bonn, Germany   

     Focal adhesion (FA) refers to extracellular matrix mechanical linkage 
with intercellular acঞn bundles and is involved in several biological 
processes. The regulaঞon of FA is vital to maintain normal embryonic 
growth and development. We hypothesized that supplementaঞon of 
in vitro culture media with different growth factors affects embryo 
development via regulaঞon of FA pathway. For that, embryos a[er 
IVF were cultured in fa�y acid free SOF media (G1), SOF + epider-
mal growth factor (EGF) (10 ng/ml) (G2), SOF + hyaluronic acid (HA) 
(1 mg/ml) (G3) and SOF + EGF + HA (G4). Following IVC unঞl day7&8 
blastocysts were used for mRNA, DNA methylaঞon and protein analy-
sis of FA related genes. Results indicated that EGF and/or HA affected 
mRNA and protein expression of COL1A2, COL4A1, VCL, FAK, PTEN, 
RAC1, PAK4, ACTG1, EGFR, HMMR and CD44 genes, which were 
highly abundant in G4 blastocysts. Moreover, the addiঞon of HA en-
hanced embryo development rate, cryotolerance, and total cell count 
with lower apoptoঞc cells. To assess the effect of EGF and HA on 
FA pathway pre and post embryo genome acঞvaঞon, embryos were 
transferred from G1 to G4 culture media at 4- cell and 16- cell stage 
and reciprocal. The mRNA level of FA genes was higher with the sup-
plementaঞon of EGF + HA at 4- cell unঞl 16- cell stage. Furthermore, 
CpG islands of COL1A2, COL4A1 and RAC1 promoter regions were 
differenঞally methylated due to supplementaঞon of EGF and HA. In 
conclusion, the phenotypic changes observed in embryos from vari-
ous supplements were associated with changes in methylaঞon and 
subsequent alteraঞon on transcript abundance of FA genes.      
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       OC 4.4  |    Immunolocalizaঞ on of prolacঞ n 
receptors in the equine oviduct in various 
stages of the estrous cycle and anestrus 
     G     Lonc    ;     I     Krakowska    ;     A     Zagrajczuk    
   University Centre of Veterinary Medicine, Jagiellonian University – University of 
Agriculture, Krakow, Poland   

     Prolacঞn (PRL) has been demonstrated as a criঞcal factor for early 
embryo development and implantaঞon in mammals. Its acঞon on tar-
get cells is condiঞoned by the presence of specific prolacঞn receptor 
(PRLR). The aim of the study was to idenঞfy PRLR in mare ’ s oviduct 
and compare immunolocalizaঞon of PRLR in the ampulla and isthmus 
during follicular and luteal phase of estrous cycle, as well as anestrus. 
Tissue samples were collected post mortem from 14 adult mares dur-
ing follicular phase (n = 5), luteal phase (n = 5) and anestrus (n = 4). 
A[er that, oviducts were dissected free of mesentery, and cross sec-
ঞons of the ampulla and isthmus were obtained. Immunohistochemical 
(IHC) staining was performed with commercially available mouse anঞ- 
prolacঞn receptor anঞbody. EnVision System was used for visualiza-
ঞon. The most intensive immunoreacঞvity for PRLR was observed in 
epithelium of ampulla comparing with isthmus during follicular phase 
of the estrus cycle. Although signaling was also noted in muscular 
layer. In follicular phase IHC reacঞon was observed mainly in cell cy-
toplasm, less in nuclei. In luteal phase staining intensity decreased, 
but sঞll dominated in oviduct ampulla comparing with isthmus. It was 
observed more in cell nuclei, than in cytoplasm. In anestrus decreasing 
immunoreacঞvity was observed in isthmus epithelium (cytoplasm). It 
remained intensive in epithelial cytoplasm of ampulla. The strongest 
expression of PRLR in oviduct ampulla during follicular phase suggests 
strategic role of prolacঞn in equine ferঞlizaঞon as it was reported in 
rodents. Moreover, it may have variety of funcঞonal and modulaঞng 
effects in horse oviduct.      

       OC 5.1  |    Sperm moঞ lity is regulated by Notch 
signaling in the epididymal epithelium 
     D     Murta    1,2    ;     M     Baঞ sta    1    ;     E     Silva    1    ;     A     Trindade    1    ;     A     Duarte    1    ; 
    L     Lopes-da-Costa    1    
    1 Reproducࢼ on and Development, CIISA, Faculty of Veterinary Medicine, University 
of Lisbon, Lisbon, Portugal  ;       2 Research Center for Biosciences & Health Technologies, 
Lusófona University of Humaniࢼ es and Technologies (ULHT), Lisbon, Portugal   

     Sperm sequenঞal maturaঞon changes are modulated by the epididy-
mal epithelium and require a finely tuned gene expression. The Notch 
cell signaling pathway is a major regulator of cell fate decisions. This 
study was designed to evaluate the role of Notch signaling in the 
mouse epididymis. The transcripঞon and expression of Notch compo-
nents (NC; Notch1- 3, Dll1, Dll4, Jagged1) and effectors (NE; Hes1- 2, 
5) showed a specific and dynamic pa�ern along the epididymis and 
vas deferens (n = 4). Nuclear detecঞon of NE indicates that Notch 
signaling was acঞve. NC (but not NE) were idenঞfied in the cyto-
plasmic droplet of sperm and within exocyঞc vesicles in a dynamic 

pa�ern along the epididymal lumen. A purified populaঞon of these 
vesicles (epididymosomes) from different epididymal segments was 
obtained from other 4 mice, and dot blot analysis confirmed the pres-
ence of NC within them. Epididymosomes may allow Notch signaling 
at distance from epididymal epithelial cells to sperm. In vivo block-
ade of Notch signaling following administraঞon of a Notch inhibitor 
(DAPT) during 13 days (n = 6) and 43 days (n = 12) induced signifi-
cant changes in NE transcripঞon levels in the epididymis (13 days: 
Hes1 decrease, 0.63 ± 0.13, p = 0.038); 43 days: Hes5 increase, 
2.64 ± 0.31, p = 0.035), disrupted the expression pa�erns of NC and 
NE in the epididymal epithelium and in sperm, and decreased sperm 
moঞlity (13 days: 0.40 ± 0.04 and 43 days: 0.32 ± 0.07 vs. control: 
0.59 ± 0.04; p = 0.005 and p = 0.008, respecঞvely). These results 
prompt for a regulatory role of Notch signaling in epididymal epithelial 
funcঞon and sperm maturaঞon. (Funding: PTDC/CVT/105022/2008; 
UID/CVT/00276/2013)      

       OC 5.2  |    Eff ect of supplemental anঞ oxidants 
in soybean lecithin- based extender on bovine 
sperm quality a[ er cryopreservaঞ on 
     A     Towhidi    1    ;     M     Mousavi    2    ;     M     Zhandi    2    ;     G     Amoabediny    3    ; 
    A     Mohammadi-Sangcheshmeh    3    
    1 Department of Animal Science, University of Tehran, Karaj, Iran  ;       2 Research Center 
for New Technology in Life Science Engineering, University of Tehran, Tehran, Iran  ;  
     3 Deparment of Animal Science, University of Tehran, Pakdasht, Iran   

     The objecঞve of the present study was to assess the effect of two 
anঞoxidants supplemented in soybean lecithin (SL)- based extender 
on post- thaw quality of bull spermatozoa. Semen samples were col-
lected from six Holstein bulls by arঞficial vagina twice a week at 
Iranian Progeny Test Center. Twelve different extenders were pre-
pared by the addiঞon of five levels of Vitamin E (VE: 0.1, 0.2, 0.4, 0.6 
and 1 mM), or four levels of Glutathione (Glu: 0.5, 1, 2 and 3 mM) 
to the extender. Another extenders were used as a posiঞve control 
(Con+: ethanol in extender), a negaঞve control (Con- ) and commer-
cial extender (Andromed ® ). Quality of the spermatozoa was analyzed 
with CASA for sperm moঞlity, hipoosmoঞc test (HOST), apoptosis 
status, mitochondria acঞvity and acrosome integrity. Data were ana-
lyzed by GLM procedure using SAS 9.1. The post- thaw sperm mo-
ঞon characterisঞcs of soybean lecithin- based extender were similar 
to those of Andromed ®  extender. Progressive moঞlity (PM) and total 
moঞlity (TM) of soybean lecithin- based extender was not improved 
by vitamin E and glutathione supplementaঞon. However, the highest 
percentages of HOST (51.17%), live spermatozoa (73.94%, p ≤ 0.05) 
and least amount of MDA (0.69 nMol/ml, p ≤ 0.05) were found in 
semen diluted with soybean lecithin- based extender containing 1 mM 
glutathione (Glu 1 mM). Also, percentage of spermatozoa with intact 
acrosome (PSA+) was higher (p ≤ 0.05) in the CON-  (76.23%) com-
pared to the Andromed ®  (67.84%). The differences in RH+ among 
the three diluents were not significant. We concluded that soybean 
lecithin based extender containing 1 mM glutathione could be suitable 
for cryopreservaঞon of bovine sperm.      
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       OC 5.3  |    Biological characterisঞ cs of 
spermatozoa and seminal plasma proteins 
in dogs with benign prostaঞ c hyperplasia 
     D     Gradinarska    1    ;     M     Genov    2    ;     D     Daskalova    1    ;     M     Ivanova    1    
    1 Insࢼ tute of Biology and Immunology of Reproducࢼ on, Bulgarian Academy of 
Science, Sofi a, Bulgaria  ;       2 Central Veterinary Clinic, Sofi a, Bulgaria   

     Benign prostaঞc hyperplasia (BPH) is a common disorder in male dogs 
over 5 years of age. Specific seminal plasma proteins (SPPs) related to 
this condiঞon and their funcঞonal role on sperm parameters are impor-
tant factors for successful preservaঞon of spermatozoa from valuable 
individuals. The aim of this study was to analyze the differences in SPPs 
between healthy dogs and dogs with BPH. Radiographic and ultrasono-
graphic imaging was performed for BPH diagnosঞcs on 25 asympto-
maঞc dogs of various breeds. Animals were divided into two groups: 
healthy dogs (Group 1, n = 10, mean age 4.6 ± 0.97), and dogs with 
evidence of BPH (Group 2, n = 15, mean age 6.95 ± 0.64). Whole ejacu-
lates were collected by digital manipulaঞon and evaluated by Computer- 
Assisted Sperm Analysis (CASA). Semen pH, SPPs concentraঞon and 
High Performance Liquid Chromatography (HPLC) profiles of SPPs 
were determined. Semen pH values were more alkaline for Group 2 
(pH 7.11 ± 0.15), compared to Group 1 (pH 6.79 ± 0.14). CASA demon-
strated no significant differences between progression of spermatozoa 
from healthy dogs and dogs with BPH. However, the number of sperma-
tozoa with rapid velocity was significantly lower in Group 2, compared 
to Group 1 (p < 0.05). Spectrophotometric analyses indicated tendency 
for lower protein concentraঞon in the ejaculates from Group 2. HPLC 
profiles of SPPs in Group 2 demonstrated the presence of proteins with 
low molecular weight (under 12 kDa), defined as a protein peak on 18th 
minute. This peak was almost absent in normal ejaculates. The presence 
of such SPPs could be used as an addiঞonal biomarker along with stand-
ard sperm analyses in assessment of semen quality in dogs.      

       OC 5.4  |    Comparaঞ ve analysis of carp seminal 
plasma proteome from diff erent freezability 
semen 
     M     Dietrich    1    ;     I     Irnazarow    2    ;     P     Jurecka    2    ;     G     Dietrich    1    ;     H     Karol    1    ; 
    E     Liszewska    1    ;     A     Ciereszko    1    
    1 Insࢼ tute of Animal Reproducࢼ on and Food Research, Polish Academy of Sciences, 
Olsztyn, Poland  ;       2 Insࢼ tute of Ichthyobiology and Aquaculture, Polish Academy of 
Sciences, Chybie, Poland   

     Our recent studies revealed that cryopreservaঞon has deleterious 
 effect on the carp semen proteome and consequently sperm quality. 
Determinaঞon of predicঞve indicators of the potenঞally high and low 
ability of semen to cryopreservaঞon is highly desirable to improve the 
results in the cryopreservaঞon. The aim of the study was to compare 
seminal plasma proteome of high and low semen freezability and iden-
ঞfy differenঞally expressed proteins using two- dimensional differ-
ence gel electrophoresis (2D- DIGE) coupled with mass spectrometry 
(MS). The carp semen was classified as high (71 ± 6% moঞle sperm) 

and low (47 ± 3% moঞle sperm) freezability upon their sperm moঞlity 
parameters assessed a[er freezing- thawing using computer assisted 
sperm analysis system. 2D- DIGE- MS resulted in the idenঞficaঞon of 
20 protein spots differenঞally expressed in seminal plasma of high 
and low freezability semen. Two proteoforms of warm temperature 
 acclimated protein, apolipoprotein A and fetuin long form were idenঞ-
fied in higher abundance in seminal plasma collected from carp with 
high semen freezability while six proteoforms of apolipoprotein E, 
three proteoforms of intelecঞn, cofilin and matrix metalloproteinase 
were more abundant in seminal plasma with low semen freezability. 
This work is currently underway to idenঞfy proteins differenঞally 
 expressed in carp spermatozoa of high and low freezability semen. 
Our results suggest that these differenঞally expressed proteins play 
important roles in the survival a[er cryopreservaঞon and can be 
used as potenঞal biomarkers of high and low carp semen freezability. 
(Funded by Naঞonal Science Centre 2011/01/D/NZ9/00628)      

       OC 6.1  |    Microvesicles secreted from equine 
amnioঞ c- derived cells and their role in in vitro 
equine endometriঞ s model 
     A     Lange-Consiglio    1    ;     C     Perrini    1    ;     P     Esposঞ     1    ;     M     Strillacci    2    ; 
    A     Bagnato    2    ;     A     Idda    3    ;     S     Ledda    3    ;     E     Capra    4    ;     F     Pizzi    4    ;     F     remonesi    1    
    1 Reproducࢼ on Unit, Large A M nimal Hospital, University of Milan, Lodi, Italy  ;  
     2 Department of Veterinary edical Science, University of Milan, Milan, Italy  ;  
     3 Department of Veterinary Medicine, University of Sassari, Sassari, Italy  ;       4 Insࢼ tute 
of Agricultural Biology and Biotechnology, CNR, Milan, Italy   

     Endometriঞs are pathologies that reduce concepঞon rate and in-
crease delivery- to- concepঞon intervals. Many treatments have been 
proposed to treat or prevent endometriঞs but in view of the embryo- 
maternal interacঞon, a different approach to the treatment of endo-
metriঞs could be represented by regeneraঞve medicine. It is known 
that paracrine communicaঞon between mesenchymal stem cells and 
target cells exists and may involve microvesicles (MVs) as an integral 
component of cell- to- cell communicaঞon during ঞssue regeneraঞon. 
Based on this hypothesis, this in vitro study aims to understand the 
efficacy of MVs in a model of endometrial inflammaঞon in view of 
potenঞal applicaঞon in vivo. Presence and type of MVs secreted by 
amnioঞc derived cells (AMCs) was invesঞgated and the response of 
endometrial cells to MVs was studied using a dose- response curve at 
different concentraঞons (10- 20- 40- 50 × 10 6  MVs/ml) and ঞmes (24, 
48 and 72 h). Moreover, the ability of MVs to counteract in vitro in-
flammaঞon of endometrial cells induced by lipopolysaccharide (LPS) 
was studied through the rate of apoptosis and prolificacy, the expres-
sion of some pro- inflammatory genes such as metallopepঞdase (MPP) 
1 and 9, IL- 1β, IL- 6 and TNF- α and the release of IL- 6, TGF- β and 
TNF- α. Results show that AMCs secrete MVs ranging in size from 
100–200 nm. The uptake of MVs is gradual over ঞme but peak at 72 h. 
MVs decrease apoptosis rate, increase prolificacy rate, down- regulate 
gene expression and reduce secreঞon of pro- inflammatory cytokines 
a[er treatment with LPS. MiRNA 335, 146 and 26, present in these 
MVs, might modulate expression of the genes involved in the study.      
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       OC 6.2  |    Mare endometrosis is dependent 
on estrous cycle cytokine environment 
     M     Rebordao    1    ;     A     Amaral    1    ;     K     Lukasik    2    ;     A     Szóstek    2    ;     A     Galvão    1    ; 
    P     Pinto-Bravo    3    ;     D     Skarzynski    2    ;     G     Ferreira-Dias    1    
    1 CIISA, Faculty of Veterinary Medicine, University of Lisbon, Lisbon, Portugal  ;  
     2 Insࢼ tute of Animal Reproducࢼ on and Food Research, Olsztyn, Poland  ;       3 Coimbra 
College of Agriculture, Coimbra, Portugal   

     Structure and funcঞon disrupঞon of endometrial ঞssue with exces-
sive deposiঞon of type I and III collagen (COL1, COL3), occurs in 
endometroses. Dissimilar COL1 and COL3 gene transcripঞon in en-
dometrium explants treated with fibrogenic cytokines Transforming 
growth factor beta 1 (TGF- β1), Platelet derived growth factor (PDGF) 
and Connecঞve ঞssue growth factor (CTGF) was observed in follicu-
lar (FP) and luteal phases (LP). The aim was to assess estrous cycle 
influence on TGF- β1, PDGF and CTGF mediated mare endometrium 
fibrogenesis and secretory funcঞon (prostaglandins- PG). Endometria 
(n = 5 FP or LP) were cultured (24 h, 48 h) with different doses of 
TGF- β1, PDGF or CTGF. qRT- PCR was used for mRNA transcripঞon. 
Culture medium protein content was assessed by Elisa. In LP, TGF- β1 
directly acted on its receptors (p < 0.05), and induced MMP- 9 expres-
sion (p < 0.05). MMP- 9 may cleave latent TGF- β and acঞvate it. In 
FP, but not in LP, a posiঞve cross- talk between PDGF and TGF- β1 
seems to exist by sঞmulaঞng TGF- β1 via. TGF- β1 protein expression 
increased (p < 0.05), TGFRI mRNA (p < 0.05) and TGFRII (p < 0.01). In 
FP and LP, CTGF might mediate endometrium fibrosis by sঞmulaঞng 
TGF- β1 receptors (p < 0.05). CTGF lowered PGE 2  protein expression 
(p < 0.05) and PGE 2  receptor mRNA transcripঞon (p < 0.05) and raised 
PGF 2α /PGE 2  raঞo (p < 0.001) and TIMP- 1 protein in LP (p < 0.05). A 
high PGF 2α /PGE 2  raঞo may enable specific cytokines milieu for CTGF 
induced fibrosis. In conclusion, endometrium cytokine environment 
may be steroid- sensiঞve, shi[ing the importance of cytokines in-
volved in fibrogenesis. (Grants: PTDC/CVT- REP/4202/2014; UID/
CVT/00276/2013)      

       OC 6.3  |    Heavy mares that retain fetal 
membranes and those that deliver fetal 
membranes physiologically diff er in 
producঞ on of PGF 2α  and PGE 2  
     A     Rapacz-Leonard    1    ;     M     Dąbrowska    1    ;     M     Chmielewska-
Krzesińska    2    ;     K     Paździor-Czapula    3    ;     M     Siemieniuch    4    ; 
    T     Janowski    1    
    1 Department of Animal Reproducࢼ on with Clinic, Warmia and Mazury University, 
Olsztyn, Poland  ;       2 Department of Pathophysiology, Warmia and Mazury University, 
Olsztyn, Poland  ;       3 Department of Pathological Anatomy, Faculty of Veterinary 
Medicine, Warmia and Mazury University, Olsztyn, Poland  ;       4 Department of 
Reproducࢼ ve Immunology and Pathology, Insࢼ tute of Animal Reproducࢼ on and 
Food Research, Polish Academy of Sciences, Olsztyn, Poland   

     We researched if, at foal delivery, heavy mares that retain fetal mem-
branes and those that do not differ in terms of mRNA expression of 
prostaglandin synthases (COX- 2, PGFS and PGES), protein content of 

prostaglandins (PGF 2α  and PGE 2 ), and the ঞssue locaঞon of COX- 2, 
PGF 2α  and PGE 2 , and of PGF 2α  and PGE 2  receptors in the allantocho-
rion and endometrium. We sampled the allantochorion and endome-
trium of 33 Polish heavy dra[ mares immediately a[er foal delivery. 
Twenty mares delivered fetal membranes physiologically (control) and 
13 mares retained them (FMR). We performed histology, qPCR, EIA 
and immunostaining. The allantochorion was more hyperemic and had 
more infiltraঞon by immune cells in FMR mares than in control mares 
(p < 0.05). FMR mares expressed significantly less COX- 2 mRNA in 
the endometrium and COX- 2 and PGES mRNA in the allantochorion 
(endometrium—COX- 2, 26 ঞmes less, p = 0.046; allantochorion—
COX- 2, 6.3 ঞmes less, p < 0.001; PGES, 2.2 ঞmes less, p < 0.001). 
All other differences in mRNA expression were not significant. FMR 
mares had a significantly higher concentraঞon of PGF 2α  in both pla-
cental compartments (endometrium—FMR 44 pg/mg, control 19 pg/
mg, p = 0.017; allantochorion—FMR 247 pg/mg, control 180 pg/mg; 
p = 0.046). Although the differences were not significant, FMR mares 
had more than twice as much PGE 2  in the endometrium (FMR 61 pg/
mg, control 26 pg/mg, p = 0.057), but somewhat less PGE 2  in the al-
lantochorion (FMR 470 pg/mg, control 520 pg/mg, p = 0.53). COX- 2, 
PGF 2α  and PGE 2 , and receptors for PGF 2α  and PGE 2  were present 
in epithelial and endothelial cells of both placental compartments. 
These results indicate that producঞon of PGF 2α  and PGE 2  differs in 
FMR mares and mares that deliver fetal membranes physiologically. 
(Supported by NCN grant 2012/07/D/NZ5/0429)      

       OC 6.4  |    Prognosঞ c value of uterine biopsies 
for the evaluaঞ on of female donkey ferঞ lity: a 
preliminary study 
     M     Quaresma    1    ;     C     Bastos-de-Carvalho    1    ;     M     Quaresma    1    ; 
    G     Ferreira-Dias    2    ;     M     Pires    1    ;     M     Silvestre    1    ;     M     Nóvoa    3    ; 
    R     Payan-Carrreira    1    
    1 CECAV, Universࢼ y of Trás- os- Montes e Alto Douro, Vila Real, Portugal  ;       2 CIISA, 
Faculty of Veterinary Medicine, University of Lisbon, Lisbon, Portugal  ;       3 AEPGA, 
Atenor, Portugal   

     Most donkey breeds in Europe present an aged populaঞon and low 
ferঞlity rates. In mares, but not in jennies, endometrial biopsy has 
been used to detect endometriঞs/endometrosis and predict ferঞl-
ity. Endometrial biopsies of 21 jennies were classified according 
to Kenney ’ s method. Animals in category II were non- significantly 
younger (p = 0.2037; χ2 = 1.615) than those on category III 
(10.5 ± 5.56 years vs. 15.1 ± 8.4 years, respecঞvely). Jennies that 
were pregnant at least once in their lifeঞme had a higher possibility of 
having a be�er endometrium (p = 0.0237). Just 15 jennies were mated 
a[er sample collecঞon, with no previous knowledge of the endome-
trial classificaঞon. Ten were diagnosed as pregnant, 9 from category II 
and just one from category III. Jennies in category II showed a higher 
probability to get pregnant than the ones in category III (p = 0.017; 
χ2 = 7.643). As in mares, we could observe that jennies that have 
less inflammatory cell infiltrate and/or endometrium fibrosis showed 
be�er ferঞlity. However, the absence of category I animals, despite 
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good ferঞlity results for category II suggests specific characterisঞcs of 
asinine endometrium, and thus there is a need for further studies to 
establish a ferঞlity prognosis based on biopsy evaluaঞon.      

       OC 7.1  |    A comparaঞ ve analysis of the protein 
composiঞ on of the oviductal fl uid and blood 
serum by two dimensional gel electrophoresis 
     OS     Acuña    1    ;     A     Torrecillas    2    ;     M     Jiménez-Movilla    3    ; 
    S     Bauersachs    4    ;     M     Avilés    3    
    1 Faculty of Veterinary, Autonomous University of Sinaloa, Sinola, Spain  ;       2 Service 
Research Report (SAI), University of Murcia, Murcia, Spain  ;       3 IMIB, University of 
Murcia, Murcia, Spain  ;       4 ETH Zurich, Zurich, Switzerland   

     During the periovulatory phase of the estrous cycle processes impor-
tant for ferঞlizaঞon are going on in the oviduct. These processes in-
clude, e.g., the transport and maturaঞon of gametes and the formaঞon 
of the sperm reservoir. The oviductal lumen contains a complex fluid, 
which interacts with gametes and the embryo; however, the composi-
ঞon is not enঞrely known. The oviductal fluid (OF) consists of secreted 
components from epithelial cells and transudate from blood serum. The 
idenঞficaঞon of the components of this fluid involved in ferঞlizaঞon can 
be very useful for the design and improvement of culture media used in 
the techniques of in vitro ferঞlizaঞon. The aim of this study was to iden-
ঞfy through a comparaঞve study, differences in the protein composiঞon 
of OF and blood serum. Six Simmental heifers were synchronized using 
gonadotropin- releasing hormone (Receptal ® ) in conjuncঞon with two 
injecঞons of PGF 2α  (Estrumate ® ) and slaughtered three days a[er the 
second PGF injecঞon. The blood serum and OF samples were obtained 
immediately a[er slaughter. Samples were first separated using immo-
bilized pH gradient strips (3–10 pH). The second dimension was per-
formed in a polyacrylamide gel. A[er separaঞon, images were obtained 
(Typhoon 9410) and analyzed with the Progenesis SameSpots so[ware 
v4.0. The results of image analysis showed that 263 spots were differ-
ent between the two samples. Thus, a number of 118 and 45 spots 
were more abundant in serum and OF, respecঞvely. Future studies will 
idenঞfy these different protein spots and this informaঞon would pro-
vide more detailed informaঞon about their roles during the ferঞlizaঞon. 
(Supported by MINECO AGL2012- 40180- C03- 02 and FEDER. Acuña 
OS received aCOST acঞon fellowship (FA1201- 010513- 028404).)      

       OC 7.2  |    Well- developed corpora lutea are 
important for establishment of the pregnancy 
of pigs 
     S     Björkman    1    ;     C     Oliviero    1    ;     N     Soede    2    ;     O     Peltoniemi    1    
    1 Department of Producࢼ on Animal Medicine, Faculty of Veterinary Medicine, 
University of Helsinki, Saarentaus, Finland  ;       2 Adaptaࢼ on Physiology Group, WU 
Animal Sciences, University of Wageningen, The Netherlands   

     Corpus luteum (CL) funcঞon is important for establishment of preg-
nancy. During the first 11 days, the CL grows autonomous and gains 

its maximum size. On day 14, the CL regresses if no embryos are pre-
sent. In this study, we invesঞgated whether a premature CL regres-
sion has an effect on pregnancy rate. We performed in 46 crossbred 
sows (Finnish Yorkshire x Finnish Landrace) a transrectal ultrasound 
examinaঞon (10 MHz, linear array probe, Esaote SpA, Italy) of both 
ovaries and their CLs at day 10 (CL10) and 13 (CL13) a[er maঞng. 
The ultrasound images were saved, and later exported in DICOM 
format and analyzed on the computer using IMPAX 6.5.5 picture 
archiving and communicaঞon system (Agfa Healthcare, Belgium). 
We measured of each ovary the size (area in cm 2 ) of the five big-
gest CLs and averaged them. We calculated the difference of the CL 
area between day 10 and 13 (CL13- 10). Pregnancy detecঞon was 
performed two weeks later. We analyzed the correlaঞons between 
CLs’ sizes and pregnancy rate with an independent two sample t- 
test (PASW Staঞsঞcs v. 18.0.0). The mean parity was 3.8 ± 1, mean 
CL10 0.63 ± 0.11 cm 2 , mean CL13 0.65 ± 0.13 cm 2 , and mean CL13- 
10 −0.02 ± 0.12 cm 2 . Forty sows were detected pregnant (PREG) 
and 6 not pregnant (NONPREG). NONPREG sows had similar CL10 
(PREG 0.62 ± 0.12 cm 2  vs. NONPREG 0.69 ± 0.07 cm 2 ), but showed 
luteal regression (CL13- 10; PREG 0.05 ± 0.08 cm 2  vs. NONPREG 
- 0.15 ± 0.16 cm 2 ; p < 0.001) and had therefore smaller CL13 (PREG 
0.66 ± 0.11 cm 2  vs. NONPREG 0.55 ± 0.18 cm 2 ; p = 0.046) compared 
to PREG sows. The results show, that CLs of mated sows that fail to 
become pregnant show a regression before the expected day 14. It 
indicates that insufficient CL funcঞon might imperil establishment of 
pregnancy.      

       OC 7.3  |    Invesঞ gaঞ on of liver X receptor 
pathway in luteal regression 
     M     Hiঞ t    ;     A     Guzeloglu    
   Selcuk University, Konya, Turkey   

     Cholesterol is the precursor of steroid hormones in mammalian ঞs-
sues. Liver X receptors (LXR) are members of the nuclear hormone 
receptor family and have roles in cholesterol efflux from the cells. The 
present study aims to understand whether reverse transport of cho-
lesterol is a part of luteolyঞc mechanism. For the induced luteoylsis 
model, ewes were injected PGF 2α  on 12th day of the estrous cycle and 
luteal ঞssues were collected at 0 hour (no PGF 2α  injecঞon, n = 4), 1 h 
(PG1, n = 4), 4 h (PG4, n = 4), and 16 h (PG16, n = 4) a[er injecঞon. 
Total RNA extracঞon and cDNA synthesis were performed and mRNA 
expression levels of LXR pathway genes were quanঞfied using qPCR. 
Expression of LXRα (NR1H3) was significantly downregulated in both 
PG1 and PG4, however, expression level increased in PG16. While 
expression of LXRβ (NR1H2) was significantly upregulated in PG1, it 
was significantly downregulated in PG4. Expression of LXR target gene 
ATP binding casse�e subfamily A1 (ABCA1) was significantly down-
regulated in PG1. Expression of ABCG1 increased in PG16. Expression 
of receptors (LDLR, SR- BI) mediaঞng cholesterol uptake were sig-
nificantly downregulated both in PG4 and PG16. It is suggested that 
genes controlling intracellular cholesterol levels in the CL are regulated 
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during the luteolysis and that cholesterol uptake mechanism is more 
significantly affected than the efflux mechanism. The CL appears to 
retain cholesterol acutely to maintain steroidogenesis a[er the PGF 2α  
injecঞon, however in long term cholesterol uptake was significantly 
impaired, which could be the main reason for the cessaঞon of proges-
terone producঞon. (M. Hiঞt was supported by OYP 2013- 090.)      

       OC 7.4  |    miRNAs expression during the peri- 
a� achment period of pregnancy in the ovine 
endometrium 
     M     Kose    1    ;     C     Ozel    2    ;     A     Guzeloglu    2    ;     MS     Kaya    1    ;     M     Kirbas    3    ; 
    S     Dursun    4    ;     Z     Kiyma    5    ;     MO     Atli    1    
    1 Dicle University, Diyarbakir, Turkey  ;       2 Selcuk University, Konya, Turkey  ;       3 Bahri 
Dagdas Internaࢼ onal Agricultural Research Insࢼ tute, Konya, Turkey  ;       4 Aksaray 
University, Aksaray, Turkey  ;       5 Eskisehir Osmangazi University, Eskisehir, Turkey   

     In ruminants, early pregnancy is an important period that involves 
maintenance of pregnancy through luteolyঞc inhibiঞon, endometrial 
recepঞvity and implantaঞon of the embryo. Therefore, ovine endo-
metrium is ঞghtly regulated under the effect of consistently changing 
environment of hormones and embryo- related factors. These regu-
laঞons involve extensive modulaঞon of gene expression and micro-
RNAs (miRNAs) are one of the epigeneঞc mechanisms that regulate 
gene expression. Aim of the present study was to evaluate expres-
sion profiles of miRNAs in the ovine endometrium during the peri- 
a�achment (implantaঞon) period of pregnancy. Pregnant ewes were 
slaughtered on day 12 (n = 4), day 16 (n = 4, pre- a�achment) and day 
22 (n = 4, post- a�achment). Intercaruncular region of endometrium 
was collected. Total RNA was isolated and microarray analysis was 
performed using Genechip miRNA 4.0 Array pla�orm (Affymetrix, 
USA). The array contains all currently idenঞfied ovine miRNA se-
quences along with miRNAs from different species. All miRNAs with a 
true posiঞve signal were included in the staঞsঞcal analyses and those 
with more than 2 fold change with significance were reported. A total 
of 64 miRNA between P12 and P16, 1040 miRNAs between P12 and 
P22, and 1135 miRNAs between P16 and P22 were detected to be 
significantly expressed. The results suggest that miRNAs expression 
is regulated in the endometrium by factors related to pregnancy. 
Especially, embryonic a�achment seems to be intensively affecঞng 
epigeneঞc mechanism to modify gene expression at endometrial lev-
els in favor of pregnancy. (This study was funded by TUBITAK grant 
214O643 to M. Köse.)      

       OC 8.1  |    Comparison of the stress response 
at birth in preterm and term calves 
     C     Nagel    1    ;     J     Aurich    2    ;     L     Trenk    1    ;     N     Ille    1    ;     M     Drillich    3    ;     C     Aurich    1    
    1 Arࢼ fi cial Inseminaࢼ on and Embryo Transfer Pla� orm, University of Veterinary 
Medicine, Vienna, Austria  ;       2 Clinical Unit of Obstetrics, Gynaecology and Andrology, 
University of Veterinary Medicine, Vienna, Austria  ;       3 Clinical Unit of Herd Health 
Management for Ruminants, University of Veterinary Medicine, Vienna, Austria   

     In ca�le, final fetal maturaঞon occurs only during the last week be-
fore birth; however, viable calves are already born a[er induced 
parturiঞon about 20 days before term. To compare the stress re-
sponse in calves born spontaneously (TERM, n = 7, gestaঞon length 
286.3 ± 2.1 days) or a[er inducঞon of parturiঞon with the PGF 2 - 
analogue cloprostenol (PRETERM, n = 7, gestaঞon length reduced 
by 7 days; 279.6 ± 0.2 days), pre-  and postnatal heart rate (HR) and 
heart rate variability (HRV; standard deviaঞon of the beat- to- beat in-
terval) and postnatal salivary corঞsol concentraঞon were invesঞgated. 
Fetuses were studied from one month before unঞl one day a[er birth. 
Fetal HR decreased during the last month of gestaঞon in both groups 
(p < 0.001) whereas HRV increased only during the last 6 days before 
birth in TERM calves. In both groups, HR started to increase hours be-
fore birth, reached maximal values shortly a[er birth (p < 0.05) but was 
at all ঞme higher in group PRETERM than TERM (p < 0.05). The HRV 
neither changed before nor a[er birth but was lower in PRETERM 
than in TERM calves during birth (p < 0.01). Corঞsol concentra-
ঞon increased postnatally (p < 0.001) and correlated with gestaঞon 
length (r = 0.68, p < 0.01). In conclusion, calves born only one week 
before term showed a certain degree of immaturity and their ability 
to cope with the challenge of birth and postnatal adaptaঞon appeared 
to be impaired in comparison to calves born at term. (Supported by 
Hochschuljubiläumssঞ[ung of the City of Vienna)      

       OC 8.2  |    Accuracy of endovaginal thermal 
telemetry on calving predicঞ on in Piedmontese 
ca� le 
     A     Ricci    ;     V     Racioppi    ;     A     Starvaggi    ;     A     Dogliero    ;     L     Vincenঞ     
   Department of Veterinary Science, University of Turin, Grugliasco, Italy   

     The efficacy of endovaginal temperature telemetry to predict parturi-
ঞon and complete calving process monitoring, including evaluaঞon of 
newborn, have been performed. In this study 248 Piedmontese cows 
were included to evaluate the trend of the pre- partum  endovaginal 
temperatures (EVT) and to verify accuracy of calving predicঞon in 
relaঞon to the ঞme from parturiঞon. All data about pre- partum sig-
nals sent by the Medria Vel ’ phone ®  calving system were recorded 
and analyzed. EVT was measured for 6 ঞmes every 12 h beginning 
72 h prepartum unঞl parturiঞon. Although a linear decreasing of 
temperature was found (p < 0.001; R 2  = 0.27) a significant differ-
ences were found among EVT groups from 72 h to 12 h (p < 0.05) 
but not between 12 vs. 24 h, 48 vs. 60 h and 60 vs.72 h (p > 0.05). 
An EVT difference of 0.5°C (from 38.66 ± 0.024 to 38.11 ± 0.022°C) 
detected 60 h before indicates the beginning of the calving pro-
cess within 24 hours. With a cut off of EVT <38.4°C (Se = 80%, 
Sp = 69%, VPP = 80%, VPN = 70%, Acc = 73%) is  obtained a good 
accuracy for prevision of delivering within 24 h. No seasonal differ-
ences among EVT (p > 0.05) were reported and no difference were 
recorded between parity or partum typology (Eutocic, Dystocic, 
Caesarian) among the different ঞme groups within last 24 h (0–6 h, 
6–12 h, 12–18 h, 18–24 h). Medria Vel ’ phone ®  calving system gives 
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accurate informaঞon about an expectaঞon of deliver and thank to 
the EVT analysis of this study, this tool could be a good predictor 
within 24 h from delivering.      

       OC 8.3  |    Correlaঞ ons between the applied 
tracঞ on forces and diff erent body measurements 
of Holstein Friesian calves extracted with the use 
of an in vitro model 
     M     Becker    1    ;     C     Heun    1    ;     E     Kiossis    2    ;     C     Boscos    2    ;     H     Bollwein    3    ; 
    G     Tsousis    2    
    1 University for Veterinary Medicine Hannover Foundaࢼ on, Hannover, Germany  ;  
     2 Aristotle University of Thessaloniki, Thessaloniki, Greece  ;       3 Vetsuisse Faculty 
Zurich, Zurich, Austria   

     Aim of this study was to examine if the body measurements of 
Holstein Friesian calves are related with the applied forces recorded 
during the extracঞon of the body with the use of an in vitro model. 
Ten sঞllborn calves were measured objecঞvely with a calliper, a meas-
uring tape and by computed tomography. In total 57 body measure-
ments were obtained. Therea[er, the calves were pulled through a 
dissected pelvis with computer- controlled electric motors and the 
emerging forces were measured with the use of load cells and with ap-
propriate so[ware. Staঞsঞcal analysis was performed with Pearson ’ s 
correlaঞon coefficients. The forces recorded for the extracঞon of the 
front part of the body (up to the elbows) were highly correlated with 
the body weight (r = 0.83–0.86, p < 0.01) and with the circumference 
of the head at forehead (r = 0.80–0.83, p < 0.01). The forces recorded 
for the extracঞon of the thorax were highly correlated with the cross- 
secঞonal area of the thorax (r = 0.73–0.76, p < 0.05) and with the 
circumference of the thorax (r = 0.73, p < 0.05) in the region of cra-
nial sternum. Conclusively, the perimeter of the head of the calf can 
be used for the esঞmaঞon of the severity of extracঞon of the front 
part of the body. However, there is no accessible body structure that 

can help predict how much force is needed for the extracঞon of the 
thorax.      

       OC 8.4  |    Neonatal and early life performance of 
asphyxiated piglets 
     R       van Erp    ;     P     Langendijk    ;     H       van Hees    
   Trouw Nutriࢼ on Research & Development Center, Boxmeer, The Netherlands   

     This study aimed to document growth and survival in asphyxiated 
piglets. Data from 47 sows included ঞme of birth and condiঞon of 
each live born piglet, mixed cord blood lactate, colostrum intake 
based on piglet weight at birth and 24 h later, and performance to 
weaning (n = 515) and 10 wks of life (n = 302). Piglets born with a 
ruptured umbilical cord (21%) had higher blood lactate (6.20 ± 0.41 
vs 4.91 ± 0.33 mmol/l) than piglets with an intact cord. Meconium 
staining and being wrapped in membranes did not affect lactate. 
Blood lactate averaged 4.23 ± 0.16 mmol/l for the first three pig-
lets born in a li�er and increased progressively to an average of 
6.34 ± 0.30 mmol/l in piglet 13 and over. Sঞllbirth increased from 
2% in the first three piglets to 19% in piglet 13 and over. Birth 
order and blood lactate also affected pre- weaning survival. Piglets 
with <4.5 mmol/l lactate had a 5% risk of mortality as opposed to 
a 10% risk in piglets with >4.5 mmol/l. A higher degree of asphyxia, 
based on lactate (classed as <3.36, 3.36 to 4.45, 4.46 to 6.40, or 
>6.40 mmol/l), was related to a lower birth weight (p < 0.01), less 
colostrum intake (p = 0.10), longer birth to first milk intake (p < 0.01), 
weight gain to weaning (p < 0.05), and weight gain to 10 weeks of 
life (p < 0.05). However, all these traits were related to birth weight, 
and when including birth weight as a covariate, there was no sig-
nificant relaঞonship between lactate and these traits. In conclusion, 
asphyxia increases risk of pre- weaning mortality and reduces pre-  
and post- weaning gain; however, the effects of asphyxia are hard to 
separate from effects of birth weight.        
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      P 1  |    Nod- like receptor protein 1 and 3 are ovarian 
specifi c mediators of infl ammatory response in the 
course of diet- induced obesity in mice 
     M     Adamowski    ;     M     Jura      ;     A     Galvão    
   Insࢼ tute of Animal Reproducࢼ on   and Food Research, Polish Academy of Sciences, 
Olsztyn, Poland   

     Obesity can negaঞvely affect ferঞlity and inflammaঞon is one of the 
features described in the ovary of obese females. Thus, inflammasome 
acঞvaঞon, which mediates inflammatory response, might lead to ovar-
ian failure. In the present work we compared the inflammasome acঞva-
ঞon between somaঞc organs, liver and gonadal fat (GF), and the ovary. 
Mice (C57Bl/6J, n = 8/group) were fed chow diet (C) vs. high- fat diet 
(HFD) during four (4w) or sixteen weeks (16w). Tissue samples (liver, 
GF and ovaries) were obtained for mRNA analysis of Nod- like recep-
tor protein (NLRP) 1, NLRP3, tumor necrosis factor- α (TNF), interleu-
kin (IL) 1β, IL1R, and IL18 by Real- Time PCR. The results showed an 
increase in NLRP1, NLRP3 and IL1β mRNA in the ovaries a[er 4w- 
HFD comparing to C (p < 0.05), while no changes were seen in other 
ঞssues. Conversely, transcripঞon of IL1β mRNA was augmented in 
all ঞssues a[er 16w- HFD (p < 0.05). TNF mRNA was increased a[er 
4w- HFD in liver (p < 0.05), and 16w- HFD in ovaries and GF (p < 0.05). 
However, IL1R mRNA expression was diminished a[er 16w- HFD in 
liver and GF, comparing to C (p < 0.05). Finally, the expression of IL18 
was decreased a[er 16w- HFD in GF (p < 0.05), whereas in the ovaries 
the opposite trend was evidenced (p = 0.06). In conclusion, our study 
shows a ঞssue- dependent mechanisঞc acঞvaঞon of inflammatory 
response in the course of obesity. Indeed, the mediators of inflamma-
some acঞvaঞon NLRP1 and NLRP3 might stem ovarian pathogenesis 
and funcঞonal failure, once markers of steroidogenesis (StAR) are also 
impaired soon a[er the introducঞon of HFD (4w- HFD; data previ-
ously shown). Further work is needed to characterize the dichotomy 
between inflammasome and ovarian failure during obesity (Work sup-
ported by Naঞonal Science Centre (2014/15/D/NZ4/0115)).      

       P 2  |    Recto- vaginal fi stula associated to atresia 
ani and double vagina in a 63,X0 karyotype fi lly: 
a case report 
     A     Alberto    1    ;     J     Simões    2    ;     A     Alho    2    ;     F     Adega    3    ;     R     Chaves    3    ; 
    J Sales     Luís    2    ;     L Lopes da     Costa    1    
    1 Reproducࢼ on & Development  ;       2 Clinical Research, Centre for Interdisciplinary Research 
in Animal Health (CIISA), Faculty of Veterinary Medicine, University of Lisbon, Lisbon, 
Portugal  ;       3 Laboratory of Cytogenomics and Animal Genomics, Department of Geneࢼ cs 
and Biotechnology, University of Trás- os- Montes and Alto Douro, Vila Real, Portugal   

     A 14 month old crossbred filly was referred to the Teaching 
Hospital with a history of retarded growth, poor appetite and 
of voiding feces, with tenesmus, through the vulva. At the clini-
cal examination, the filly had overall poor development, a side- 
curved tail, absence of anal sphincter (atresia ani type II), and a 
recto- vaginal fistula. A mid- line vertical septum dividing the whole 
length of the vagina was observed by vaginoscopy and endos-
copy. At the transrectal ultrasonography, the uterus was under-
developed and the ovaries were hypoplastic. A blood sample was 
collected to perform a chromosomal analysis, which revealed a 
63,X0 karyotype (Equine Turner ’ s Syndrome). Surgical correction 
of the atresia ani and of the recto- vaginal fistula was performed. 
The filly lived plus 1½ year without improvement in body size and 
weight, and died of unknown cause. This filly presented a unique 
association of chromosomal and congenital abnormalities. The 
underdevelopment and genital abnormalities (uterus and ovaries) 
are typical of the karyotype 63,X0. The recto- vaginal fistula and 
atresia ani may be associated in foals. The complete vaginal sep-
tum, probably a persistent Mullerian remnant, was not reported 
in association with any of the other abnormalities. (Funding: UID/
CVT/00276/2013)      

       P 3  |    Semen cryopreservaঞ on in 
Puro Sangue Lusitano horses 
     M     Alexandre    1    ;     A     Costa    2    ;     M     Bliebernicht    2    ;     D     Assunção    2    ; 
    L     Cardoso    1    ;     A     Marঞ ns-Bessa    1    
    1 Department of Veterinary Sciences, School of Agrarian and Veterinary 
Sciences, University of Trás- os- Montes e Alto Douro (UTAD), Vila Real, 
Portugal  ;       2 Embriovet ®  Prestação de Serviços Veterinários Lda, Salvaterra 
de Magos, Portugal   

     Ferঞlity results a[er cryopreservaঞon are lower in equine sperm 
than in other mammalian species due to low cryotolerance and 
individual variability. In this experiment, the effect of uঞlizaঞon of 
two centrifugaঞon protocols (CI- 600×g for 10–15 min, CII-  2400×g 
for 5 min) and two freezing methods (P- programmable freezing 
machine; C- convenঞonal method, i.e. liquid nitrogen vapour in a 
Styrofoam ®  box) were studied. The effects of seasonality were 
also studied by analyzing cryopreserved sperm quality during the 
breeding vs. non- breeding seasons. Twenty- nine stallions, total-
izing 327 ejaculates were used. Commercial Gent ®  extender was 
used and the median for the final concentraঞon was 220 × 10 6  
spermatozoa/ml. Sperm loss was 41% and 42% in protocols CI, 
CII, respecঞvely; no staঞsঞcally significant differences were found 
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between CI and CII (p = 0.452). When P and C cryopreservaঞon 
methods were compared, significant differences were found for 
total (p < 0.001) and progressive moঞlity (p < 0.001) and no differ-
ences were found in the total number of sperm (p = 0.278). Finally, 
the total number of spermatozoa during and out of the breed-
ing season showed significant differences (p = 0.006), while total 
moঞlity showed no significant differences (p < 0.001); and progres-
sive moঞlity showed significant differences when fresh and centri-
fuged were compared (p = 0.007). Significant negaঞve correlaঞons 
were found between and sperm concentraঞon and total moঞlity 
(Rho = −0; 239; p = 0.02) and also with the progressive moঞlity 
(Rho = −0; 216; p = 0.03).      

       P 4  |    Eff ect of the trypsin digesঞ on in 
the zona pellucida of diff erent mammalian 
species 
     B     Algarra-Oñate    1,2    ;     L     Ballester    2,3    ;     L     González-Brusi    1,2    ; 
    FA     García-Vázquez    2,3    ;     S     Cánovas    2,3    ;     RM     García-García    4    ; 
    PL     Lorenzo    4    ;     N     Almunia    5    ;     E     Gómez    5    ;     MJ     Izquierdo-Rico    1,2    ; 
    M     Avilés    1,2    
    1 Faculty of Medicine, University of Murcia, Murcia, Spain  ;       2 Biomedical Research 
Insࢼ tute of Murcia (IMIB), Murcia, Spain  ;       3 Faculty of Veterinary, University of 
Murcia, Murcia, Spain  ;       4 Faculty of Veterinary, Complutense University of Madrid, 
Madrid, Spain  ;       5 Tahe Ferࢼ lidad, Murcia, Spain   

     The zona pellucida (ZP) is a coat surrounding the oocyte, egg and 
preimplantaঞon embryos that plays key roles during ferঞlizaঞon and 
block to polyspermy. It has been previously reported that the ZP can 
be removed by chemical or enzymaঞc treatment and the ঞme for the 
ZP dissoluঞon can be modified by oocyte maturaঞon, a[er ovulaঞon 
and a[er ferঞlizaঞon. The mammalian ZP is formed by three or four 
different proteins depending of the species; however, the significance 
of this different composiঞon is not yet well understood. In the present 
study, the resistance to trypsin digesঞon of the ZP of different spe-
cies with three or four proteins was evaluated to verify if the different 
composiঞon has an effect on the properঞes of the ZP that could be 
related with the sperm penetraঞon or ferঞlizaঞon. Ovarian oocytes 
from species with 3 proteins (cow, dog, ewe, pig and mice) and 4 pro-
teins (cat, hamster, human, rabbit, and rat) were obtained by punc-
turing ovarian follicles. A[er washing, oocytes were incubated with 
trypsin (5 mg/ml) and the ঞme needed to be completely degraded 
was recorded. A higher resistance to trypsin digesঞon was observed 
in the ZP from pig, cow and ewe oocytes which are formed by the 
proteins ZP2, ZP3 and ZP4 compared with the ZP from hamster, 
human, rabbit and rat oocytes with four proteins. The use of chemical 
crosslinker produces an increase of the digesঞon ঞme suggesঞng a 
major contribuঞon of the protein- protein interacঞon or protein fold-
ing compared to the aminoacid sequence in this process. There is not 
a direct relaঞon between the ZP thickness and the digesঞon ঞme. The 
use of phylogeneঞcally related species suggests a role of the protein 
glycosylaঞon in this process (MINECO AGL2012- 40180- C03- 01- 02/
FEDERALG2012- 40180- C03- 01).      

       P 5  |    Ultrasonographic assessment of ductus 
venosus closure in 24 Great Dane neonates 
     S     Alonge    1,2    ;     G     Barella    2    ;     M     Melandri    2    ;     GM     Lacalandra    1    ; 
    GG     Aiudi    1    
    1 Department of Emergency and Organ Transplantaࢼ on, Veterinary Clinics and 
Animal Producࢼ on Secࢼ on, University of Bari, Bari, Italy  ;       2 Ambulatorio Veterinario 
“Il Melograno”, Sesto Calende, Italy   

     Ductus venosus (DV) closure plays a key role in hepaঞc circulaঞon adap-
taঞon to postnatal metabolic funcঞon. While in humans (Kondo et al. 
2001, Arch Dis Child Fetal Neonatal 85:F57- 59) DV closure is assessed 
by Echo Color Doppler exam (ECD), only few papers describe its non- 
invasive ultrasonographic evaluaঞon in dogs (Lamb and Burton 2004, 
Vet Rec 155:699- 701). The aim of this study was to determine, by ECD, 
DV closure ঞme in healthy Great Dane neonates. Patency of DV, in 
serial ECD, and bodyweight (BW) were recorded on days 0- 3- 6- 9 in 24 
neonates that were classified as having patent (PDV) or closed ductus 
venosus (CDV) based on ECD signal presence/absence. From D3, DV 
diameter was recorded. All dogs were healthy 1 year later. Data were 
analyzed by χ² and ANCOVA (p < 0.05). The number of PDV and CDV 
puppies at birth was not different compared to D3 (D0-  24 and 0 vs. 
D3-  22 and 2, PDV and CDV respecঞvely), whereas it was different 
compared to D6 (D0-  24 and 0 vs. D6-  14 and 10) and D9 (D0-  24 and 
0 vs. D9-  0 and 24); differences were also observed on D3 compared to 
D6 and D9; and on day 6 compared to D9. Reducঞon of DV diameter 
(0.17 cm and 0.09 cm on day 3 and 6) was posiঞvely influenced by neo-
natal BW growth. Our data confirmed that ECD is a valuable method for 
early DV funcঞonal closure monitoring in dogs (Lamb and Burton 2004); 
showed that the number of PDV puppies significantly reduced towards 
D9; suggest that ECD DV patency evaluaঞon should not be done ear-
lier than D6 a[er deliver. In humans, DV closes later in pre- term and 
low BW neonates (Kondo et al. 2001). Results of ANCOVA confirm DV 
funcঞonal closure is earlier in higher BW puppies and prompts further 
invesঞgaঞon to evaluate the role of delayed closure in pre- term puppies.      

       P 6  |    The moঞ lity pa� ern of brown bear 
( Ursus arctos ) sperm is modifi ed by using 
gelaঞ ne as extender addiঞ ve in prefreezing 
long- term storage (48 h) 
     M     Alvarez    1    ;     L     Anel-Lopez    1    ;     C     Ortega-Ferrusola    1    ; 
    E     López-Urueña    1    ;     JC     Boixo    1    ;     S     Borragan    2    ;     P     Manrique    1    ; 
    L     Anel    1    ;     P     de  Paz    1    
    1 University of León, León, Spain  ;       2 Cantur SA, Cantabria, Spain   

     Solid media may be a tool to prevent sedimentaঞon of sperm cells 
at the bo�om of the tube when long- term storage (LTS) is required. 
Our aim was to assess the effect of the gelaঞne as an addiঞve during 
long- term pre- freezing storage of bear sperm. Ejaculates from 5 males 
were obtained by electroejaculaঞon during the breeding season. Two 
models of sperm storage were tested: 1) 1:1 diluঞon in liquid extender 
(TTF- ULE- Bear extender) at room temperature (RT), cooling up to 5°C 
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in a tube and then diluঞng down to a final concentraঞon of 100×10 6  
sperm/ml (Control- C- ); 2) a treatment group using liquid extender sup-
plemented with 1.5% gelaঞne (Gel) and cooled in 0.25 ml straws. The 
samples (C and Gel) were stored for 48 h before freezing. A[er thaw-
ing, a thermal stress test (ThS test) at 37°C was carried out for 2 h. The 
moঞlity of the samples was assessed by a CASA system (%TM; %PM; 
μ/s VCL (curvilinear velocity) and μ/s VSL (straight line velocity)) in 
pre- freezing (PF), post- thawing (PT) and post- ThS test (PTT). Gel sam-
ples yielded lower VCL than C (PF: 134.7 ± 3.4 vs. 106.5 ± 1.1; PT: 
129.9 ± 4.1 vs. 95.1 ± 3.6 for C and Gel, respecঞvely, p < 0.05). A[er 
PTT, Gel showed higher VSL (19.6 ± 4.9) than C (12.3 ± 3.3). In con-
clusion, the Gel treatment decreases VCL and improves VSL in pre-
freezing LTS (48 h). The solid state immobilizes sperm, reducing the 
metabolic demands of moঞon and distribuঞng the cellular detritus 
homogeneously. This fact may be related to a VCL decrease in sperm, 
both before and a[er freezing. The increase of VSL could be related 
to a more sperm straightness. This change in the velocity pa�ern may 
improve the sperm transport in the female genital tract. (Supported by 
Cantur S.A and MINECO (CGL2013- 48255- R))      

       P 7  |    Cytokine TGFβ1- 3 in seminal plasma: 
biomarkers for pig semen quality? 
     M     Alvarez-Rodriguez    ;     M     Rubér    ;     H     Rodríguez-Marঞ nez    
   Department of Clinical and Experimental Medicine (IKE), Faculty of Medicine and 
Health Sciences, Linköping University, Linköping, Sweden   

     The transforming- growth factor- β (TGF- β)- family is a regulatory 
cytokine group involved in tesঞs development, spermatogenesis and 
ferঞlity. Deviaঞng TGFβ- levels relate to dysfuncঞon as disruptor of 
the blood- tesঞs- barrier and the epididymal epithelium. Whether its 
relaঞve levels in seminal plasma (SP) are reflected in the spermiogram 
is not known. Specific ejaculate fracঞons (P1: 1st 10 ml of the sperm- 
rich fracঞon, SRF; SRF- P1: rest of the SRF; Post- SRF: rest of the ejacu-
late) were manually collected twice weekly from 3 Swedish Landrace 
breeding boars (A- C, 9–12 months) for 3 consecuঞve weeks. Ejaculate 
volume (VOL), sperm concentraঞon (CON), total sperm producঞon 
(PROD), total and progressive sperm moঞlity (TM- PM) and velocity 
(VEL) were recorded. Relaঞve concentraঞons of TGFβ1- 3 in SP were 
measured using a Luminex xMAP mulঞplexed microsphere- based 
flow cytometer assay (3- plex kit, Cat#TGFB- 64K- 03 reacঞve for pig, 
Merck Millipore, USA). As expected, values of VOL, CON and PROD 
differed among ejaculate fracঞons, but not for variables TM, PM and 
VEL or TGF- β1- 3. Boar A had lower TM, PM and VEL than boars 
B- C, depicঞng the highest P1- TGF- β1 levels were highest, whereas 
Boar B had the lowest TGF- β2. No differences were found in boar C 
among fracঞons. There was a negaঞve correlaঞon (p < 0.05) between 
both VEL and CON relaঞve to TGF- β3 and TGF- β2, respecঞvely. In 
contrast, posiঞve correlaঞons (p < 0.001) were found between TM 
and PM relaঞve to TGF- β2. These results, albeit interesঞng for diag-
nosঞcs, demand inclusion of a larger animal sample. (Supported by 
Vetenskapsrådet (VR), FORMAS and FORSS, Sweden)      

       P 8  |    Eff ect of insulin- like growth factor- I 
on embryo quality of bovine oocytes subjected 
to heat shock 
     NG     Alves    1    ;     IJ     Ascari    1    ;     J     Jasmin    2    ;     KL     Silva    1    ;     JF     Souza    2    ; 
    G     Torres    2    ;     FB     Junqueira    1    ;     DR  Silva    1    ;     JPA     Campos    1    ; 
    L Rodrigues     Faria    1    ;     LS     de  Almeida Camargo    2    
    1 Department of Animal Science, Federal University of Lavras, Lavras, Brazil  ;  
     2 Brazilian Agricultural Research Corporaࢼ on – Embrapa Dairy Ca� le, Juiz de Fora, 
Brazil   

      The aim of this study was to evaluate the effect of different concentra-
ঞons of IGF- I added to the medium IVM of bovine oocytes subjected 
to heat shock (HS) on embryo quality. Three concentraঞons of IGF- I 
(0, 25 and 100 ng/ml- Sigma) added to the IVM medium and two incu-
baঞon condiঞons (convenঞonal (CON): 24 h at 38.5°C and 5% CO 2 ; 
or HS: 12 h at 41°C followed by 12 h at 38.5°C and 5% CO 2 ) were 
tested. Oocytes were in vitro ferঞlized (IVF) and cultured. Ninety blas-
tocysts with 8 days post- IVF were fixed and evaluated by TUNEL. 
Data were analyzed by generalized linear mixed models with Poisson 
distribuঞon using the Proc Glimmix (SAS). The interacঞon between 
IGF- I concentraঞon and incubaঞon condiঞon was not significant 
(p > 0.05). The total cell number of blastocysts (91.4 ± 3.8; 98.3 ± 3.6 
and 100.2 ± 4.1 with 0, 25 and 100 ng/ml IGF- I, respecঞvely) and the 
inner cell mass (ICM) index (30.5 ± 2.3%; 33.8 ± 2.4% and 36.9 ± 2.8% 
with 0, 25 and 100 ng/ml IGF- I, respecঞvely) were not affected 
(p > 0.05) by IGF- I. However, IGF- I reduced (p < 0.05) the apoptosis 
index of blastocysts (5.5 ± 0.8% a ; 2.2 ± 0.4% b  and 2.7 ± 0.5% b  with 0, 
25 and 100 ng/ml IGF- I, respecঞvely) and apoptosis index of the ICM 
(13.6 ± 3.2% a ; 5.1 ± 2.2% b  and 8.5 ± 2.5% b  with 0, 25 and 100 ng/
ml IGF- I, respecঞvely). HS reduced (p < 0.05) the total cell number 
of blastocysts (CON = 104.3 ± 3.5 a ; HS = 88.9 ± 2.3 b ) and ICM index 
(CON = 40.1 ± 2.1% a ; HS = 27.2 ± 1.8% b ), increased (p < 0.05) the 
apoptosis index of the ICM (CON = 6.2 ± 1.4% a ; HS = 12.0 ± 2.7% b ) and 
had no effect on the apoptosis index of blastocysts (CON = 3.5 ± 0.6%; 
HS = 3.4 ± 0.5%). In conclusion, the addiঞon of IGF- I, even at low doses, 
results in lower apoptosis of embryonic cells and improved embryo 
quality.     Acknowledgment :    Fapemig, CNPq and Embrapa.       

       P 9  |    Prostaঞ c volume and progression of 
Benign prostaঞ c hyperplasia in dogs 
     T     Alves    1    ;     D     Rosmaninho    1    ;     F     Pereira    2    ;     L     Cardoso    1    ; 
    A Marঞ ns     Bessa    1    
    1 University of Trás- os- Montes and Alto Douro, Vial Real, Portugal  ;       2 Grupo 
Veterinário mais vida, Guarda, Portugal   

     Benign prostaঞc hyperplasia (BPH) is a very common, age- related con-
diঞon in adult intact dogs. Animals with BPH can present symptoms or 
not (in more early stages, subclinical form) being, therefore, difficult to 
diagnose. Clinical signs relate to the enlarged prostate exhibit including 
locomotor, gastro- intesঞnal and urinary tract disorders (Ponglowhapan 
and Mankong, 2015). The objecঞve of this work was to measure the 
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size of the prostate using ultrasonography, to obtain more accurate val-
ues, to compare it to the expected size calculated through the weight, 
and finally to relate the increased size with the presence or absence 
of clinical signs. Prostaঞc volume (PV, cm 3 ) median values were 
45.60 cm 3  (interquarঞle range [IQR]: 19.85–63.95) in dogs with BPH 
and 20.68 cm 3  (IQR: 16.18–27.46) in dogs without BPH (p < 0.001). 
Expected volume (EV, cm 3 ) median values were 15.15 cm 3  (IQR: 
13.89–16.98) in dogs with BPH and 13.72 cm 3  (IQR: 12.00–15.86) in 
dogs without BPH (p = 0.044). Following these results, a correlaঞon 
analysis was carried out using data of the two groups of animals. The 
correlaঞon between de PV and the EV in dogs without BPH was found 
to be 0.7848 (p < 0.000) and 0.4492 (p < 0.004) in dogs with BPH. 
Therefore, it can be concluded: (i) the esঞmate of the EV using the 
reported formula by Sannamwong et al. (2012) must be used with cau-
ঞon, since correlaঞons, although significant, are low, being necessary 
further studies. (ii) The formula is more reliable in dogs without BPH 
than in dogs with BPH, which reduces its usefulness. (Ponglowhapan 
and Mankong, Proc. 14th Chulalongkorn University Veterinary 
Conference; April 20–22, 2015; Bangkok, Thailand)      

       P 10  |    Inhibiঞ on of NETs components on collagen 
1 and 3 transcripঞ on in mare endometrium 
     A     Amaral    1    ;     MR     Rebordão    1,2    ;     P     Pinto-Bravo    1,2    ;     K     Lukasik    3    ; 
    A     Galvão    1,3    ;     D     Skarzynski    3    ;     G     Ferreira-Dias    1    
    1 Centre for Interdisciplinary Research in Animal Health (CIISA), Faculty of Veterinary 
Medicine, University of Lisbon, Lisbon, Portugal  ;       2 Coimbra College of Agriculture, 
Coimbra, Portugal  ;       3 Insࢼ tute of Animal Reproducࢼ on and Food Research, Polish 
Academy of Science, Olsztyn, Poland   

     Endometrosis (endometrium fibrosis) is a major cause of subferঞl-
ity/inferঞlity in mares, which jusঞfies the importance of fighঞng 
this pathology. Bacteria induce neutrophil extracellular traps (NETs) 
formaঞon that besides killing pathogens in the uterus, may also 
contribute for endometrosis establishment. The aim was to evalu-
ate NETs components and their influence on fibrosis formaঞon and 
how this can be inhibited. Equine endometrium explants from mid 
luteal phase (n = 4) were cultured, for 48 h, with NETs components 
(elastase -  ELA; cathepsin G -  CAT), either with or without their 
specific inhibitors (Silvelestat -  elastase inhibitor -  ELA- IN; cathep-
sin G Inhibitor I -  CAT- IN) or with inhibitors alone. In an inhibitors 
dose assessment trial, the best doses were between 1 and 10 μg/
ml. Thus, 1 μg/ml was used. Collagen (COL)- 1 and - 3 gene transcrip-
ঞon in cultured ঞssue was done by qRT- PCR. COL- 1 transcripঞon 
increased with ELA- IN alone and with ELA 0.5 μg/ml treatment, 
compared to control (p < 0.01), but was reduced with ELA- IN + 
ELA 0.5 μg/ml (p < 0.01). Sঞmulatory effect of CAT 0.1 μg/ml on 
COL- 1 and 3 expression was also inhibited by CAT- IN pretreat-
ment (p < 0.05). Since COL- 1 mRNA increased with ELA- IN alone, 
higher doses should be tested. These findings suggest that by inhibit-
ing NETs components acঞon it may be possible to reduce fibrosis 
in equine endometrium (Grants: PTDC/CVT- REP/4202/2014; UID/
CVT/00276/2013).      

       P 11  |    Molecular variability in 64,XY SRY 
negaঞ ve intersex horses: preliminary results 
     G     Anaya    1    ;     M Moreno     Millán    2    ;     J     Dorado    2    ;     M     Valera    3    ; 
    P Peral     Garcia    1    ;     A     Molina    2    ;     S Demyda     Peyrás    1    
    1 IGEVET – CONICET, University of La Plata, La Plata, Argenࢼ na  ;       2 University of 
Cordoba, Cordoba, Spain  ;       3 University of Seville, Seville, Spain   

     Sex reversal syndrome is a geneঞc disorder in the horse associated 
with morphological abnormaliঞes in the reproducঞve tract and infer-
ঞlity. The most common presentaঞon is the 64,XY- SRY- negaঞve 
DSD, i.e., animals present a male chromosomal complement (64,XY) 
but they are morphologically characterized as females. These indi-
viduals always show the absence of a funcঞonal SRY (sex- determining 
region) gene located on the Y chromosome (ECAY). The only previ-
ous comprehensive study described two possibiliঞes: a massive ECAY 
deleঞon (two cases), or a 21- kb deleঞon surrounding the SRY region 
(11 cases) (Raudsepp et al. 2010). Here we present preliminary results 
of two cases evidencing a new larger deleঞon which has not been 
described earlier. Two phenotypic mares showing classic symptoms 
of sex reversal syndrome (sterility, small or hypoplasঞc ovaries and 
uterus and absence of sexual behavior or cyclicity in the breeding sea-
son) were studied. The absence of the SRY gene was determined by 
PCR. A further characterizaঞon of the SRY- surrounding region was 
performed by genome walking, using eleven newly designed primer 
pairs, covering a region of approximately 35 extra kb. Based on the 
combinaঞon of fragments amplified, it was determined that this dele-
ঞon fell into a size ranging between 38.7 and 41.9 kb and was at least 
15 kb larger than previously reported. Despite the fact that molecular 
differences with previous studies are remarkable, the reproducঞve 
morphology and behavior of the studied animals were similar. These 
results strongly suggest that the sole inacঞvaঞon of the SRY gene is 
enough to produce the disorder, but also confirm certain variability in 
the deleঞon associated to this reproducঞve disease in horses.      

       P 12  |    Eff ect of human chorionic gonadotropin 
administraঞ on on pregnancy rate in recipients 
a[ er embryo transfer in dairy ca� le 
     M     Andrlikova    ;     R     Dolezel    ;     M     Lopatarova    ;     S     Cech    
   University of Veterinary and Pharmaceuࢼ cal Sciences, Brno, Czech Republic   

     The aim of the study was to evaluate the effect of human chorionic 
gonadotropin (hCG) administraঞon a[er embryo transfer on the preg-
nancy rate in recipient heifers. Embryo collecঞons were performed 
in dairy cows or heifers a[er superovulaঞon by 8 FSH (Sঞmufol ® , 
Reprobiol SPRL, Belgium) treatments. Recipients were randomly 
divided into three groups. Heifers in the first group (n = 49) were 
treated by 2000 IU of hCG (Pregnyl ® , N.V. Organon, The Netherlands) 
intravenously and heifers in the second group (n = 46) were treated 
by 2000 IU of hCG intramuscularly immediately a[er transfer. Heifers 
in the third group (n = 125) were not treated. Pregnancy rates in 
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groups 1, 2 and 3 were 49/28 (57.14%), 46/25 (54.35%) and 125/63 
(50.40%), respecঞvely. In conclusion, the pregnancy rate tended to be 
higher in recipient heifers treated by hCG a[er transfer of embryos 
in comparison with untreated recipient heifers, however differences 
were not significant.      

       P 13  |    Could chemokines parঞ cipate in 
embryo- endometrial cross- talk at the 
ঞ me of implantaঞ on? 
     A     Andronowska    ;     A     Złotkowska    ;     K     Witek    
   Insࢼ tute of Animal Reproducࢼ on and Food Research, Polish Academy of Sciences, 
Olsztyn, Poland   

     Implantaঞon is the major process of success pregnancy and requires 
an appropriate immune response to the embryo. One of the crucial 
factors determining this process are chemokines, the small cytokines, 
mostly produced by immune cells and involved not only in inflam-
maঞon but also in chemotaxis, proliferaঞon and angiogenesis. We 
suggest that during maternal recogniঞon of pregnancy trophoblast 
cells produce chemokines which could influence the endometrium 
during preparaঞon to embryo implantaঞon. Endometria and/or 
trophoblasts were collected from mature crossbred gilts on days 10, 
12 and 14 of the estrous cycle and pregnancy. Examinaঞon of gene 
expression of CC-  and CXC- chemokines and its receptors was done 
using Real Time PCR. Data were analyzed by two- way Anova fol-
lowed by Tukey ’ s post hoc test. We found that during implantaঞon 
(days 12–14 of early pregnancy) trophoblasts expressed mRNA for 
chemokines like: CCL2, CCL4, CCL8, CCL11, CXCL8 and CXCL12 and 
chemokine receptors: CXCR4 and silent chemokine receptors: DARC 
and D6. Endometrial CCR2, CCR5 as well as CXCR3 and CXCR4 
mRNA expression strongly correspond to its ligands (p < 0.001) pro-
duced by trophoblasts. The embryo presence decreases D6 mRNA 
expression in the endometrium on day 12. During the estrous cycle 
DARC mRNA expression slightly increases with highest expression 
on day 14. There were no significant changes in gene expression of 
most studied chemokines and receptors during the estrous cycle. In 
conclusion we found that chemokines produced by trophoblast cells 
could affect endometrium via specific receptors like CCR2, CCR5 
and CXCR4 and thus parঞcipate in ঞssue remodeling necessary for 
embryo implantaঞon.      

       P 14  |    Immunohistochemical localizaঞ on of 
cocaine and amphetamine regulated transcript 
(CART) in murine eutopic and ectopic endometrium 
     O     Aniołek    1    ;     Z     Gajewski    1    ;     I     Janiuk    2    ;     J     Olkowska-Truchanowicz    2    ; 
    R     Maksym    2    ;     B     Ziarkiewicz-Wróblewska    2    ;     J     Malejczyk    2    
    1 Department of Large Animal Diseases with Clinic, Faculty of Veterinary Medicine, 
Warsaw University of Life Sciences, Warsaw, Poland  ;       2 Center of Biostructure 
Research, Medical University of Warsaw, Warsaw, Poland   

     The present study was aimed at invesঞgaঞon whether CART 
(cocaine-  and amphetamine- regulated transcript) may be expressed 
in uterine ঞssues and whether this expression may be present in 
heterotopic endometrial ঞssues in the murine model of endome-
triosis. The study was performed on 8- week- old inbred C57BL/6 
female mice. Uterine fragments were transplanted into abdominal 
wall. The idenঞficaঞon and visualizaঞon of CART was performed 
based on the EnVision method according to Herman and Elfont, 
1991. Following 2, 4 and 8 weeks of observaঞon the ectopic endo-
metrial foci were excised and processed for immunohistochemical 
examinaঞons. As control served normal eutopic uterine ঞssues. 
Tissues were fixed by immersion in 4% buffered formaldehyde, and, 
following dehydraঞon, were embedded in paraffin wax. The sec-
ঞons were cut 4 μm thick and a�ached to FLEX IHC microscope 
slides (K8020, Dako, Denmark). All of the secঞons were stained 
with Vector QS hematoxylin (H- 3404, CA, USA), mounted and 
evaluated under a light microscope. The specificity test performed 
for the CART anঞbody included: negaঞve control, where the anঞ-
bodies were replaced by normal rabbit serum (Vector Laboratories; 
Burlingame, CA, USA) at the respecঞve diluঞon. Posiঞve control 
was carried out for the specific ঞssue, as recommended by the pro-
ducer (for our research we used mice stomach). Specific anঞbodies 
showed that this pepঞde is consঞtuঞvely expressed in endometrial 
epithelial cells in normal eutopic uterus and heterotopic endometri-
oid cysts. CART is consঞtuঞvely expressed in eutopic and ectopic 
endometrium mostly in glandular and covering epithelium. The pos-
sible role of this neuropepঞde in the reproducঞon remains to be 
elucidated.      

       P 15  |    Infl uence of copulaঞ on and arঞ fi cial 
inseminaঞ on on the dynamics of vaginal cell 
populaঞ ons, pH and electrical resistance 
in the bitch 
     A     Antonov    ;     P     Georgiev    
   Department of Obstetrics, Reproducࢼ on and Reproducࢼ ve Disorders, Faculty of 
Veterinary Medicine, Trakia University, Stara Zagora, Bulgaria   

     The aim of the study was to investigate the effect of copulation 
and artificial insemination on the dynamics of vaginal cell popula-
tions, pH and electrical resistance in the bitch. Sixty- seven female 
and 27 male dogs of different breeds and ages were included in the 
experiment. The bitches were divided into three groups: Group I, 
naturally mated (females, n = 15 and males, n = 9), Group II, vagi-
nally inseminated with fresh semen (females, n = 30 and males, 
n = 18) and Group III control, no insemination (females, n = 22). 
The insemination procedures were done twice on the 1st and the 
3rd day after the ovulation, which was determined by progester-
one assays. Cytological examination, pH and electrical resistance 
of vaginal mucus were performed daily from the first day of vulvar 
bleeding until the onset of cytological diestrus. The results were 
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expressed as mean ± SD and analyzed using ANOVA for repeated 
measures. p ≤ 0.05 was considered significant. The percentage of 
keratinized epithelial cells in vaginal smears in bitches from group 
I and II was similar and increased in days after mating or insemi-
nation. The obtained values at the same days were significantly 
(p < 0.001) higher than those in group III. The pH and electrical 
resistance of vaginal mucus in inseminated bitches were lower 
(p < 0.001 and p < 0.05, respectively) in days after mating or 
insemination compared with the controls. The lowest values were 
determined in group I, followed by group II and III (p < 0.05). In 
conclusion, the mating and the artificial insemination caused an 
increase of the percentage of keratinized epithelial cells and a 
decrease of pH and electrical resistance of vaginal mucus in insem-
inated bitches.      

       P 16  |    Assessment of sperm populaঞ ons 
separated by single or double density gradient 
centrifugaঞ on in normospemic ram ejaculates 
     A     Arando    1    ;     A     Marín    1    ;     JV     Delgado    1    ;     A     Cabello    2    ;     CC     Perez    1    
    1 University of Córdoba, Córdoba, Spain  ;       2 Diputación de Córdoba, Córdoba, Spain   

     The present study compares the sperm quality differences and the 
percentage of recovered spermatozoa in different phases (high, 
medium and low) obtained after single (SLG; 80%) or double (DLG; 
45% and 90%) density gradient centrifugation in nosmosper-
mic ovine semen, prepared at different concentrations (800 and 
3000 × 10 6  spz/ml). Top (T), medium (M) and bottom (B) phases 
were isolated and motility, concentration, spermatozoa recovery 
rate, vitality, morphology and membrane functionality were evalu-
ated. When sperm samples contained 800 × 10 6  spz/ml, the sperm 
recovery rate in T phase was significantly lower (p < 0.05) than 
in M and B phases, both in SLG (23.7%, 45.4% and 30.7%) and 
in DLG (10.4%, 47.5% and 41.9%). Different sperm centrifugation 
protocols and concentrations affected the sperm recovery rate at 
different phases. In this sense, it was observed that T phase in 
SLG with 3000 × 10 6  spz/ml contained a significantly higher per-
centage of spermatozoa (53.2%) than others (SLG800 = 23.7%, 
DLG800 = 10.4%, SLG3000 = 27.4%; p < 0.05), while the 
sperm recovery in M phase was lower (25.2%) than the others 
(SLG800 = 45.4%, DLG800 = 47.5%, SLG3000 = 31.5%; p < 0.05). 
This observation suggests that SLG does not allow the adequate 
separation of sperm populations when samples are highly con-
centrated; in this case, DLG is recommended. As expected, total 
motility was higher in lower layers, although significant differ-
ences were only detected when DLG was realized in sperm sam-
ples containing less sperm concentration (800 × 10 6  spz/ml). No 
significant differences were found for other studied parameters. 
Results support that the use of density gradient centrifugation 
does not offer advantages when is used in normospermic samples 
of ram sperm.      

       P 17  |    Cholesterol imaging in living bovine 
oocytes treated with cholesterol- loaded 
ciclodextrin and its eff ect on development 
competence a[ er vitrifi caঞ on 
     N     Arcarons    ;     R     Morató    ;     M     Vendrell    ;     M     López-Béjar    ;     T     Mogas    
   Faculty of Veterinary Medicine, Autonomous University of Barcelona, Cerdanyola 
Del Valles, Spain   

     The present study aimed to evaluate whether cholesterol- loaded 
methyl- β- cyclodextrin (CLC) could be incorporated into the bovine 
oocyte plasma membrane in order to increase its tolerance to a vitri-
ficaঞon procedure. In a first experiment, an in vivo ঞme- lapse imag-
ing (0–60 min) by confocal microscopy was conducted to follow the 
internalizaঞon of 2 mg/ml of CLC into the oocytes. Then, the effect of 
a pre- treatment with 2 mg/ml of CLC for 30 min before vitrificaঞon 
of immature (GV) and in vitro matured (MII) oocytes on their develop-
mental competence was evaluated. Staঞsঞcal analysis was performed 
through an ANOVA (p < 0.05). Oocytes exposed to 2 mg/ml of CLC 
showed a clear immunofluorescence in the plasma membrane a[er 
30 min. Vitrified/warmed oocytes displayed lower cleavage and blas-
tocyst rates than non- vitrified oocytes. No significant differences in 
terms of survival, cleavage or blastocyst rates were observed between 
vitrified groups, regardless of CLC treatment or the meioঞc stage (VG 
vs. MII). In conclusion, in vivo ঞme- lapse analyses using fluorescent 
cholesterol allowed idenঞfying the exact ঞme at which the probe is 
mainly located at the plasma membrane. However, this treatment 
prior to a vitrificaঞon- warming procedure of immature or in vitro 
matured bovine oocytes didn ’ t improve their developmental compe-
tence. (This study was supported by the Spanish Ministry of Science 
and Innovaঞon (Project AGL2013–46769).)      

       P 18  |    Comparisons of spermatologic- andrologic 
parameters and testosterone- phospholipase A2 
levels during breeding and non- breeding seasons 
in Abasian goats 
     U     Ari    1    ;     R     Kulaksiz    1    ;     M     Kuru    2    ;     S     Yildiz    1    ;     NC     Lehimcioglu    1    ; 
    E     Atakisi    3    ;     Y     Ozturkler    1    
    1 Department of Reproducࢼ on  ;       2 Department of Gynecology  ;       3 Department of 
Biochemistry, University of KaW as, Kars, Turkey   

     The aim of current study was to invesঞgate and compare effect of 
breeding (BS) and non- breeding (NBS) season on naঞve spermato-
logic parameters and post- thaw sperm quality in Abasian goats. Also, 
andrologic parameters (AP), testosterone (T, ng/ml) and phospholipase 
A2 (PA2, mmol/min/ml) were determined in BS and NBS. Ejaculates 
(n = 105) from six Abasian bucks were collected weekly with arঞficial 
vagina during October- January (BS) and April- July (NBS), and AP was 
determined monthly. Serum (for T) and seminal plasma (for PA2) were 
collected monthly and stored. Results are mean ± SEM of BS vs. NBS 
values, respecঞvely. Ejaculate volume (1.22 ± 0.05 vs. 0.89 ± 0.07 ml), 
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naঞve sperm moঞlity (80.6 ± 1.0 vs. 71.5 ± 2.0%) and post- thaw sperm 
moঞlity (25.9 ± 2.6 vs. 14.7 ± 3.7%) were significantly higher in BS 
(p < 0.001). Sperm count per ml (2.7 ± 0.1 vs. 3.7 ± 0.2 × 10 9  cells/ml) 
was significantly lower during BS (p < 0.01). T did not show any signifi-
cant change between BS and NBS (14.81 ± 1.26 vs. 13.52 ± 4.51 ng/
ml). AP (tesঞcular volume, 333 vs. 299 ml; scrotal circumference, 26.1 
vs. 23.3 cm; mean height, 10.8 vs. 9.5 cm, and width, 6.3 vs. 5.6 cm, of 
tesঞs) was higher in BS (p < 0.01). Individual PA2 levels were lower for 
goat with good post- thawing results during BS (38.01 vs. 97.64 mmol/
min/ml, p < 0.01). In conclusion, Abasian goat semen must be col-
lected during BS if cryopreserved. PA2 acঞvity may be important fac-
tor affecঞng success of cryopreservaঞon during BS. Moreover, naঞve 
semen from Abasian bucks may be used for arঞficial inseminaঞon 
during NBS if used without semen cryopreservaঞon. (Supported by 
TUBITAK (112O193))      

       P 19  |    Eff ect of melatonin on developmental 
competence of bovine oocytes subjected 
to heat shock 
     IJ     Ascari    1    ;     NG     Alves    1    ;     LS       de Almeida Camargo    2    ;     J     Jasmin    2    ; 
    JF     Souza    2    ;     G     Torres    2    ;     R     Dias    2    ;     FB     Junqueira    1    ;     KL     Silva    1    ; 
    FA       de Paiva Paula    1    ;       DR Silva    1    
    1 Department of Animal Science, Federal University of Lavras, Lavras, Brazil  ;  
     2 Brazilian Agricultural Research Corporaࢼ on – Embrapa Dairy Ca� le, Juiz de Fora, 
Brazil   

      The aim of this study was to evaluate the effects of melatonin 
added to IVM medium on developmental competence of bovine 
oocytes subjected to heat shock (HS). Immature oocytes aspi-
rated from ovaries obtained from slaughterhouse were selected 
and randomly allocated in factorial experiment design 3 × 2. Three 
concentraঞons of melatonin (0 M, 10–6 M and 10–4 M) added 
to the IVM medium and two incubaঞon condiঞons (convenঞonal 
(CON): 24 h at 38.5°C and 5% CO 2 ; or HS: 12 h at 41°C followed 
by 12 h at 38.5°C and 5% CO 2 ) were tested. A[er IVF, the pre-
sumpঞve zygotes were cultured in CR2aa medium for 8 days. Six 
replicates were performed with a total of 1157 oocytes. Data 
were analyzed by generalized linear mixed models considering the 
Binomial distribuঞon using the Proc Genmod (SAS). We consid-
ered the effects of melatonin concentraঞon, incubaঞon condiঞon, 
replicate and interacঞon between melatonin and incubaঞon con-
diঞon. Values are shown as lsmean ± SEM. There was no interac-
ঞon (p > 0.05) between melatonin concentraঞon and incubaঞon 
condiঞons. Addiঞon of melatonin (68.7 ± 4.3%; 73.2 ± 5.3% and 
68.8 ± 3.5% with 0 M, 10–6 M and 10–4 M, respecঞvely) and the 
HS (CON = 71.9 ± 3.5%; HS = 68.5 ± 3.6%) did not affect (p > 0.05) 
the cleavage rate. The blastocysts rate on day 7 (23.7 ± 3.1%; 
26.8 ± 4.4% and 25.4 ± 2.4%) and day 8 (24.6 ± 3.3%; 27.0 ± 4.1% 
and 24.5 ± 2.6%) was not affected (p > 0.05) by melatonin with 0 M, 
10–6 M and 10–4 M, respecঞvely; however, was reduced (p < 0.01) 
by HS on day 7 (CON = 28.2 ± 2.9%; HS = 22.4 ± 2.4%) and on day 
8 (CON = 29.7 ± 2.9%; HS = 20.9 ± 2.1%). It was concluded that 

melatonin supplementaঞon did not improve the developmental 
competence of bovine oocytes subjected to heat shock.   
  Acknowledgment :    Fapemig, CNPq and Embrapa.       

       P 20  |    Oxidaঞ ve stress levels during the early 
period of pregnancy in dairy ca� le 
     A     Ayad    1    ;     P     Yuvaraju    2    ;     S     Beegam    2    ;     A     Nemmar    2    
    1 University of Bejaia, Bejaia, Algeria  ;       2 College of Medicine and Health Sciences, 
United Arab Emirates University, Al- Ain, United Arab Emirates   

     This study aimed at assessing the levels of markers of oxidaঞve stress 
during the early period of pregnancy in dairy ca�le. Blood samples were 
collected from coccygeal vessels containing EDTA in pregnant females 
between 25 and 50 days a[er arঞficial inseminaঞon (AI) (n = 54). For the 
control group, samples were randomly collected during a stabling period 
and in the absence of males (n = 45). Plasma was obtained by centrifuga-
ঞon (1,500×g for 15 min) immediately a[er collecঞon and was stored at 
−20°C unঞl assayed. Measurement of superoxide dismutase (SOD) was 
carried out in pregnant and non- pregnant females using spectrophoto-
metric method with a commercially available kit. NADPH- dependent 
membrane lipid peroxidaঞon (LPO) was measured as thiobarbituric acid 
reacঞve substance using malonedialdehyde as standard. Measurement 
of reduced glutathione (GSH) concentraঞons was carried out according 
to the method described by a commercially available kit. The acঞvity 
of the anঞoxidant SOD was decreased in pregnant females from days 
25 to 50 a[er AI (6.79 ± 0.2 U/ml) compared with non- pregnant ones 
(7.51 ± 0.33 U/ml). However, this decrease failed to reach a staঞsঞcal 
significant level (p = 0.06). Regarding the levels of LPO and GSH, the 
values obtained in pregnant (114.81 ± 5.97 μ M  and 6.41 ± 0.71 μmol/
min/ml, respecঞvely) and in non- pregnant females (125.48 ± 11.92 μ M  
and 6.98 ± 0.88 μmol/min/ml, respecঞvely) did not show staঞsঞcal dif-
ferences (p = 0.40). In conclusion, our preliminary results show that the 
markers of oxidaঞve stress assessed did not show major differences 
between pregnant and non- pregnant dairy ca�le in the early period of 
pregnancy. Addiঞonal studies are required to evaluate the levels of oxi-
daঞve stress at later period of gestaঞon.      

       P 21  |    Establishment of semen bank of wild 
Ovis species and their hybrids with domesঞ c 
sheep 
     V     Bagirov    ;     B     Iolchiev    ;     M     Zhilinskij    ;     P     Klenovitskij    ;     N     Zinovieva    
   L.K. Ernst Insࢼ tute of Animal Husbandry, Podolsk district, Moscow region, Russia   

     The aim was to develop a protocol and freezing media for cryoconser-
vaঞon of epididymal sperm from wild representaঞves of Ovis genus: 
mouflon (MF), argali (AR) and snow seep (SN), and ejaculated semen 
collected from their hybrids with domesঞc sheep. The semen from wild 
sheep was derived postmortem, while electoejaculaঞon was used with 
their F1 hybrids. A modified Tris- based egg- yolk medium (15% egg 
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yolk, 4% glycerol) was used for cryoconservaঞon. Sperm quality was 
evaluated before and a[er freezing. Sperm DNA integrity was checked 
by acridine orange test (AOT), with DNA fragmentaঞon index (DFI) cal-
culated as the percent of spermatozoa containing damaged DNA. Five 
measurements were performed for each semen sample. The moঞlity in 
fresh- derived diluted epididymal semen of MF, AR and SN males was 
89.4 ± 3.8, 90.2 ± 4.2 and 88.7 ± 8.3%, respecঞvely, and decreased in 
frozen- thawed semen to 51.4 ± 6.2, 52.6 ± 7.2 and 41.5 ± 8.3%. SN 
showed the highest DFI: 20.4 ± 5.8% comparing to 16.3 ± 3.5 (MF) 
and 12.4 ± 3.2% (AR). The viability of cryopreserved semen of all stud-
ied wild Ovis species was confirmed by producঞon of live hybrid off-
spring a[er intra- oviduct inseminaঞon of domesঞc (Romanov) sheep 
with low doses of frozen- thawed semen. All produced F1 hybrids 
had a normal growing capacity and were ferঞle. The sperm moঞlity 
in fresh ejaculated semen was 91.4 ± 4.0, 92.7 ± 4.0 and 90.5 ± 3.0% 
in MF, AR and SN hybrid males, respecঞvely, and in frozen- thawed 
semen was 47.9 ± 8.1, 52.3 ± 8.4, and 43.2 ± 5.4%. The values of DFI 
were 14.6 ± 3.2, 9.4 ± 3.6 and 12.7 ± 4.2%, respecঞvely. The viability 
of collected semen was proved by producঞon of F2 hybrid animals. 
(Supported by the RSF within project No. 14- 36- 00039)      

       P 22  |    Uterine contracঞ lity a[ er twin calvings 
in dairy cows 
     ACs     Bajcsy    1,2,3    ;     L     Zámbó    2,3    ;     G     Kürtös    2,3    ;     J     Tibold    4    ;     I     Mádl    4    ; 
    O     Szenci    2,3    
    1 Clinic for Ca� le, University of Veterinary Medicine Hannover Foundaࢼ on, 
Hannover, Germany  ;       2 Department and Clinic of Animal Producࢼ on, Faculty of 
Veterinary Science, Szent István University, Üllő, Hungary  ;       3 Large Animal Clinic 
Research Group, Hungarian Scienࢼ fi c Academy, Szent István Univesity, Üllő, 
Hungary  ;       4 Agroprodukt Ltd. Pápa, Zsigaháza, Hungary   

     Possible negaঞve effects of twinning on uterine involuঞon due 
to different contracঞlity pa�erns in dairy ca�le are hypothesized. 
Therefore, intrauterine pressure (IUP) changes were quanঞfied in 
early postpartum (pp) dairy cows a[er twinning. Puerperal IUP of 16 
twinning cows were measured using an open ঞp catheter technique, 
which had been applied 14–17 h pp. Iniঞal 4- h recordings were fol-
lowed by three 1- h recordings in 12- h intervals. Six from these animals 
had RFM in both horns, 5 only in 1 horn, whereas 5 delivered both 
placentas. As control, 22 cows a[er singleton calvings were used, 7 
of which had RFM. Contracঞon frequency (FREQ), amplitude (AMP), 
duraঞon (DUR), mean and total area under the curve (AUC, TAUC) 
were compared using T tests. Contracঞlity did not differ a[er twin vs. 
singleton parturiঞons. Uteri with RFM were more contracঞle. A[er 
twinning this difference was more evident for FREQ, a[er singleton 
calving AMP and AUC were increased, and in both groups TAUC was 
increased. No differences were found between the two uterine horns 
in the twinning cows, independent of RFM. All IUP parameters had 
a ঞme- related significant decline (p < 0.001 to p < 0.05). As a con-
clusion, IUP of puerperal cows were not significantly different a[er 
twin vs. single pregnancies. However, RFM had a posiঞve influence 
on uterine contracঞlity both a[er twinning and singleton parturiঞons.      

       P 23  |    Aberrant imprinted gene expression in 
postnatal mice exposed to 5AzaC but not TSA 
during post implantaঞ on stages 
     S     Baqir    ;     H Al     Azri    
   Department of Pathology, Sultan Qaboos University Hospital, Muscat, Oman   

     A number of studies have shown that exposure to drugs that induce 
DNA demethylaঞon (5AzaC) and histone hyperacetylaঞon (TSA) alter 
the expression of imprinted genes at later stages, li�le is known about 
the ability of treated fetuses to carryover imprinঞng reprograming 
to postnatal stage. The objecঞve of this study was to evaluate last-
ing effects of treaঞng post- implantaঞon fetuses with either TSA 
or 5AzaC on the development outcome and imprinঞng pa�erns in 
postnatal mouse pups. Pregnant females were injected en utero with 
TSA or 5AzaC. Pups (D1) were weighed, dissected into liver for his-
tological examinaঞon and external ঞssue was used for qRT- PCR. Our 
results show that while the pups from the TSA treated fetuses were 
overweight by 21%, pups from the 5AzaC treated fetuses were 16% 
underweight. Notably, external morphological abnormaliঞes were 
not visible at birth in all groups. Internally however, histopathological 
examinaঞon of liver ঞssues revealed abundance of inflammatory cells 
and a slight decrease in glycogen levels in pups from the TSA treated 
fetuses. Whereas pups from the 5AzaC treated fetuses displayed more 
pronounced abnormaliঞes such as hepatocytes degeneraঞon, pyk-
noঞc nuclei and a substanঞal decrease in glycogen levels. Moreover, 
while pups from the TSA treated fetuses displayed upregulaঞon of 
imprinted genes Igf2 and p57 (1.6, 1.5 fold respecঞvely), pups from 
the 5AzaC treated fetuses exhibited an aberrant over/under expres-
sion of imprinted p57, H19, Igf2r, Igf2, Mash2, Ipl genes (1.2, 2.3, 0.2, 
0.4, 1.6, 0.2 fold, respecঞvely). Together, these results indicate that, 
in contrast to DNA methylaঞon, epigeneঞc alteraঞons created by his-
tone hyperacetylaঞon during post- implantaঞon are somehow reset at 
postnatal developmental stages.      

       P 24  |    Expression of glutathione peroxidase- 5 
in the boar genital tract 
     I     Barranco    1    ;     C     Perez-Paঞ ño    1    ;     A     Vicente-Carrillo    2    ; 
    M     Alvarez-Rodriguez    2    ;     EA     Marঞ nez    1    ;     J     Roca    1    ; 
    H     Rodriguez-Marঞ nez    2    
    1 Department of Medicine and Animal Surgery, University of Murcia, Murcia, 
Spain  ;       2 Department of Clinical and Experimental Medicine, Linköping University, 
Linköping, Sweden   

     Glutathione peroxidase- 5 (GPX5) is an H 2 O 2 - scavenging enzyme 
idenঞfied so far exclusively in the epididymis of mammals. This study 
evaluates whether GPX5 is also expressed in other organs of the male 
reproducঞve tract, using boar as animal model. Tissue samples from 
the tesঞs, epididymis and accessory sex glands of 6 healthy and fer-
ঞle boars were fixed in buffered formaldehyde, embedded in paraffin 
blocks, sliced and mounted on slides. GPX5 was immunohistochemi-
cally localized using a rabbit primary polyclonal anঞbody (ab190733, 
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Abcam, Cambridge, UK). GPX5 was expressed throughout of boar 
genital tract. In the tesঞs, it was expressed in the intersঞঞum (blood 
vessels and Leydig cells) and the seminiferous tubules (Sertoli cell and 
elongated spermaঞds). In the epididymis, it was expressed in the lin-
ing epithelium and luminal spermatozoa. GPX5 was also expressed in 
the prostate (intracytoplasmic and nuclear localizaঞon in glandular and 
duct epithelia), seminal vesicles (intracytoplasmic localizaঞon) and bul-
bourethral glands (epithelial membranes). There were no differences 
in staining neither distribuঞon nor subjecঞve intensity among boars. In 
conclusion, GPX5 is widely expressed in the boar reproducঞve tract; 
including tesঞs, epididymis and accessory sex glands. (Supported by 
MINECO & FEDER founds (AGL2012- 39903), Madrid, and Seneca 
foundaঞon (19892/GERM/15), Murcia, Spain; FORSS and The 
Swedish Research Councils VR and FORMAS, Stockholm, Sweden.)      

       P 25  |    Comparaঞ ve study of the tesঞ cular 
capsule of the Rothschild ’ s giraff e ( Giraff a 
camelopardalis  ssp.  rothschildi ) and the 
Philippine mouse- deer ( Tragulus nigricans ) 
     K     Barszcz    1    ;     J     Klećkowska-Nawrot    2    ; 
    K     Goździewska-Harłajczuk    2    ;     M     Kupczyńska    1    ;     W     Paszta    3    ; 
    K     Zagórski    3    ;     M     Piasecki    3    
    1 Warsaw University of Life Sciences, Warsaw, Poland  ;       2 University of Environmental 
and Life Sciences, Wrocław, Poland  ;       3 Wroclaw Zoological Garden, Wrocław, Poland   

     The available literature provides does not provide an enঞre descrip-
ঞon of the tesঞcular capsule of the Rothschild ’ s giraffe and the 
Philippine mouse- deer. The research material came from Warsaw 
Zoological Garden (one adult Rothschild ’ s giraffe) and from Wroclaw 
Zoological Garden (two adult Philippine mouse- deers). The samples 
were collected a[er the natural death of the animals. Histological, 
histometrical and histochemical examinaঞons were carried out. The 
tesঞs of Rothschild ’ s giraffe and Philippine mouse- deer were covered 
by a dense fiber capsule (tunica albuginea). Tesঞcular capsule was 
formed by collagen fibers and numerous blood vessels. In the giraffe 
it forms a layer immediately adjacent to the marginal (outer) layer of 
the seminiferous tubules, while in mouse- deer the vascular layer was 
located in the medial part of tunica albuginea. Numerous intracapsu-
lar sebaceous glands were observed in the mouse- deer, while in the 
giraffe numerous clusters of adipocytes were present. Thickness of 
the tesঞcular capsule in the giraffe was 1355.19–2407.08 μm, while in 
the mouse- deer was 1067.47–1492.5 μm. The connecঞve ঞssue from 
capsule penetrated deep into tesঞcular stroma, and formed septa, 
which divided tesঞs into lobes. Lobes were evident in the giraffe tesঞs 
(thickness approximately 1307.28–1554.07 μm), while in the mouse- 
deer were poorly marked (thickness approximately 81.52–93.14 μm). 
The results of this preliminary study showed significant differences in 
the microstructure of the tesঞcular capsule between these two exam-
ined species of wild ruminants. These iniঞal observaঞons are complet-
ing material to the informaঞon in the reproducঞve male system and 
can be applied to other species, including endangered ones.      

       P 26  |    Micro- CT imaging of chick lungs one day 
before hatching 
     B     Bartyzel    1    ;     S     Paśko    2    ;     F     Pankowski    1    ;     E     Czerniawska-
Piątkowska    3    ;     D     Murawska    4    ;     J     Bonecka    1    ;     J     Gruszczyńska    1    ; 
    P     Koczoń    1    
    1 Warsaw University of Life Sciences -  SGGW, Warsaw, Poland  ;       2 Warsaw University 
of Technology, Warsaw, Poland  ;       3 West Pomeranian University of Technology, 
Szczecin, Poland  ;       4 University of Warmia and Mazury, Olsztyn, Poland   

     Using the lungs to breathe starts in chicks for many hours before they 
hatch while sঞll in the egg. It uses air collected in the air cell. An increas-
ing amount of carbon dioxide in the air cell induces the chick to start 
the shell destrucঞon from the inside and to go out. Disorders in lung 
development may be a reason for abnormaliঞes in the hatching process. 
Chicks from excessively large or small eggs are characterized by poor 
hatchability. Data have been collected using micro- CT 1 day before 
planned hatching, and subsequently, 3D reconstrucঞon was done. Areas 
with a density corresponding to the air density have been visualized in 
the thoracic cavity, and subsequently analyzed using an adequate algo-
rithm, allowing its accurate reconstrucঞon and use for further measure-
ments. Micro- CT is an excellent tool for imaging the internal structures 
of the egg without compromising its integrity. It enables diagnosঞcs of 
the respiratory system, among others, including the assessment of the 
degree of lung aeraঞon in relaঞon to the egg size. This informaঞon may 
be helpful in efforts to improve hatchability of the flock and for evalua-
ঞon of the chicks’ growth rate a[er hatching, its general condiঞon and 
the assessment of pathological processes in the lungs or the whole egg.      

       P 27  |    Study of two local ca� le breeds for 
occurrence of DUMPS mutaঞ on 
     I     Beishova    1    ;     V     Terletskiy    2    ;     G     Chuschebaeva    1    ;     Y     Ussenbekov    3    
    1 Kostanay State University, Kostanai, Kazakhstan  ;       2 All- Russia Research and 
Development Insࢼ tute of Farm Animal Geneࢼ cs and Breeding, St. Petersburg, 
Russia  ;       3 Kazakh Naࢼ onal Agrarian University, Almaty, Kazakhstan   

     The aim of the work is to study the role of a point mutaঞon of the gene 
DUMPS in the eঞology of fetal mortality in cows. Deficiency of the 
enzyme uridinmonophosphate synthase is detected in the red blood 
cells of animals. DUMPS defect manifests itself in a recessive form. 
When heterozygous DUMPS cows are inseminated with sperm of a 
heterozygous bull, 25% of the embryos die in the early stages of devel-
opment. So first of all control of siring bulls should be carried out. For 
the study, two groups of 300 animals each were selected. These were 
representaঞves of the Kazakh White- Headed and Auliekol breeds from 
farms “Zholdas”, “Zhanabek” located in the Kostanai region. DNA was 
isolated from blood spots using a kit for automaঞc isolaঞon of nucleic 
acids «iPrep  ™  ChargeSwitch ®  Forensic and Buccal Cell Kits» manufac-
tured by the «Life Technologies», USA. The reacঞon mix consisted of 
the following components: DNA Polymerase, 1.5 mM MgCl 2 , mixture of 
dNTP, 10x Taq Buffer, primers, the DNA sample and deionized water. 
The PCR product was subjected to digesঞon with the enzyme Ava I, 
which allowed the detecঞon of CT nucleoঞde subsঞtuঞon in codon 405 
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of exon 5 of the gene UMP. The resulঞng PCR product was 108 bp in 
length, which had two restricঞon sites. In healthy animals, 3 fragments 
were observed having a length of 19, 36 and 53 bp. According to the 
data obtained, no posiঞve results were found, which allows us to sug-
gest that Kazakhstan ’ s domesঞc breeds have a high chance to be free of 
the menঞoned mutaঞon. It remains however necessary to test all sires 
imported for improving the quality of local ca�le in order to prevent 
occurrence and spread of harmful recessive mutaঞons in the populaঞon.      

       P 28  |    The eff ect of natural or induced calving 
in full term beef heifers on maternal immune 
funcঞ on, reproducঞ ve health and colostrum 
IgG concentraঞ ons 
     M     Beltman    1    ;     M     Savic    1    ;     D     Kenny    2    
    1 UCD School of Veterinary Medicine, University College Dublin, Dublin, Ireland  ;       2 Animal 
and Grassland Research and Innovaࢼ on Centre, Teagasc, Dunsany, County Meath, Ireland   

     The aim was to determine the effect of natural or induced calving of 
full term beef heifers on immune status and subsequent reproducঞve 
health and colostrum IgG concentraঞon. At day 285 of gestaঞon, 55 
crossbred recipient beef heifers were assigned to one of three groups: 
(i) control (CON, n = 19); (ii) inducঞon with corঞcosteroid (CORT, n = 20) 
and (iii) inducঞon with corঞcosteroid plus prostaglandin (CORT+PG, 
n = 16). Vaginal mucus was collected on day 21 (D21) and 42 (D42) 
post calving (D0) and an uterine cytology sample was obtained on D21. 
Blood samples were collected 2 weeks before parturiঞon (D- 14), 1 day 
a[er parturiঞon (D1) and 2 weeks a[er parturiঞon (D14) and analyzed 
for corঞsol and calcium (Ca) concentraঞons. Calf weight on D0 was 
recorded and a colostrum sample was taken for subsequent IgG con-
centraঞon analysis. Data were analyzed using Spearman correlaঞon and 
stepwise backwards linear regression using SPSS for Windows. There 
was a strong relaঞonship (R2 = 0.86) correlaঞon between plasma Ca 
concentraঞon on D14 and mucus score and cytology score on D21. On 
D1 the control group had higher corঞsol concentraঞons (p < 0.04) com-
pared with both treatment groups. Colostrum IgG concentraঞon at calv-
ing was lower (p < 0.05) for CON compared with either of the induced 
groups. Treatment group and Ca concentraঞons on D- 14 were strong 
predictors of IgG concentraঞon. Calf weight at birth was not different 
between groups correlated to mucus score, uterine involuঞon and cytol-
ogy on D21. In conclusion: Inducঞon of parturiঞon had a posiঞve effect 
on colostral IgG concentraঞons. Calcium concentraঞons on both D1 and 
D14 post calving are associated with subsequent reproducঞve health.      

       P 29  |    Detecঞ on of VEGF in the tesঞ cular 
intersঞ ঞ um of  Mesocricetus auratus  during 
tesঞ cular regression a[ er to a short photoperiod 
     E     Beltrán-Frutos    ;     V     Seco-Rovira    ;     J     Marঠ nez-Hernández    ; 
    C     Ferrer    ;     M     Canteras    ;     LM     Pastor    
   Department of Cell Biology and Histology, School of Medicine, Biomedical Research 
Insࢼ tute of Murcia (IMIB- Arrixaca), Regional Campus of Internaࢼ onal Excellence, 
Campus Mare Nostrum, University of Murcia, Murcia, Spain   

     The Syrian hamster is a good model for studying reproducঞve con-
trol. When subjected to a short photoperiod, hamster testes regresses 
and shows pronounced morphological, histological and physiologi-
cal changes. VEGF (Vascular Endothelial Growth Factor) is a protein 
involved in the maintenance of spermatogenesis, the regulaঞon of 
endothelial growth, the inducঞon of angiogenesis. The aim of this 
work was to perform a morphological and semiquanঞtaঞve study of 
VEGF expression in the tesঞcular intersঞঞum during tesঞcular regres-
sion. For this, a total of 16 Syrian hamsters were divided into four 
groups: Control (C), Middle Regression (MR), Strong Regression (SR) 
and Total Regression (TR). The presence of VEGF was detected by 
immunohistochemistry in Leydig cells and the endothelium of vessels 
in all groups. The proporঞon of Leydig cells and capillaries posiঞves 
for VEGF was determined. The rate of VEGF posiঞve Leydig cells 
showed no significant difference during regression. The proporঞon of 
VEGF posiঞve capillaries was significantly higher in SR and TR groups 
than in C and MR. In conclusion: (a) the decrease in Leydig cell func-
ঞon during regression before complete involuঞon does not seem to 
be accompanied by a decrease in VEGF expression; (b) the increased 
expression of VEGF in the tesঞcular microvasculature of regressed 
animals may reflect the beginning of a process of angiogenesis. The 
formaঞon of new vessels would conঞnue during recrudescence, unঞl 
the full restoraঞon of the microvasculature and its funcঞon. (Funded 
by GERM 19892/15 from Fundación Seneca CARM)      

       P 30  |    The benefi ts of natural and lyophilized 
egg yolk plasma for freezing canine sperm 
     R     Bélala    1    ;     A     Marঞ not    1    ;     L     Amirat-Briand    1    ;     S     Desherces    2    ;    
 S     Michaud    1    ;     R     Kaidi    3    ;     D     Tainturier    1    ;     D     Bencharif    1    
    1 ONIRIS, Nantes, France  ;       2 BIO CHROM, Vindelle, France  ;       3 Université de Blida, 
Blida, Algeria   

     Low density lipoproteins (LDL) consঞtute the sperm cryoprotecঞve 
fracঞon of egg yolk. Six percent LDL- based extender was shown to be 
effecঞve in freezing dog semen. Egg Yolk Plasma (EYP) is the soluble 
fracঞon easily obtained by simple diluঞon and centrifugaঞon of the 
whole EY. It is composed of LDL (15%) and globular glycoproteins (85%) 
and has proved to be efficient in sperm cryopreservaঞon. Unlike LDL, 
EYP can be industrially produced, easily sterilized and incorporated into 
ready to use extenders. Lyophilizaton of EYP has never been a�empted 
yet. Therefore, the present work aims to determine the possible benefits 
of three concentraঞons of both natural and lyophilized egg yolk plasma 
in subsঞtuঞon to LDL for freezing canine sperm. Twenty ejaculates col-
lected from 6 Beagle dogs were frozen with extenders composed of 6% 
LDL, 20%, 40%, 60% natural plasma (NEYP) and 20%, 40%, 60% lyophi-
lized plasma (LEYP). Moঞlity parameters were assessed before and a[er 
freezing by Hamilton Thorne analyzer (HTM- IVOS, 14.0). A linear model 
with mixed effects was applied using R ®  so[ware. Forty percent of EYP 
appeared to be the opঞmal concentraঞon for both natural and lyophi-
lized egg yolk plasma with no significant difference (p > 0.05) when 
compare to the reference extender (6% LDL). In conclusion, moঞlity 
characterisঞcs of dog semen could be successfully cryopreserved in 
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both natural and lyophilized 40% EYP- based extender as effecঞvely 
as in the reference extender (6% LDL). Lyophilized EYP seems to be a 
viable alternaঞve to LDL in freezing extenders for dog semen.      

       P 31  |    Reduced glutathione prevents the 
observed increases in intracellular levels of both 
free cysteine radicals and overall reacঞ ve oxygen 
species in boar sperm subjected to “in vitro” 
capacitaঞ on 
     R     Betarelli    1    ;     MM Rivera del     Alamo    2    ;     T     Rigau    2    ;     M     Rocco    3    ; 
    MG     Zangeronimo    1    ;     JE     Rodríguez-Gil    2    
    1 Federal University of Lavras, Lavras, Brazil  ;       2 Autonomous University of Barcelona, 
Bellaterra, Spain  ;       3 University of Molise, Campobasso, Italy   

     A study was carried to test the effects of reduced glutathione (GSH) on 
the changes in free cysteine radicals (FCR) and reacঞve oxygen species 
(ROS) levels in boar sperm during the “in vitro” capacitaঞon (IVC). Four 
samples for each experiment (n = 6) were analyzed. Incubaঞon for 4 h 
at 38.5°C of sperm in an IVC acঞvaঞon medium (CM) induced a signifi-
cant (p < 0.05) increase in the intracellular levels of FCR in both head 
(from 3.0 nmol/μg protein ± 0.3 nmol/μg protein at 0 h to 17.4 nmol/
μg protein ± 1.7 a[er 4 h of incubaঞon) and tail sperm extracts (from 
3.4 nmol/μg protein ± 0.4 nmol/μg protein at 0 h to 8.4 nmol/μg pro-
tein ± 1.0 nmol/μg protein a[er 4 h of incubaঞon). Similarly, a significant 
(p < 0.05) increase was seen in the rate of sperm with high intracellu-
lar levels of both peroxides (from 2.4% ± 0.7% at 0 h to 18.6% ± 2.0% 
a[er 4 h of incubaঞon) and superoxides (from 11.6% ± 1.7% at 0 h to 
17.5% ± 1.9% a[er 4 h of incubaঞon). These increases were concomi-
tant with capacitaঞon- like changes of parameters like sperm moঞlity, 
membrane fluidity, mitochondrial membrane potenঞal and P32 pro-
tein tyrosine phosphorylaঞon levels. The addiঞon of GSH at the CM 
prevented the majority of these changes in a dose dependent manner, 
reaching a maximal effect at concentraঞons of 5 mM. Our results seem 
to indicate that boar sperm IVC is related with a significant increase of 
both overall disrupted disulfide bonds and intracellular ROS levels which 
can be prevented by the addiঞon of GSH to the medium. These phe-
nomena could play a role in the achievement of the capacitaঞon status.      

       P 32  |    Messenger RNA expression and DNA 
binding acঞ vity of peroxisome proliferator- 
acঞ vated receptors β/δ and γ in periimplantaঞ on 
porcine conceptuses 
     A     Blitek    ;     M     Szymanska    
   Insࢼ tute of Animal Reproducࢼ on and Food Research, Polish Academy Sciences, 
Olsztyn, Poland   

     The present studies aimed to analyze (1) mRNA expression and 
DNA binding acঞvity of peroxisome proliferator- acঞvated receptor 
(PPAR) β/δ and γ isoforms in periimplantaঞon porcine conceptuses 

and (2) the correlaঞon between the expression of PPARs and genes 
important for conceptus development: aromatase, prostaglandin 
endoperoxide synthase (PTGS2), glucose transporter 1 (SLCA1) and 
interleukin 1β. Conceptuses were collected from 35 pregnant gilts 
and classified based on the size and morphology to the following 
days/groups: 10–11 (spherical), 11–12 (filamentous), 13–14 and 
15–16 (elongated). Total RNA was isolated and used for Real- ঞme 
PCR analysis. DNA binding acঞvity was determined in ঞssue nuclear 
extracts using ELISA. One- way ANOVA followed by Bonferroni ’ s 
post- hoc test was conducted for data analyses. Correlaঞon was 
assessed using Pearson test. A considerable increase in PPARβ/δ 
and γ mRNA expression was detected between days 10–11 spheri-
cal and days 11–12 filamentous conceptuses (p < 0.01). On days 
13–16, mRNA levels of both isoforms decreased (p < 0.05) but for 
PPARγ were sঞll greater than on days 10–11 (p < 0.001). DNA bind-
ing acঞvity of PPARβ/δ and γ was higher in conceptuses from days 
11–12 than from days 13–16 (p < 0.05). PPARβ/δ expression showed 
strong posiঞve correlaঞon with SLCA1 and PTGS2 mRNA expression 
(p < 0.001). In summary, porcine conceptuses from periimplantaঞon 
period express PPARβ/δ and γ isoforms, which may be involved in 
conceptus transformaঞon before implantaঞon. (Supported by NSC 
grant 2013/11/B/NZ9/00806)      

       P 33  |    Prevalence and eff ect of subclinical 
endometriঞ s on the pregnancy outcome of 
nulliparous dairy heifers 
     O Bogado     Pascoম  ni    1    ;     M     Hostens    1    ;     P     Dini    1    ;     M Van     Eetvelde    1    ; 
    P     Vercauteren    2    ;     G     Opsomer    1    
    1 Gent University, Merelbeke, Belgium  ;       2 CRV Holding BV, Oosterzele, Belgium   

     Objecঞves of this study were to assess the prevalence of subclinical 
endometriঞs (SCE) and its effect on the pregnancy outcome in nullipa-
rous dairy heifers. A total of 496 endometrial cytology samples were 
taken during arঞficial inseminaঞon (AI) from 339 Holstein- Friesian 
heifers by means of cytotape. Cytotape consisted of a 1.5 cm piece 
of paper tape rolled on the top of an AI catheter covered with a dou-
ble guard sheet. A[er sampling, the top of the AI catheter was gently 
rolled onto a glass slide, air dried and stained using Diff- Quick ® . Since 
PMNs were rarely found in the cytology slides (mean 0.32 ± 1.5, range 
0–18%), an arbitrary dichotomizaঞon of the PMN% was performed: 
SCE posiঞve ≥1% PMN vs. SCE negaঞve = 0% PMN. An inseminaঞon 
was considered successful when pregnancy was confirmed by rectal 
palpaঞon. Heifers were defined not pregnant when they received a 
subsequent inseminaঞon or were diagnosed empty by rectal palpa-
ঞon. Mulঞlevel generalized mixed effect models were built to test fac-
tors affecঞng the pregnancy outcome and the occurrence of SCE at 
the AI. At the sample level (n = 496), prevalence of SCE at AI was of 
7.86% (n = 39), and at the heifer level (n = 339) SCE prevalence at AI 
was 5.9% (n = 20). Concepঞon rate in SCE negaঞve samples (n = 457) 
was 62.8% (n = 287) while it was 38.46% (n = 15) in SCE posiঞve sam-
ples. Risk factors for non- pregnancy were: performance of a previous 
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AI (Odds raঞo (OR): 2.966) and the interacঞon between SCE × previ-
ous AI. The only risk factor idenঞfied as being associated with the 
occurrence of SCE was the performance of a previous AI (OR: 4.717). 
In conclusion, the performance of unsuccessful inseminaঞons signifi-
cantly affects the outcome of a subsequent AI and may cause SCE in 
nulliparous dairy heifers.      

       P 34  |    Predicঞ on of calving ঞ me in dairy cows 
     C     Bogdahn    ;     A     Steiner    ;     G     Hirsbrunner    
   Clinic for Ruminants, Vetsuisse Faculty, University of Bern, Bern, Switzerland   

     The objecঞves of this study were to describe changes in ruminaঞon 
and locomoঞon behavior of dairy cows to predict the ঞme of calving. 
N = 32 primiparous and mulঞparous highly pregnant (mean = 258 day) 
Holstein Friesian cows were included. The ruminaঞon and locomoঞon 
behavior was recorded from 10 d ante partum (a.p.) unঞl calving using 
a noseband- sensor and a pedometer. The 72 h before calving were 
divided into 3- h periods. Every 3- h period from −15 h a.p. to calving 
was compared to its 3- h reference period 24 h earlier. In addiঞon, 
the final 24 h a.p. was compared to the period 48–24 h before calv-
ing. In the last two 3- h periods before calving, cows had a significant 
increase in lying down events compared to the reference periods. 
The number of lying down events increased in the 24 h before calv-
ing, while the lying ঞme decreased compared to the period 48–24 h 
before calving. Walking ঞme and walking bouts increased in the last 
3- h period before calving compared to the reference period. Cows 
made almost twice as many other leg movements and the ঞme the 
cows spent ruminaঞng decreased significantly in the last 3- h period 
compared to the reference period. In a second step, a ROC- analysis 
of all significant variables showed that a combinaঞon of the lying 
down events, walking ঞme and other leg movements is the most 
useful combinaঞon for successfully predicঞng (sensiঞvity = 90.32%; 
specificity = 90.32%) calving within the next 3–6 h with the applied 
device. The non- invasive tools assessed in this study could support 
the farm personnel to predict the ঞme of calving, reduce the number 
of una�ended parturiঞons and calf losses and thus help improve ani-
mal welfare.      

       P 35  |    Endometriঞ s in pregnant Degu 
( Octodon degus ) 
     J     Bonecka    ;     A     Grodzka    ;     B     Degórska    ;     M     Kalwas-Śliwińska    ; 
    I     Kaszak    ;     P     Jurka    
   Warsaw University of Life Sciences -  SGGW, Warsaw, Poland   

     The degu is a small rodent endemic in central Chile, about 25 cm 
long and weighs about 300 g. The length of gestaঞon is about 
87 days. Endometriঞs in pregnant degu is very rare. Our paঞent, 
aged about 1 year, underwent a rouঞne evaluaঞon of pregnancy 
by ultrasound examinaঞon (10 MHz probe), and we measured the 

levels of glucose and progesterone from day 23 every week unঞl 
11 weeks. Last examinaঞon was performed 4 days before the mis-
carriage. No changes were observed in appearance of the amni-
oঞc fluid, placentas or fetuses state. Only a slight thickening of the 
uterine wall was noঞced. Overall acঞvity and paঞent ’ s appeঞte 
before aborঞon was normal. The levels of glucose and progester-
one were normal. Six sঞllborn fetuses appeared with signs of being 
bi�en by their mother. The abdominal ultrasound examinaঞon post 
aborঞon revealed thickening of the uterine wall and fluid in the 
uterus. Clinical condiঞon of the dam was good. During few days a 
slight purulent vaginal discharge was observed. The microbiological 
smear of vaginal secreঞons revealed the presence of  Streptococcus 
pyogenes  (SP), being sensiঞve to enrofloxacin. During 2 weeks the 
degu was treated with enrofloxacin (10 mg/kg, subcutaneous). 
Treatment was completed when the ultrasound examinaঞon of the 
uterus was normal and degu ’ s behavior was normal. Eight weeks 
a[er finishing the treatment the paঞent was placed with a male 
where she stayed unঞl the detecঞon of a next pregnancy. In the 
next gestaঞon she gave birth to five live, well- developed young. 
Ultrasound in degus allows monitoring the pregnancy, determining 
gestaঞonal age, detecঞng infecঞons and controlling the treatment 
process. SP infecঞon in pregnancy in the degus may lead to decay 
fetuses.      

       P 36  |    Determine the eff ect of twin and 
single pregnancies on the results of 
rearing of Angus calves 
     P     Bortacki    1    ;     E     Czerniawska-Piątkowska    2    ;     B     Cioch    2    ; 
    B     Bartyzel    3    ;     P     Koczoń    3    
    1 Sano- Modern Animal Nutriࢼ on Limited Company, Sękowo, Poland  ;       2 West 
Pomeranian University of Technology, Szczecin, Poland  ;       3 Warsaw University of Life 
Sciences -  SGGW, Warsaw, Poland   

     The course of cows’ parturiঞon is a complex trait condiঞoned by a 
variety of factors. Suitability for easy labors is associated with body 
weight of cows as well as the structure of the genital tract. Also 
important are hormonal mechanisms responsible for the ability to 
make an effort during labors. The aim of the study was to determine 
the effect of twin and single pregnancies on body weight and daily 
gain of Angus calves. The study evaluated 179 calves born in 2013. 
Data on the rearing of calves were collected from breeding docu-
mentaঞon according to the guidelines of the PZHiPBM. The study 
analyzed the results of rearing calves depending on birth as a twin 
(16) vs. a singleton (163 pregnancies). Analyzed features included 
birth weight (kg), weaning weight (kg) and daily weight gain (kg). 
Analyzing the results revealed that calves born a[er a singleton preg-
nancy had a significantly (p ≤ 0.01) higher birth weight (29.41 kg) 
compared to calves born as twins (25.69 kg). Singleton calves also 
had a higher weaning weight (267.33 kg vs. 253.38 kg). Analyzing 
the daily weight gain of the calves from birth to 210 days of age (g) 
revealed a greater advantage for calves born from twin (1084.13 vs. 
1074.90 g) pregnancies.      
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       P 37  |    The development of puppies of various 
breeds 
     A     Boruta    1    ;     K     Fiszdon    1    ;     I     Kowalczyk    1    ;     J     Gruszczyńska    1    ; 
    E     Czerniawska-Piątkowska    2    
    1 Warsaw University of Life Sciences -  SGGW, Warsaw, Poland  ;       2 West Pomeranian 
University of Technology, Szczecin, Poland   

     The domesঞc dog ( Canis familiaris ) is the most morphologically diverse 
species (near 400 breeds) of the animals kept by people. Due to the 
changes that occur in populaঞons of breeds of dogs should be moni-
tored at an early stage of development of individual life dog breed 
is similar? Using breeders’ records, we analyzed the development 
of puppies of various breeds (Chihuahua- Ch, Yorkshire Terrier- YT, 
Rabbit Dachshund- RD, Cavalier King Charles Spaniel- CKCS, Shetland 
Sheepdog- SS, Welsh Corgi- WC, Polish Hunঞng Dog- PHD, Labrador 
Retriever- LR, Alaskan Malamute- AM, Bouvier des Flandres- BF, 
Newfoundland- N, Great Dane- GD). The most numerous li�ers were 
found in breeds GD (8.7) and N (8.2), while the least number in CH 
(2.3) and YT (3.7). The highest mortality rate in puppies was found 
in YT li�ers (29%). Analysis compilaঞon of the pups’ gender revealed 
that YT born more females (66%) and N more puppies male (58%). 
Analyzed races are significantly different in terms of the average num-
ber of pups per li�er (the biggest differences were found between 
breeds miniature and giant). Significant differences were also found in 
the body weight of pups a[er birth. Giant breed puppies had the low-
est birth weight compared to the weight of an adult (N- 1%; GD- 1.1%) 
while YT puppies (miniature breeds) had a birth weight in the range 
of 3.6% by weight of an adult. Incremental analysis showed the high-
est growth rates occurred within the first 28 days of life (significantly 
higher in the case of medium and large dog breeds).      

       P 38  |    Invesঞ gaঞ ng the expression of genes 
encoding epigeneঞ c enzymes in the bovine 
endometrium 
     A     Brewer    1    ;     P     Kelly    2    ;     A     Barry-Reidy    2    ;     C     O ’ Farrelly    2    ;     K     Meade    1    
    1 Animal & Bioscience Research Department, Teagasc, Grange, Dunsany, Co. Meath, 
Ireland  ;       2 Comparaࢼ ve Immunology Group, School of Biochemistry and Immunology, 
Trinity College Dublin, Dublin, Ireland   

     All cows experience an influx of bacteria a[er calving, but many fail 
to clear the resulঞng infecঞon, causing uterine disease and subfer-
ঞlity. Epigeneঞc modificaঞons, which affect gene regulaঞon without 
altering the underlying DNA sequence, may contribute to individual 
differences in immune response and disease suscepঞbility. Epigeneঞc 
enzymes such as DNA methyltransferases (DNMTs) and histone dea-
cetylases (HDACs) affect transcripঞon factor access to DNA and chro-
maঞn structure, respecঞvely. The aim of this study was to invesঞgate 
expression of these enzymes in postpartum ca�le, with and without 
subclinical endometriঞs (SCE). Uterine biopsies were collected from 
healthy (n = 9) and SCE (n = 6) cows at 7 and 21 days postpartum 
(DPP). RNA was extracted using Trizol, and cDNA synthesis and 

RT- qPCR were performed. Results showed HDAC1 was increased 
2- fold in SCE cows at 7 DPP compared to 21 DPP. In contrast, HDAC9 
was significantly decreased in all cows at 7 DPP vs. 21 DPP. DNMTs 
were not differenঞally expressed. On- going analysis is invesঞgaঞng 
expression of these genes in primary epithelial and stromal cells and 
endometrial explants sঞmulated with E. coli lipopolysaccharide. Our 
preliminary results suggest that HDAC enzymes may be important 
in regulaঞng the postpartum immune response, and further inves-
ঞgaঞon could aid development of future intervenঞon strategies for 
endometriঞs.      

       P 39  |    Factors aff ecঞ ng the effi  cacy of 
progesterone supplementaঞ on post inseminaঞ on 
on the ferঞ lity of dairy cows 
     C     Brozos    ;     G     Tsousis    ;     E     Kiossis    ;     I     Tsakmakidis    ;     C     Boscos    
   Aristotle University of Thessaloniki, Thessaloniki, Greece   

     It was the aim of this study to evaluate the efficiency of progesterone 
supplementaঞon post inseminaঞon (p.i.) in the pregnancy per arঞficial 
inseminaঞon (P/AI) of dairy cows under commercial farm condiঞons. 
Four hundred and five cows from 3 farms were bred a[er natural 
estrus or a[er synchronizaঞon and were randomly allocated to receive 
a progesterone- releasing intra- vaginal device (PRID ® ) between day 5 
and day 17 p.i. (P4+, n = 213), or to remain untreated (P4- , n = 192). 
Differences in binary variables were evaluated with the use of chi- 
squared analysis and with a linear logisঞc model. Number of insemina-
ঞon, days open, parity, season, daily milk yield and P4 supplementaঞon 
were included in the model. Progesterone supplementaঞon had no over-
all effect on P/AI (42.3% vs. 41.2%). However, the treatment improved 
P/AI in cows enrolled in the study a[er the second post- partum 
inseminaঞon (46.8% vs. 25.5% for P4+ vs. P4- , respecঞvely, p = 0.02) 
and as tendency in the farm that showed the lower overall ferঞlity 
and the lower days to inseminaঞon (48.2% vs. 23.5%, for P4+ vs. P4- , 
respecঞvely, p = 0.08). In the farm with the greater overall ferঞlity the 
untreated group had be�er P/AI compared to the treated group (57.4% 
vs. 37.7%, respecঞvely, p = 0.03). The interacঞon between the number 
of inseminaঞon and PRID saঞsfied the cut off level for entry in the final 
model (p = 0.15). Conclusively, P4 supplementaঞon p.i. can be benefi-
cial in farms with lower ferঞlity and early in the lactaঞon.      

       P 40  |    Eff ect of insulin- like growth factor I 
(IGF- I) on oocyte in vitro maturaঞ on, apoptosis 
and steroidogenesis of cumulus- oocyte 
complexes in the guinea pig model 
     K Cañon     Beltran    1    ;     R García     García    2    ;     Y Cajas     Suarez    1    ; 
    R     Carrera    1    ;     P     Lorenzo    2    ;     M Arias     Alvarez    2    
    1 Department of Agronomic and Food, Universidad Técnica Parࢼ cular de Loja, Loja, 
Ecuador  ;       2 Department of Physiology, Veterinary School Sciences, Complutense 
University of Madrid, Spain   
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     The aim of this work was to evaluate the effect of different concen-
traঞons of IGF- I on in vitro maturaঞon (IVM) of guinea pig oocytes. 
A total of 568 selected cumulus- oocyte- complexes (COCs) were 
matured with TCM199 and IGF- I at 0, 50, 100, 200 ng/ml or 10% 
FCS, respecঞvely. Meioঞc and cytoplasmic oocyte maturaঞon rate 
in terms of corঞcal granule (CG) migraঞon and mitochondrial distri-
buঞon, and the apoptoঞc rate in COCs were assessed by confocal- 
scanning microscopy. Steroidogenesis was evaluated in the spent 
media by ELISA. Chi- square and one way ANOVA test were per-
formed. Supplementaঞon with 100 ng/ml of IGF- I significantly sঞmu-
lated nuclear oocyte maturaঞon (metaphase II; p < 0.05); in addiঞon, 
100 ng/ml of IGF- I induced a significantly higher rate of oocytes 
showing peripheral migraঞon pa�ern of CG (compaঞble with cyto-
plasmic maturaঞon) compared with non- supplemented group and 
with 50 ng/ml of IGF- I group (p < 0.05). However, the mitochondrial 
distribuঞon pa�erns were similar for all groups. Apoptoঞc index of 
the COCs matured with 50 or 100 ng/ml of IGF- I was significantly 
lower than in group without IGF- I (p < 0.05). The highest oestradiol 
and progesterone secreঞon by COCs was found in 100 ng/ml group 
(p < 0.05). In conclusion, the more suitable concentraঞon of IGF- I in 
the present IVM system was 100 ng/ml. (We acknowledge UTPL and 
UCM for funding.)      

       P 41  |    Bone marrow derived mesenchymal stem 
cells therapy on the expression of pro- fi broঞ c 
cytokine TGF- β1 in mare ’ s endometrosis 
     AC     Cardoso    1    ;     MR     Rebordão    1    ;     S     Cantatore    2    ;     M     Herrera    2    ; 
    M     Carmo    3    ;     F     Landim    3    ;     MA     Alvarenga    3    ;     G     Ferreira-Dias    1    ; 
    E     Fumuso    2    
    1 Centre for Interdisciplinary Research in Animal Health (CIISA), Faculty of Veterinary 
Medicine, University of Lisbon, Lisbon, Portugal  ;       2 Faculty of Veterinary Sciences, 
Naࢼ onal University of Central Buenos Aires (UNCPBA), Tandil, Argenࢼ na  ;       3 Coimbra 
College of Agriculture, Coimbra, Portugal   

     Equine endometrosis is a chronic degeneraঞve disease responsi-
ble for mare inferঞlity, with no effecঞve treatment. When ঞssue 
homeostasis is disturbed, cytokine Transforming Growth Factor 
β1 (TGF- β1) may lead to fibrosis. Mesenchymal stem cells (MSCs) 
may be an innovaঞve therapy for fibrosis. The aim was to evalu-
ate the expression of TGF- β1 and its receptors in endometrium 
a[er uterine infusion of bone marrow derived autologous mesen-
chymal stem cells (BM- MSCs) in mares suffering of endometrosis. 
Endometrium biopsies were collected before treatment (D0), and 
on days 30 (D30) and 60 (D60) a[er the endometrial infusion of 
8x10 6  BM- MSCs/mare (n = 7). In all mares, TGF- β1 and TGFβRI 
showed a similar immunohistochemistry pa�ern in the cytoplasm of 
glandular epithelium and endothelium. TGFβRII was found mainly 
in stromal cells and cilia of glands. A stronger TGF- β1 and TGFβRI 
cytoplasm intensity was observed in glandular epithelium of dilated 
glands or glands located in fibroঞc foci. There was a decrease in 
the intensity of TGF- β1 and TGFβRI at D30 and D60, but not in 
all mares’ endometria. TGFβRII expression did not change a[er 

BM- MSCs treatment. No clear effect of autologous BM- MSCs 
therapy for endometrosis was observed on the expression of pro- 
fibroঞc cytokine TGF- β1 and its receptors TGFβRI and TGFβRII. 
(Grant: UID/CVT/00276/2013)      

       P 42  |    Heparin concentraঞ on changes 
development of bovine blastocysts in vitro 
according to their sex 
     S     Carrocera    ;     D     Marঠ n    ;     M     Muñoz    ;     B     Trigal    ;     E     Gómez    
   SERIDA (Regional Research Service and Agricultural Development), Gijón, Spain   

     Capacitaঞon changes heparin binding to sperm, and sorঞng desta-
bilizes sperm membranes in a capacitaঞon- like effect. It is ignored 
whether X and Y- bearing sperm react differently to heparin. The 
objecঞve was to invesঞgate whether heparin concentraঞon affects 
differenঞally blastocyst (B) sex in vitro. In vitro matured oocytes 
were ferঞlized with male (M)-  and female (F)- sorted Holstein semen, 
with 10 or 20 μg/ml heparin (H10 or H20). Zygotes were cultured 
in SOF+BSA, and B, expanded B [XB], and hatched B [HB]) rates 
were monitored. Single bulls were then used as unsorted, and Bs 
were sexed by amelogenin gene amplificaঞon. Data were analyzed 
by GLM and REGWQ test. Sorted bulls differed in % Day- 8 Bs with 
heparin dosage. Bull A: 20H- M = 17.4 ± 2.3 vs. 20H- F = 6.5 ± 3.2; 
10H- M = 8.0 ± 8.0 vs. 10H- F = 25.2 ± 5.5 (p < 0.05). Bull B: 20H- M = 
15.6 ± 1.4 vs. 20H- F = 10.4 ± 1.4 (p < 0.05); 10H- M = 5.0 ± 2.5 
vs. 10H- F = 5.6 ± 2.5). Bulls C and D did not produce Bs in vitro as 
sex- sorted. Bull E tended (p < 0.08) to differ in Day- 7% Bs (20H- M = 
2.8 ± 1.5 vs. 20H- F = 6.9 ± 1.1). With unsorted sperm (N = 320 Bs 
sexed; bulls A,B,C,D) overall sex raঞo with HB- H10 (38.4 ± 7.6) was 
lower than HB- H20 (70.5 ± 11.9) and XB- H10 (69.6 ± 6.4) (p < 0.04). 
Only sex raঞo of bulls A (H10 = 45.8 ± 7.7 vs. H20 = 61.0 ± 0.8) and B 
(H10 = 50.0 ± 8.3 vs. H20 = 67.4 ± 9.6) was close to differ (p = 0.11), 
consistent with sex- sorted development. Heparin concentraঞon 
might alter B sex independent on sorঞng in single bulls. (MINECO 
(AGL2012- 37772) and FEDER; COST Acঞon FA1201 (Epiconcept); 
Principado de Asturias, PCTI- 2013- 2017 (GRUPIN 14- 114); Sexing 
Technologies)      

       P 43  |    Synchronizaঞ on with a 5- day PRID sync 
protocol for fi rst service decreased age at fi rst 
calving and rearing costs in Holstein dairy heifers 
     P     Carvalho    1    ;     V     Santos    2    ;     C     Maia    2    ;     B     Carneiro    2    ;     A     Valenza    3    ; 
    A     Souza    3    ;     P     Fricke    1    
    1 University of Wisconsin, Madison, WI, USA  ;       2 Diessen -  Servicios Veterinarios, 
Évora, Portugal  ;       3 Ceva Santé Animale, Libourne, France   

     Our objecঞve was to compare reproducঞve performance and rearing 
costs in Holstein dairy heifers a[er synchronizaঞon of ovulaঞon and 
ঞmed arঞficial inseminaঞon (TAI) for 1st service and natural service 
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for subsequent breedings or natural service (NS) for all breedings. 
Nulliparous Holstein dairy heifers (n = 366) were managed to receive 
TAI a[er a 5- day PRID sync protocol (Day 0, GnRH+PRID; Day 5, 
PGF+PRID removal; Day 6, PGF; Day 8, TAI) for 1st service and NS 
for subsequent services or to receive only NS for all breedings. Heifers 
were ~14 mo of age when received TAI or were placed with the bulls. 
A parঞal budget was developed to calculate the economic differ-
ences between the reproducঞve programs using specific inputs for 
each heifer. The structure of the economic analysis included expenses 
with hormones for synchronizaঞon of ovulaঞon, labor associated with 
hormone administraঞon and AI, semen and AI supplies, costs of preg-
nancy diagnosis, costs of bull, and feed costs, as well as, geneঞc gain 
associated with the use of AI sires of greater geneঞc potenঞal. Data 
were analyzed by ANOVA and logisঞc regression using MIXED and 
GLIMMIX procedures of SAS. Age at first calving was lower (p < 0.01) 
for TAI than for NS heifers (23.7 vs. 24.9 months). In addiঞon, a higher 
(p < 0.01) proporঞon of TAI heifers calved with ≤24 months in com-
parison to NS ones [77% (141/183) vs. 44% (81/183)]. Considering all 
the economic inputs, rearing costs were 67.5 € less (p < 0.01) for TAI 
than NS heifers (1430.9 € vs. 1498.4 €). In conclusion, performing TAI 
for 1st service decreased age at first calving and reduced rearing costs 
of Holstein dairy heifers.      

       P 44  |    Seminal plasma protein composiঞ on in 
vasectomized rams 
     A     Casao    1    ;     M     Fatnassi    2    ;     L     Calleja    1    ;     JA     Abecia    3    ;     M     Hammadi    2    ; 
    R     Pérez-Pé    1    ;     T     Muiño-Blanco    1    ;     JA     Cebrián-Pérez    1    
    1 Department of Biochemistry and Molecular and Cell Biology, Faculty of Veterinary, 
University of Zaragoza, Zaragoza, Spain  ;       2 Livestock and Wildlife Laboratory, Arid 
Lands Insࢼ tute, University of Gabes, Medenine, Tunisia   

     Seminal plasma (SP) is composed of secreঞons from the tesঞs, 
epididymis and the accessory glands. In order to determine the pro-
tein contribuঞon of the tesঞs and epididymis to the SP, ejaculates 
from two vasectomized and three intact rams were collected by arঞfi-
cial vagina, and the SP was obtained by centrifugaঞon at 12000xg. SP 
protein concentraঞon was calculated by Bradford, and protein com-
posiঞon was analyzed by SDS- PAGE and difference gel electrophore-
sis (DIGE). Protein concentraঞon was higher in SP from vasectomized 
vs. intact rams (64.6 ± 6.3 vs. 34.2 ± 5.4 mg/ml, p < 0.001). SDS- 
PAGE showed a decrease in high and medium molecular weight bands 
and an increase in the low molecular bands in the SP from vasecto-
mized rams. DIGE revealed that the abundance of 40 spots increased 
and of 144 spots decreased in vasectomized animals (p < 0.01), along 
with the absence of six proteins idenঞfied as angiotensin- converঞng 
enzyme, lactotransferrin, phosphoglycerate kinase, sorbitol dehydro-
genase, epididymal secretory glutathione peroxidase and epididymal 
secretory protein E1. In conclusion, vasectomy seems to change the 
protein profile of ram SP. (Grants: CICYT- AGL2013- 43328P, CICYT- 
AGL2013- 41200P, DGA- A26, Ministry of Higher Educaঞon and 
Scienঞfic Research of Tunisia)      

       P 45  |    Seminal plasma proteome in ferঞ le and 
inferঞ le rabbit male 
     L     Casares-Crespo    ;     MP     Viudes-de-Castro    
   Animal Research and Technology Center (CITA), Valencian Insࢼ tute of Agricultural 
Research (IVIA), Segorbe, Castellón, Spain   

     The present study was designed to compare seminal plasma pro-
teins of two New Zealand White rabbit males ( Oryctolagus cuniculus ). 
Both males were of the same age, one was of proven ferঞlity and the 
other of proven inferঞlity. Ten seminal samples, five from each male, 
were collected during 5 weeks and semen quality was evaluated. 
A[erwards, seminal plasma of the two males was obtained and sub-
jected to polyacrylamide gel electrophoresis (SDS- PAGE). The elec-
trophoreঞc profile of both males resulted in mulঞple protein bands of 
different intensity ranging from 9.5 to 270 kDa. Results showed that 
eleven protein bands were significantly different (p < 0.05) between 
the ferঞle and the inferঞle male. The differenঞally expressed proteins 
were idenঞfied by MALDI- TOF/TOF or LC- MS/MS. Among the iden-
ঞfied proteins, the relaঞve quanঞty of the following ones was higher 
in the ferঞle male: Aldehyde oxidase 1 and 3 (165 kDa), FAM115E- like 
(98.8, 60.4 and 53.9 kDa), Annexin A5 (34.3 kDa), Carbonic anhydrase 
2 (30.9 kDa), Glutathione S- transferase Mu 1 (26.5 kDa), Lipocalin 
allergen Ory c 4 precursor (19.6 kDa), Odorant- binding protein- like 
(17.2 kDa) and Epididymal secretory protein E1 (17.2 kDa). On the 
contrary, FAM115E- like (269 kDa) and Desmoplakin isoform X1 
(9.5 kDa) proteins were more abundant in the inferঞle male. In con-
clusion, there were differences in the seminal plasma protein profile of 
the ferঞle and the inferঞle rabbit male. Furthermore, the disঞnct pres-
ence of some of these proteins could potenঞally be used to idenঞfy 
novel biomarkers of rabbit ferঞlity/inferঞlity.      

       P 46  |    Anঞ - Müllerian hormone expression in 
testes of neonatal and prepubertal unilateral 
cryptorchid swine ( Sus scrofa domesࢼ cus ) 
     G     Catone    1    ;     GE     Magi    1    ;     C     Vullo    1    ;     M     Meligrana    1    ; 
    E     Buonacucina    1    ;     S     Mari    1    ;     M     Zerani    1    ;     C     Boiঞ     2    ;     R     Orlandi    2    ; 
    M     Maranesi    2    ;     L     Petrucci    2    
    1 School of Biosciences and Veterinary Medicine, University of Camerino, Matelica, 
Italy  ;       2 Department of Veterinary Medicine, University of Perugia, Perugia, Italy   

     The anঞ- Müllerian hormone (AMH) is synthesized by the gonads of 
all vertebrates. In mammals, AMH expressed by the tesঞcular Sertoli 
cells causes regression of the Müllerian ducts during early fetal life, 
regulates gonadal funcঞon during postnatal life up to puberty, and 
has extra- gonadal effects on the hypothalamic- pituitary- gonadal axis. 
In mammals, circulaঞng AMH likely derived from the gonads and its 
abnormal concentraঞons indicate the presence of several tesঞcular 
pathologies, including cryptorchidism. These data confirm that the 
AMH producঞon by Sertoli cells is correlated to tesঞcular pathology. 
In this context, the potenঞal role of AMH as an endocrine marker of 
cryptorchidism in boars remains unexplored. Thus, the goal of this 
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study was to evaluate by immunohistochemistry (IHC) and western 
bloমng (WB), the expression of AMH in testes of neonatal (8 days, 
n = 4) and prepubertal (2, 3, and 5 months, n = 12) unilateral cryp-
torchid swine. Both IHC and WB findings revealed that all the neona-
tal and prepubertal cryptorchid testes show a high posiঞvity for Sertoli 
cells, whereas in contro- lateral normally descended testes this posiঞv-
ity decreased (densitometric analysis, one- way ANOVA followed by 
Student- Newman- Keuls post hoc comparisons: p < 0.05) from neona-
tal to late prepubertal phase. These results suggest that the unilateral 
cryptorchid tesঞs may influence the AMH plasma concentraঞons in 
prepubertal swine, with its persistent producঞon by Sertoli cells.      

       P 47  |    Sperm chemoa� ractant and 
capacitaঞ on modulator role of melatonin 
during the non- breeding season 
     J     Cebrian-Pérez    ;     S     Borao    ;     R     Pérez-Pé    ;     T     Muiño-Blanco    ;     A     Casao    
   Department of Biochemistry and Molecular and Cell Biology, Faculty of Veterinary, 
University of Zaragoza, Zaragoza, Spain   

     Chemotaxis is an essenঞal mechanism for the sperm- oocyte bind-
ing. The aim of this study was to analyze the sperm chemoa�ract-
ant ability of melatonin and whether the melatonin- sperm interacঞon 
is affected by the season when samples are collected. We evaluated 
viability (membrane integrity, CFD/PI), phosphaঞdyl- serine translo-
caঞon (Annexin V) and capacitaঞon state (chlortetracycline staining, 
CTC) comparing breeding (BS, October–February) and non- breeding 
(NBS, April–June) season. A dextran/swim- up technique was car-
ried out in the presence of two doses of the hormone (high, 1 μ M  
and low, 100 pM). No significant differences were found during BS 
in the studied parameters (viability, phosphaঞdyl- serine translocaঞon 
and capacitaঞon state). However, during NBS, the sperm recovery 
rate in the swim- up process was higher in the presence of melatonin 
(64.8 ± 7.3 and 59.3 ± 6.5% for 1 μ M  and 100 pM, respecঞvely) than 
in the control (52.04 ± 10.46%, p < 0.05). Likewise, a higher percent-
age of capacitated sperm (CTC staining) was found in the samples with 
the lower melatonin concentraঞon (23.0 ± 4.2 and 17.2 ± 3.7 for 100 
pM and control group, respecঞvely, p < 0.05). These results indicate a 
certain chemotacঞc effect of melatonin in spermatozoa, and a modu-
laঞon of capacitaঞon ability. (Grants: CICYT- AGL 2013- 43328- P, AGL 
2014- 57863- R and DGA- A26)      

       P 48  |    Factors infl uencing concepঞ on 
rate in dairy cows 
     S     Cech    1    ;     M     Andrlikova    1    ;     A     Binova    1    ;     V     Bina    2    ;     R     Dolezel    1    
    1 Faculty of Veterinary Medicine, University of Veterinary and Pharmaceuࢼ cal 
Sciences Brno, Brno, Czech Republic  ;       2 University of Economics, Jindrichuv Hradec, 
Czech Republic   

     The aim of this study was to evaluate concepঞon rate in relaঞon to 
milk yield, season, lactaঞon number and method of estrus detecঞon 

or synchronizaঞon in dairy cows. Overall concepঞon rate in observed 
cows (n = 1218) was 41.9%. Concepঞon rate in cows yielding <30 kg/
day was significantly higher than in cows yielding >40 kg/day (50.3% 
vs. 35.8%, p < 0.01). Concepঞon rate in summer was significantly 
lower compared to other seasons (34.4% vs. 43.8%, p < 0.01). Cows 
in the 1st lactaঞon showed higher concepঞon rate in comparison with 
cows in the 3rd or 5th lactaঞon (55.6% vs. 34.3% or 31.7%, p < 0.001). 
Concepঞon rates a[er inseminaঞon in natural estrus, natural estrus 
with inducঞon of ovulaঞon by GnRH, a[er simple administraঞon of 
cloprostenol in presence of CL, a[er ovsynch 56 or CIDR- ovsynch 
were similar (39.7%, 38.8%, 42.5%, 42.3%, 44.8%, respecঞvely). 
Ovsynch 56 was started in various condiঞons (in a known stage of 
estrous cycle, a diagnosed stage of estrous cycle by rectal palpaঞon, 
a[er treatment of acyclicity or ovarian cysts, and a[er pregnancy 
diagnosis) with similar concepঞon rates (54.2%, 43.5%, 36.8%, 48.6%, 
34.4% and 42.6%, respecঞvely). A Pearson ’ s chi square independence 
test was used for staঞsঞcal evaluaঞon. The results showed that con-
cepঞon rate in dairy cows is influenced by season, milk yield and num-
ber of lactaঞon but the method of estrus detecঞon or synchronizaঞon 
did not significantly influence concepঞon rate.    

  

       P 49  |    Responsiveness of rabbits to 
superovulaঞ on treatment by a single injecঞ on 
of a long- acঞ ng recombinant follicle sঞ mulaঞ on 
hormone 
     JI     Cedano-Castro    ;     J     Valdes-Hernández    ;     X     Garía-Dominguez    ; 
    F     Marco-Jiménez    ;     JS     Vicente    
   Polytechnic University of Valencia, Valencia, Spain   

      Efforts have already been made to simplify the hormonal supersঞm-
ulaঞon method. We invesঞgated the applicability of a long- acঞng 
recombinant FSH as a simplified method of inducing superovulaঞon 
in rabbits. New Zealand White rabbits were superovulated with one 
subcutaneous injecঞon of corifollitropin alfa (3 μg, Elonva ® ). Sixty 
hour a[er, does were inseminated (AI) and the embryos were col-
lected 72 h a[er AI. A[er recovery, morphologically embryos were 
classified as according to IETS classificaঞon. Normal embryos were 
transferred using laparoscopic technique. Embryo survival rates were 
assessed by laparoscopy at day 14 and at birthday noঞng implantaঞon 
rates and birth rates, respecঞvely. Whilst 100% of control does ovu-
lated (26/26), only the 76.5% of the treated does for the corifollitro-
pin alfa group ovulated (13/17). The ovulaঞon rates and transferable 
embryos were significantly higher in superovulated does (50.2 ± 5.7 
and 40.0 ± 5.4 vs. 12.4 ± 0.4 and 9.8 ± 0.4, respecঞvely). The recov-
ered oocytes and abnormal embryos were not significantly different 
(1.9 ± 1.3 and 2.1 ± 1.3 vs. 0.04 ± 0.04 and 0.2 ± 0.02, respecঞvely). 
The rate of implantaঞon and development to term were significantly 
lesser for the corifollitropin alfa group (64 ± 5.0% and 53 ± 6.0%) than 
that control (82 ± 5.0% and 73 ± 6.0%). Although hormonal super-
sঞmulaঞon with corifollitropin alfa appears to affect the embryos 
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ability, the total number of offspring (about 3 ঞmes higher) indicates 
that corifollitropin alfa treatment by single injecঞon, which is less 
ঞme-  and labor- consuming, is an alternaঞve method that allows the 
collecঞon of rabbit embryos.     Acknowledgement :    This work was sup-
ported by the Spanish Research Project (AGL2014- 53405- C2- 1- P).)       

       P 50  |    Sensiঞ vity and specifi city of endometrial 
cytopathological diagnosis in the slaughtered cows 
     M     Cengiz    1    ;     S     Altun    2    ;     S     Comakli    2    ;     M     Ozkaraca    2    ;     S     Cengiz    3    ; 
    A     Hayirli    4    
    1 Department of Obstetrics and Gynaecology  ;       2 Department of Pathology  ;  
     3 Department of Microbiology  ;       4 Department of Animal Nutriࢼ on and Nutriࢼ onal 
Disorder, Faculty of Veterinary Medicine, Atatürk University, Erzurum, Turkey   

     This study was conducted to evaluate sensiঞvity and specificity of 
endometrial cytopathological diagnosis, considering histopathologi-
cal diagnosis the golden standard in the uterus. Reproducঞve stages 
of the 66 slaughtered cows were determined by examinaঞons of the 
ovaries, endometrial swabs were collected using cytobrush for cyto-
logical examinaঞon (Giemsa) and endometrial ঞssues were harvested 
for histopathological examinaঞon (H&E). Cells were enumerated at 10 
areas randomly selected (x40) in both methods. Data were analyzed 
by two- way ANOVA to determine main effect of diagnosঞc method-
ology and reproducঞve stage as well as their interacঞon. ROC curve 
was also developed to measure sensiঞvity and specificity of cyto-
pathological examinaঞon. There were no effects of reproducঞve stage 
and diagnosঞc methodology by reproducঞve stage interacঞon on 
response variable. For Giemsa and H&E, lymphocytes (5.31 vs. 10.72, 
p = 0.002), macrophages (1.40 vs. 3.00, p = 0.011) and plasmociঞc 
cells (0.30 vs. 0.87; p = 0.046) differed, but not neutrophiles (0.25 
vs. 0.38; p = 0.85) and eosinophiles (0.12 vs. 0.19, p = 0.85). There 
was no connecঞve ঞssue proliferaঞon difference in both methods 
(χ 2  = 0.08, p = 0.78). The ROC curve analysis revealed that sensiঞvity 
and specificity of cytopathological diagnosis were 75.00 (53.3–90.2 
at 95% CI) and 100 (85.8–100 at 95% CI), with posiঞve and negaঞve 
likelihood raঞos of 1.00. In conclusion, acute changes in the ঞssue 
can clearly be visualized in endometrial cytology. However, chronic 
changes in stromal ঞssue could not be evaluated in superficial endo-
metrial layer completely. In case of chronic endometriঞs, more severe 
chronic inflammaঞons should be suspected in the profound endome-
trium than presented in endometrial layer.      

                                                                                                                       P 51  |    Non- esterifi ed fa� y acids aff ect the 
survival and increase lipid accumulaঞ on 
of bovine endometrial epithelial cells 
     W     Chankeaw    1,2    ;     Y     Guo    3    ;     R     Båge    1    ;     A     Svensson    1    ; 
    G     Andersson    1    ;     P     Humblot    1    
    1 Swedish University of Agricultural Sciences (SLU), Uppsala, Sweden  ;       2 Rajamangala 
University of Technology Srivijaya (RMUTSV), Nakhon si thammarat, Thailand   

     Elevated non- esterified fa�y acid (NEFA) concentraঞons in blood 
are associated with impairments of reproducঞve funcঞon during 
the postpartum period. Adverse effects of NEFA have previously 
been shown on bovine theca, granulosa and oviduct cells. However, 
NEFA effects on bovine endometrial epithelial cells (bEECs) remain 
unknown. This study aimed to invesঞgate the possible responses of 
bEECs following NEFA exposure in vitro. Post- primary bEECs from 
three cows (two Holsteins and one Swedish red) were cultured with 
150, 300 or 500 μ M  of individual palmiঞc acid (PA), stearic acid (SA), 
oleic acid (OA), and their combinaঞon (150, 300 or 500 μ M  of each FA) 
and 0.5% final concentraঞon of ethanol or ethanol alone (vehicle for 
NEFA) as a control. Viability was determined by trypan blue staining 
at 24 h and 48 h and evaluated by calculaঞng the survival rate com-
pared to untreated control cells at each ঞme point. Lipid accumula-
ঞon in cell plasma was also evaluated by Oil- Red- O staining. Addiঞon 
of 300 and 500 μ M  of all NEFAs significantly decreased cell survival 
when compared to controls a[er 24 h and 48 h exposure (p < 0.05 to 
p < 0.0001), whereas no difference was observed with 150 μ M  of all 
NEFA treatments. Also, 4 h a[er exposure, higher amounts of intra-
cellular lipid vacuoles were observed in 300 and 500 μ M  concentra-
ঞon of OA and combined NEFA- treated cells than in controls. These 
results show that combined NEFA, OA, PA and SA strongly impaired 
bEEC viability in a dose-  and exposure ঞme- dependent way and were 
associated with lipid accumulaঞon in cell plasma. Both changes may 
be associated with alteraঞons of endometrial funcঞon in cows submit-
ted to negaঞve energy balance during the post- partum period.      

       P 52  |    Eff ect of the age at fi rst calving 
on milk performance in Simental cows 
     B     Cioch    ;     E     Czerniawska-Piątkowska    
   West Pomeranian University of Technology, Szczecin, Poland   

     Research about reproducঞve efficiency in HF cows showed a pro-
gressive decline in ferঞlity. Significantly longer calving intervals and 
an increased number of inseminaঞons per pregnancy have been 
observed. An important factor influencing ferঞlity and milk perfor-
mance is the age at first calving (AFC). The aim of the study was to 
determine the effect of the AFC on milk yield in Simmental cows in 
the first 305- day lactaঞon. The study included 54 individuals from a 
dairy farm. Data on milk yield, and fat and protein content and the 
AFC were obtained on the basis of the farm breeding documentaঞon. 
The cows were divided into three groups on the basis of the AFC 
(I – under 26.0, II – 26.0–27.0, III – above 27.0 months of age). The 
significance of differences between the group means was determined 
using Tukey ’ s test for unequal frequencies. The material analyzed sta-
ঞsঞcally using the program Staঞsঞca ® 10 PL. The highest milk yield 
was characterisঞc for cows calving between 26 and 27 months of age 
(6158 kg/305- days). The highest fat and protein amount per 305- 
days was characterisঞc for cows calving under 26 months of age (247 
and 212 kg, respecঞvely). In terms of the fat and protein content, the 
highest values were measured in late calving cows a[er 27 months of 
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age (4.16% and 3.59%, respecঞvely). In this study, no clear influence 
of AFC on milk yield and content was found. Therefore, in the herd 
examined, it ’ s not possible to give an advice to opঞmize AFC in regard 
to milk yield and contents.      

       P 53  |    Immuno- distribuঞ on of VEGF and its 
receptors in the canine endometrium in early 
pregnancy 
     L     Coelho    1    ;     S     Miranda    1    ;     M     Pires    1    ;     RL Neto     Pereira    2    ; 
    R     Payan-Carreira    1    
    1 Animal and Veterinary Research Centre (CECAV), University Trás- os- Montes and 
Alto Douro, Vila Real, Portugal  ;       2 Centre for Interdisciplinary Research in Animal 
Health (CIISA), Faculty of Veterinary Medicine, University of Lisbon, Lisbon, Portugal   

     VEGF system is an important player of endometrial vascular per-
meability and angiogenesis in implantaঞon. VEGF pathways include 
two receptors: Flk- 1, a major VEGF transducer, sঞmulates the 
endothelial cells proliferaঞon; Flt- 1 inhibits endothelial cell mitosis 
and impairs endothelial cell assembly. In this work, we describe the 
endometrial locaঞon of VEGF, Flk- 1 and Flt- 1 in early canine preg-
nancy. Ten pregnant uterus samples were used in the study, grouped 
in 2 phases of canine implantaঞon (apposiঞon -  days 12–15 and 
invasion -  days 17–19); females were inseminated twice, starঞng on 
day 0 (= ovulaঞon, blood P4 ≥ 5 ng/ml). Ten early diestrus endome-
trial samples were used as controls. An indirect immunohistochem-
istry method with polyclonal primary anঞbodies (VEGF: RB- 222- P1; 
flt- 1: RB- 1527- P1; and flk- 1: RB- 1526- P1, NeoMarkers, USA) 
diluted at 1:100 was used. Immunostaining intensity was scored in 5 
non- overlapping fields. VEGF showed higher immuno- scores in the 
trophoblast and the lacuna cells in the invading phase compared to 
controls and in apposiঞon, which displayed a prevalence of moder-
ate immunoreacঞon. For Flt- 1, the scores were higher in controls 
and apposing phase, for the epithelium and stroma, but were lower 
during the invasion. Similarly, weak to moderate Flk- 1 labelling was 
found in the stroma in controls and apposiঞon phase, but the highest 
scores existed in the endometrial and embryo epithelia in all preg-
nancy stages compared to controls. These results suggest a complex 
interplay in the VEGF pathway in canine early pregnant endome-
trium; Flk- 1 showed higher immunostaining scores in pregnancy 
than in controls, suggesঞng its contribuঞon to endometrial angio-
genesis in early pregnancy. (The Project UID/CVT/00772/2013 
(FCT) sponsored this work.)      

       P 54  |    Eff ect of season on sperm DNA 
fragmentaঞ on of cooled- stored stallion sperm 
     F     Crespo    1    ;     J     Dorado    2    ;     I     Orঞ z    2    ;     J     Gosálvez    3    ;     M     Hidalgo    2    
    1 Department of Reproducࢼ on, FESCCR- Ministry of Defense, Avila, Spain  ;  
     2 Veterinary Reproducࢼ on Group, Department of Animal Medicine and Surgery, 
Faculty of Veterinary Medicine, University of Cordoba, Cordoba, Spain  ;  
     3 Department of Biology, Autonomous University of Madrid, Madrid, Spain   

     Sperm DNA fragmentaঞon analysis has been widely used to assess 
the sperm quality of equine semen. However, seasonal variaঞons 
on sperm DNA fragmentaঞon have not been determined yet. The 
aim of this study was to assess the influence of season on stallion 
sperm DNA fragmentaঞon a[er 24 h of cool- storage. Ejaculates 
were collected from 23 stallions of different breeds by arঞficial 
vagina during 2015. Animals were located in Avila, Spain (40,66:N 
4,70:W). According to the date of collecঞon, ejaculates were clas-
sified as follow: winter (January to March); spring (April to June); 
summer (July to September) and autumn (October to December). 
A[er collecঞon, sperm samples were slowly cooled to 5°C using 
a standard protocol with INRA96 extender and stored for up to 
24 h. A[er that, an aliquot of each sample was incubated at 37°C 
for 10 min and sperm DNA fragmentaঞon was assessed using the 
Halomax Equ kit (Halotech DNA SL, Madrid, Spain) following the 
manufacturer instrucঞons. The percentage of sperm with frag-
mented DNA (sDF, %) was recorded and compared between sea-
sons by ANOVA followed by Duncan test. Results (mean ± standard 
error) showed no significant differences of sDF between spring, 
autumn and winter (14.98 ± 0.86 vs. 18.46 ± 1.85 vs. 16.62 ± 1.12) 
respecঞvely; however, sDF was significantly higher (p < 0.001) in 
summer (32.85 ± 2.24) in comparison to the other seasons. In con-
clusion, seasonal variaঞons were found in stallion sperm DNA frag-
mentaঞon a[er 24 h of cool- storage, obtaining the highest values 
in summer      

       P 55  |    Experiences of a 2 years neutering 
program with shelter dogs organized for 
fi nal year veterinary students 
     S     Cseh    ;     L     Solঞ     ;     B     Somoskoi    
   Department of Obstetrics and Reproducࢼ on, Faculty of Veterinary Science, Szent 
István University, Budapest, Hungary   

     Animals play a crucial role in the educaঞon of veterinarians whether 
in their iniঞal professional training or subsequent advanced study 
for a clinical specialty. However, veterinary teaching hospitals are 
experiencing caseload trends that negaঞvely affect efforts to pre-
pare students for entry- level veterinary pracঞce, parঞcularly in the 
training of technical skills. The Faculty of Veterinary Science in 
Budapest, Hungary, has concluded an agreement protocol with the 
Ministry of Agriculture and ten shelters. In the contract, the Faculty 
undertook the neutering of 1000 dogs free of charge for shelters. 
Shelters agreed that students could perform the operaঞons, with 
their work being monitored by experienced clinicians. The Ministry 
and the Faculty would pay for the cost of the ovariohysterectomy/
castraঞon. The aims of the spay program were (1) to increase the 
possibility to be acঞvely involved students in surgery procedures 
and (2) to support the shelters. During the 2 years period, 1000 
dogs (49% female, 51% male) have been spayed. During the fall and 
spring semester, Monday through Thursday, five animals were oper-
ated on each day. The neutering program allowed each final- year 
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student to take part in a surgical intervenঞon a minimum of three- 
four ঞmes.      

       P 56  |    Pro-  and anঞ - infl ammatory mediators 
change prostaglandins secreঞ on from the 
infl amed porcine endometrium 
     J     Czarzasta    ;     J     Czarzasta    ;     K     Meller    ;     B     Jana    
   Insࢼ tute of Animal Reproducࢼ on and Food Research, Polish Academy of Sciences, 
Olsztyn, Poland   

     The goal of the study was to examine the influence of lipopolysac-
charide (LPS) and pro- (tumor necrosis factor/TNF/- α and interleukin/
IL/- 1β) or anঞ (IL- 4 and IL- 10)- inflammatory cytokines on the release 
of prostaglandin (PG)F 2α , PGE 2  and PGI 2  from the inflamed porcine 
endometrium. On Day 3 of the estrous cycle (Day 0 of the study), either 
50 ml of saline or 50 ml of  Escherichia coli  suspension (containing 109 
colony- forming units per ml) were infused into the uterine horn of the 
gilts (n = 12 per group). Endometrial explants, obtained eight (D8) and 
sixteen (D16) days later, were incubated for 24 h with LPS (100 ng/
ml of medium), TNF- α, IL- 1β, IL- 4 or IL- 10 (10 ng/ml of medium). 
PGs contents in the medium were determined by EIA method. Acute 
endometriঞs developed in all bacteria- inoculated gilts, however on 
day 8 (five gilts) of the study a severe form of acute endometriঞs was 
noted more o[en than on day 16 (two gilts). PGF 2α  secreঞon was 
decreased (p < 0.05) a[er incubaঞon of the D8 and D16 inflamed 
endometrium with LPS compared with the saline- treated uteri. PGE 2  
release from the D8 inflamed endometrium was lower in response to 
LPS (p < 0.01), IL- 1β (p < 0.001) and IL- 10 (p < 0.001), while on D16 it 
was reduced by LPS (p < 0.01), TNF- α (p < 0.05) and IL- 1β (p < 0.001). 
PGI 2  secreঞon from the D8 inflamed endometrium was decreased 
a[er incubaঞon with LPS (p < 0.01), TNF- α (p < 0.001) and IL- 1β 
(p < 0.001), whereas on D16, such effect occurred in response to LPS 
(p < 0.001) and TNF- α (p < 0.05). Data obtained show that pro-  and 
anঞ- inflammatory mediators parঞcipate in the PGs secreঞon from an 
inflamed porcine endometrium.      

       P 57  |    The impact of calving season on 
birth weight and daily gain of Angus calve 
     E     Czerniawska-Piątkowska    1    ;     B     Cioch    1    ;     P     Bortacki    2    ; 
    I     Kowalewska-Łuczak    1    
    1 West Pomeranian University of Technology, Szczecin, Poland  ;       2 Sano- Modern 
Animal Nutriࢼ on Limited Company, Sękowo, Poland   

     Rearing during a year as many calves as possible is an important factor 
determining the profitability of beef ca�le breeding. A number of fac-
tors affect the normal growth and rearing of calves, such as genotype 
and age of the mother, the course of cows’ parturiঞon and calf sex. The 
aim of the study was to determine the effect of calving season on body 
weight and daily gain of Angus calves. Material for the study consisted 

of 140 calves born in 2013. Data on the rearing of calves were col-
lected from breeding documentaঞon according to the guidelines of the 
PZHiPBM. The birth weight, weaning weight (kg) and daily gains (g) for 
the rearing period to 210 days of age of heifers and bulls were ana-
lyzed. The effect of calving season (summer and winter season) on the 
birth weight and daily gains of calves were esঞmated. The material was 
analyzed staঞsঞcally using Staঞsঞca ® 10 PL so[ware. The birth weight 
was significantly higher (p ≤ 0.01) for calves that were born in winter 
(29.26 kg) in comparison to summer season (25.56 kg). Calves that were 
born in summer season reached a higher weaning weight at 210 days of 
age (267.33 kg) compared to calves born in winter season (254.32 kg). It 
was also found an advantage in daily gain of calves born during the sum-
mer season (1151.11 g). The course of cows’ parturiঞon in the analyzed 
herd was characterized by a much ease without the human help.      

       P 58  |    The life and fate of mesenchymal 
stem cells a[ er transplantaঞ on into the 
porcine uterine cervix 
     M     Dąbrowski    1    ;     A     Burdzinska    2    ;     M     Domino    1    ;     K     Siewruk    1    ; 
    S     Gizinski    1    ;     M     Trela    1    ;     M     Gajewska    1    ;     B     Pawlinski    1    ;     Z     Gajewski    1    
   Department of Large Animal Diseases with Clinic, Faculty of Veterinary Medicine, 
Warsaw University of Life Sciences -  SGGW, Warsaw, Poland          2 Department of 
Immunology, Transplantology and Internal Diseases, Medical University of Warsaw, 
Warsaw, Poland 

 Bone marrow- derived mesenchymal stem cells (MSC) are a promising 
source for cell- based treatment in reparaঞve medicine, but exisঞng 
strategies are restricted by low cell survival and engra[ment therefore 
the in vivo studies of MSC survival in different species and ঞssues are 
needed. Six Polish Landrace female pigs, weighing 90–120 kg, have 
undergone general inhalaঞonal anesthesia (GIA) during which 40 ml 
of red bone marrow were gathered from the head of the humerus. 
Material was collected in sterile condiঞons, using special 13G nee-
dle, 20 ml syringe. The MSC from collected bone marrow were iso-
lated and culঞvated in vitro during 3 weeks as well as labeled with 
PKH 26 and DID. Their differenঞaঞon potenঞal was also tested and 
cyto-  and immunocytochemical stainings were performed. A[erward 
laparotomy (under GIA) through the midline was performed to expose 
the cervix of the uterus. The MSC suspension was transplanted into 
the muscle layer of the cervix on the dorsal part of the cervix, five on 
the le[ and five on the right side, with 1 cm gaps. Two weeks later 
pigs were neutered using similar procedures (GIA, laparotomy), the 
cervix of the uterus was collected and put into buffered formalde-
hyde. The organ was then cut crosswise and longitudinally into small 
slices. The localizaঞon of MSC were defined in cross- secঞons using 
cyto-  and immunocytochemical stainings. Living MSC were found in 
all translantaঞon places. The result of the study is very promising for 
the future research on the reproducঞve system, especially concerning 
cervical abnormaliঞes (wounds, scars, cervical tumors, cervical incom-
petence, dysplasia). MSC could be useful in the future as a supporঞve 
therapy for some diseases of uterine cervix. However, further studies 
are required.      
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       P 59  |    Urolithiasis of the urethra in dog 
as an indicaঞ on for penis amputaঞ on 
     B     Degorska    ;     J     Bonecka    ;     P     Zep    ;     M     Kalwas-Śliwińska    ; 
    B     Bartyzel    ;     M     Galanty    ;     P     Jurka    
   Warsaw University of Life Sciences -  SGGW, Warsaw, Poland   

     Total amputaঞon of penis in dogs is rarely performed in veterinary 
pracঞce. The most common indicaঞons for this treatment are malig-
nant tumors and traumaঞc fractures of the os penis. Parঞal amputa-
ঞon of the distal part of the penis is indicated in cases of recurrent 
prolapse of the urethra with trauma. The occurrence of urolithiasis 
in males is quite high. Obstrucঞon of the urethra usually occurs at 
the height of the penis bone; an unsuccessful a�empt to unblock the 
urethra is an indicaঞon for urethrostomy. The aim of the study is 
to describe an unusual case of urethra obstrucঞon in which, besides 
urethrostomy, amputaঞon of the penis was necessary. An 8- year- old 
male Yorkshire Terrier came to the clinic with severe congesঞon and 
swelling of the penis and anuria. The X- ray study revealed urolithi-
asis of the bladder and urethra along with an incorrect posiঞon of 
the mineralized deposits suggesঞve of an extra- urethral locaঞon. 
The ultrasound indicated signs of congesঞon, oedema, and inflam-
maঞon of surrounding ঞssues. Due to local necrosis, perforaঞon of 
the urethra, and the presence of urolithiasis outside its canal, ampu-
taঞon of the penis with urethrostomy was required. A[er surgery 
and treatment, recovery was achieved and prevenঞve dietary treat-
ment was conঞnued. Histopathological examinaঞon of affected ure-
thra and penis ঞssues excluded neoplasঞc process and local necrosis. 
The probable causes of the described changes were: damage to the 
urethra by urolithiasis, bedsores as a result of local pressure, incor-
rect catheterizaঞon, or all of these causes together. Our case pro-
vides a new indicaঞon for surgery to remove the penis together with 
urethrostomy.      

       P 60  |    Reproducঞ ve eff ects of postnatal 
androgenizaঞ on in female domesঞ c cats 
     L     Demaldé    ;     M Lopez     Merlo    ;     R     Verzelini    ;     C     Barbeito    ;     C     Gobello    
   Naࢼ onal University of La Plata, La Plata, Argenࢼ na   

     To test the hypothesis that in domesঞc cats, the same than in other 
mammals, postnatal androgens defeminize the hypothalamus induc-
ing sterility, the aim of this study was to describe the reproducঞve 
effects of a postnatal administraঞon of a long term release andro-
gen in this species. Secondly, the clinical safety of the treatment was 
also assessed. Thirteen newborn li�ermate female ki�ens were ran-
domly assigned to one of the following treatment groups within the 
first 24 h of birth: testosterone enanthate 12.5 mg total dose sc (TE; 
n = 8) or Placebo (PL; n = 5). The animals were followed up (physi-
cal and behavior examinaঞon, vaginal cytology, fecal testosterone, 
T) unঞl puberty when they were exposed to ferঞle tomcats for mat-
ings. A[er 21 days, serum progesterone was measured, gestaঞon 

was diagnosed by ultrasound and, then, all queens were ovariohys-
terectomized. In the TE- treated animals, fecal T was elevated during 
the first 2 postnatal weeks (p < 0.05), then T remained low. While 
all the females showed estrous behavior and were recepঞve during 
the pubertal estrus (p > 0.1), two TE (2/8) vs. all PL (5/5) cats ovu-
lated (p < 0.05). Only one (1/2) vs. 3 (3/5) of the TE and PL queens, 
respecঞvely became pregnant. All TE ki�ens presented vulva and 
clitoris enlargement during postnatal weeks 3–13, when they normal-
ized. Anovulated TE- treated cats had no corpus luteum, and a signifi-
cant diminuঞon of the endometrial glands as well as of the height of 
the uterine epithelium. It is concluded that in domesঞc cats a single 
postnatal supraphysiological dose of testosterone enanthate caused 
a high proporঞon of anovulaঞon (75%) and histological endometrial 
abnormaliঞes.      

       P 61  |    Eff ect of sucrose as cryoprotectant 
for donkey sperm cryopreservaঞ on 
     M     Díaz    ;     I     Orঞ z    ;     B     Sánchez    ;     V     Lara    ;     A     López    ;     C González   
  de  Cara    ;     R     Aguilera    ;     C     Consuegra    ;     J     Dorado    ;     M     Hidalgo    
   Veterinary Reproducࢼ on Group, Department of Animal Medicine and Surgery, 
University of Córdoba, Córdoba, Spain   

     The aim of this study was to evaluate the effect of different concen-
traঞons of sucrose, a non- permeable cryoprotectant, on post- thaw 
sperm moঞlity, comparing the results with a control extender con-
taining glycerol. Semen samples were collected from three Andalusian 
donkeys using an arঞficial vagina. Therea[er, semen was divided in 6 
aliquots, centrifuged (400 g/10 min) and resuspended with commer-
cial Gent extender for sperm freezing (Minitüb, Tiefenbach, Germany) 
containing glycerol or adding instead 1% BSA and different concentra-
ঞons (Molar,  M ) of sucrose: 0.05, 0.1, 0.25, 0.35 and 0.45. A[er that, 
sperm aliquots were slowly cooled (2 h/5°C), filled in 0.5 ml straws 
and frozen in nitrogen vapors. A[er thawing (37°C/30 s), total (TM, 
%) and progressive (PM, %) sperm moঞlity were assessed by CASA 
and compared between treatments by ANOVA followed by Duncan 
test. Results were expressed as mean ± standard error. Sucrose 
0.25  M  showed similar TM (28.22 ± 4.42 vs. 29.56 ± 4.48) and PM 
(17.11 ± 2.91 vs. 20.00 ± 2.89) a[er thawing when compared to con-
trol treatment with glycerol. However, the remaining sucrose concen-
traঞons resulted in lower sperm moঞlity values. In conclusion, sucrose 
0.25  M  can be used as an alternaঞve to glycerol for freezing donkey 
semen. Further studies are needed including ferঞlity trials, using a 
larger number of animals and assessed sperm parameters.      

       P 62  |    Notch expression in bovine spermatozoa 
     P     Diniz    1    ;     M     Baঞ sta    1    ;     D     Murta    2    ;     A     Torres    1    ;     L     Mateus    1    ; 
    L     Lopes-da-Costa    1    ;     E     Silva    1    
    1 Reproducࢼ on & Development, Centre for Interdisciplinary Research in Animal 
Health (CIISA), Faculty of Veterinary Medicine, University of Lisbon, Lisbon, Portugal  ;  
     2 CBIOS, Faculty of Veterinary Medicine, Lusófona University of Humaniࢼ es and 
Technologies, Lisbon, Portugal   
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     Physiological sperm capacitaঞon results from cell interacঞons (uter-
ine/oviductal epithelia and spermatozoa -  SPZ). Notch is a major cell 
signaling pathway involved in the regulaঞon of cell- fate decisions. 
The objecঞve of this study was to evaluate the presence of Notch 
components (receptors: Notch1- 4; ligands: Dll1, Dll4, Jag1) in bovine 
SPZ with different capacitaঞon status (CS). Viable frozen- thawed 
SPZ were obtained following swim- up and incubated in TALP- Sperm 
without or with heparin. SPZ were then processed for immunofluores-
cence using PNA and each of the anঞ- Notch anঞbodies. PNA allowed 
the differenঞaঞon of the following CS: non- reacted (NR), reacঞng (R) 
and acrosome reacted (AR). Notch1, 2 and 4, Dll1 and 4, and Jag1 
were expressed in SPZ, whereas Notch3 was not detected. Notch1 
had a post- equatorial (PE) expression in 91% of SPZ, irrespecঞve of 
the CS. Notch2 had apical (A), PE or A+PE expression pa�erns, which 
were related to the CS (NR: 79% A, 21% A+PE; R: 26% A, 42% PE, 9% 
A+PE; AR: 77% PE). Notch4 had a calix (SPZ head baseline) or equato-
rial (E) expression, unrelated to the CS. Dll1, Dll4 and Jag1 had single 
expression pa�ern related to the CS. Dll1 had a tail expression (NR: 
96%; R: 60%; AR: 40%). Dll4 had an acrosome expression (NR: 98%; 
R: 94%; AR: 0%). Jag1 had an A expression (NR: 73%; R: 32%; AR: 3%). 
These dynamic expression pa�erns prompt for a Notch involvement 
in SPZ capacitaঞon. (Funding: EXPL/CVT- REP/1485/2012; UID/
CVT/00276/2013)      

       P 63  |    Analysis of sperm quality in a type I 
diabetes zebrafi sh model 
     P     Diogo    ;     A     Eufrásio    ;     G     Marঞ ns    ;     J     Cardeira    ;     L     Cancela    ; 
    E     Cabrita    ;     P     Gavaia    
   CCMAR -  Centre of Marine Sciences, University of Algarve, Faro, Portugal   

     Diabetes is a fast growing disease in human populaঞon and the 
study of its impact on mammalian reproducঞve traits has been con-
troversial. Some authors showed a negaঞve effect on sperm moঞl-
ity and DNA fragmentaঞon in some species, while others failed to 
detect any effects. In the present study zebrafish was used as a 
model to study the effect of diabetes in sperm traits such as moঞl-
ity, viability and DNA fragmentaঞon. Addiঞonally sperm from these 
males was cryopreserved with 10% DMF in Hank ’ s soluঞon. Ten 
transgenic zebrafish (InsNTR- mCherry) were injected with either 
citrate soluঞon (n = 5, control) or metronidazole to ablate pancre-
aঞc β cells and induce a transient state of type I diabetes. Sperm was 
extracted through glass capillary tubes connected to a mouth piece 
and immediately diluted in 10 μl of Hank ’ s soluঞon. Sperm qual-
ity was assessed using sperm moঞlity with CASA system (Proisier, 
Spain), viability was determined in a fluorescent microscope using 
PI/Syber green and DNA fragmentaঞon was assessed by comet 
assay. Although there was a higher average moঞlity in the sperm 
of diabeঞc fish, there were no significant differences on sperm 
moঞlity and viability due to the dispersion in sperm quality within 
groups. Cryopreservaঞon affected sperm quality independently of 
the treatment; therefore no associaঞon could be established with 

diabetes affecঞng sperm moঞlity of zebrafish males. (This work 
was supported by COST AQUAGAMETE (FA1205), PEst- CCMAR/
Mulঞ/04326/2013 project and by FCT doctoral fellowship- SFRH/
BD/97466/2013 (P. Diogo).)      

       P 64  |    The  Dirofi laria repens  cases in the 
reproducঞ ve system of dogs in Poland 
     A     Dobrzynski    ;     M     Klockiewicz    ;     E     Długosz    ;     K     Kacprzak    ; 
    S     Kanafa    ;     P     Jurka    
   Warsaw University of Life Sciences -  SGGW, Warsaw, Poland   

     Filariosis is considered as an important parasiঞc problem in dogs. 
Invasions are caused by several nematode species (Bowman 2000: 
Parasitology for Veterinarians, ISBN 978- 0721670973). These are 
vector- borne diseases transmi�ed by blood- sucking ectoparasites. 
For several years an increasing number of nematode  D. repens  inva-
sions have been noঞced in Poland. The research conducted on the 
group of 529 dogs in 2013–2016 revealed the 191 posiঞve cases 
– microfilariae in blood smears. There were also ELISA and PCR 
tests performed. There were 191 (36.1%) posiঞve samples with 
microfilariae in blood smears, and 22 specimens (4.15%) isolated 
in dogs found. There were noঞced 7 co- infecঞons of  Babesia canis  
and  D. repens . Parasites were most frequently found in spermaঞc 
cord and scrotum in male, mammary glands and linea alba in female 
dogs (72.72%). Single parasites were isolated from fascia of sঞfle 
joint, medial side of cheek, superciliary arches – 6 cases (27.28%). 
There were mainly skin dirofilariosis described in literature (Tarello 
2011, J Parasit Res 2011:578385). In currently conducted research 
adult parasites have been found in different parts of the body – 
mostly found in reproducঞve system of infected animals. It should 
be considered that higher raঞo was due to large number of surgical 
intervenঞons of the reproducঞve systems. Despite microfilariae in 
blood circulaঞon and adults present in different part of the body, 
the course of infecঞon is mostly non- pathognomonic and asympto-
maঞc. The mechanisms of organism self- defense against currently 
ongoing infecঞon and changes of the blood profiles have not been 
recognized yet. This is being currently intensively invesঞgated dur-
ing our studies.      

       P 65  |    Preliminary semen collecঞ on and 
analysis in the Kea parrot 
     A     Dogliero    ;     A     Rota    ;     M Mauthe     von  Degerfeld    ;     A     Ricci    ; 
    G     Quaranta    
   Department of Veterinary Science, University of Turin, Grugliasco, Italy   

     Semen analysis and characterizaঞon is a prerequisite to correct 
semen handling and AI. This work describes the seminal character-
isঞcs of Kea parrot ( Nestor notabilis ), an endangered species endemic 
to the South Island of New Zealand. The current populaঞon is 
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esঞmated to be approximately 1,000–5,000 birds. Semen was col-
lected during breeding season (from January to April) from three 
adult males of five (2/3) and six (1/3) years old, in the collecঞon of 
an amateur aviculturist. The manual massage technique was used. 
A total of 18 ejaculates were collected and evaluated for volume, 
degree of contaminaঞon, spermatozoa concentraঞon; moঞlity and 
kineঞc parameters were assessed on diluted samples (modified TALP, 
pH 8.2, temperature 37.5°C) with a computer- aided sperm analyzer 
(CEROS, Hamilton Thorne Research Inc.). Six ejaculates were not 
analyzable because of an excessively high degree of contaminaঞon. 
Semen color ranged from transparent or turbid yellowish to whit-
ish. The geometric mean of spermatozoa number/ejaculate result 
was 105.15 ± 85.43 × 10 6 . Total and progressive moঞlity were 
78.92 ± 14.77% and 69.17 ± 9.38%, respecঞvely. Great variability 
was observed both among birds and among different ejaculates of 
the same subject. The seminal characterisঞcs of  Nestor notabilis  are 
worth further invesঞgaঞon, with the aim of relaঞng semen quality 
to ferঞlity and defining a minimum inseminaঞng dose for breeding 
purposes. The kea can also represent an interesঞng study model for 
similar threatened species, such as the kaka ( Nestor meridionalis ) and 
the kakapo ( Strigops habropࢼla ).      

       P 66  |    Effi  ciency of GnRH administraঞ on 
on days 5–7 a[ er inseminaঞ on in relaঞ on to 
follicular development in dairy cows 
     R     Dolezel    1    ;     C     Chambert    1    ;     D     Musilova    1    ;     S     Cech    1    ;     T     Palenik    2    
    1 University of Veterinary and Pharmaceuࢼ cal Sciences, Brno, Czech Republic  ;  
     2 CEVA Animal Health Slovakia s.r.o., Brno, Czech Republic   

     Days 5–7 a[er inseminaঞon are considered to be suitable ঞme 
for inducঞon of the accessory corpus luteum by GnRH in cows 
because the 1st cyclic dominant follicle should be present on ovaries. 
Occurrence of 2 corpora lutea (CL) and pregnancy rate in cows treated 
by GnRH on day 5, 6 or 7 in relaঞon to diameter of the largest follicle 
on ovaries in ঞme of the treatment was object of this trial. Cows bear-
ing 1 CL and follicle ≤9 mm (n = 34), 10–14 mm (n = 59) or 15–20 mm 
(n = 42) on day 5 (n = 40), 6 (n = 48) or 7 (n = 47) a[er inseminaঞon 
were treated by gonadorelin (day 0). Ultrasonographical examinaঞon 
was performed on days 0, 14, 28 and about day 90. Occurrence of 
2 CL as well as pregnancy rate in all experimental cows were 42.2% 
(57/135) on day 28 a[er treatment. Pregnancy rate were higher in 
cows bearing 2 vs. 1 CL on day 28 as well as about day 90 (82.5 vs. 
18.5% and 79.0 vs. 18.5%, p < 0.001). Occurrence of 2 CL on day 28 
was significantly higher in cows treated on day 5 vs. day 6 or 7 a[er 
inseminaঞon (60 vs. 33.3 or 36.2%, p < 0.05). Pregnancy rate was not 
influenced by term of the treatment. Surprisingly none significant dif-
ferences were found in number of CL and pregnancy rate in rela-
ঞon to follicle size in ঞme of the treatment. Our results show higher 
efficiency of accessory corpus luteum inducঞon by administraঞon of 
gonadorelin in cows treated on day 5 vs. day 6 or 7 a[er inseminaঞon 
regardless size of the largest follicle on ovaries in ঞme of treatment.      

       P 67  |    Relaঞ onship between color fl ow Doppler 
sonographic assessment of corpus luteum in the 
pregnant and not pregnant mares 
     D     Domanska    ;     M     Domino    ;     M     Trela    ;     T     Nagas    ;     B     Pawliński    ; 
    Z     Gajewski    
   Department of Large Animals Diseases with the Clinic, Faculty of Veterinary 
Medicine, Warsaw University of Life Sciences -  SGGW, Warsaw, Poland   

     Color- flow Doppler sonography has been described as a means of 
assessing corpus luteum (CL) funcঞon rapidly, because area of luteal 
blood vessels correlates well with circulaঞng progesterone (P4) concen-
traঞons in estrous cycling mares. The aim of this study was to assess the 
relaঞonships between CL size and vascularity evaluated by color Doppler 
ultrasonography, and to determine the differences in the corpus luteum 
blood flow (CLBF) between the pregnant and not pregnant mares. The 
ultrasound examinaঞons were carried out on 20 Warmblood mares at 
5, 10, 15 days a[er arঞficial inseminaঞon (AI). CL size was determined 
by measurement of the maximal cross- secঞonal area of the luteinized 
ঞssue (MCSL) and CL blood supply by the maximum colored area of the 
luteinized ঞssue (MCAL) from Doppler ultrasound images. There were 
no significant differences in MCSL (p > 0.05) between days 5, 10 and 
15 in pregnant and days 5 and 10 in cyclic mares as well as in MCAL 
between days 5 and 10 in both pregnant and cyclic mares. Whereas 
at day 15 MCSL significant decreased in cyclic mares (p = 0.016) and 
MCAL significant decreased (p = 0.0004) and increased (p = 0.003) in 
pregnant and cyclic mares respecঞvely. The increase of the blood sup-
ply of the CL (MCAL) corresponded with luteolysis manifested by MCSL 
decreasing at 15 day a[er AI. The lack of luteolysis at 15 day (preg-
nant mares) was related to constant MCAL and MCSL decreases. Color 
Doppler ultrasonography may be used to esঞmate the corpus luteum 
growing, maturaঞon and luteolysis be�er than standard ultrasound, 
because more accurately corpus luteum aging. Therefore Color Doppler 
USG provides more quanঞtaঞve informaঞon than the standard USG in 
phases of the estrous cycle and earl pregnancy examinaঞon.      

       P 68  |    Eff ect of N- methyl- 2- pyrrolidone and 
seminal plasma on cooled rabbit semen 
     P     Domingo    ;     M     Olaciregui    ;     N     González    ;     A Del     Niño    ; 
    I De     Blas    ;     L     Gil    
   Department of Animal Pathology, Faculty of Veterinary, University of Zaragoza, 
Zaragoza, Spain   

     N- methyl- 2- pyrrolidone (NMP) and N, N- Dimethylformamide (DMF) 
are amide solvents used in chemical reacঞons. Unlike DMF, the car-
cinogenic nature of NMP has not been demonstrated yet. The aim of 
this study was to assess whether NMP can be used as cryoprotectant 
for rabbit semen cooling and if the seminal plasma (SP) has beneficial 
effects on rabbit sperm preservaঞon at 4°C over ঞme. Ejaculated semen 
from 8 rabbits was diluted with INRA or INRA plus NMP. An aliquot 
of INRA and the enঞre INRA plus NMP were stored at 4°C. The other 
aliquot of INRA was centrifuged at 700 g for 10 min to remove SP, then 
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the sperm was resuspended in INRA and INRA plus NMP and stored 
at 4°C. Samples were analyzed at 4, 24, 48 and 72 h a[er collecঞon 
by Integrated Sperm Analysis System (ISAS), eosin- nigrosin stain (vital-
ity), hipo- osmoঞc- swelling (HOS) test and acrosome integrity test. The 
moঞlity was affected (p < 0.05) by the SP and the extender. The sperm 
moঞlity was higher (p < 0.05) in presence of SP (59.7 ± 3.0%) or INRA 
(57.6 ± 3.0%) than those without SP (45.9 ± 3.0%) or INRA plus NMP 
(47.9 ± 3.0%). The addiঞon of NMP showed significant differences 
(p < 0.05) in other values related with moঞlity such as progressive moঞl-
ity, LIN, STR and BCF, whereas INRA showed higher VCL, VSL and VAP. 
Significant differences (p < 0.05) over ঞme were observed in moঞlity, 
VCL, VSL, VAP, LIN, STR, WOB, ALH, BCF and HOS test. In contrast, 
there were no significant differences in vitality and acrosome integrity. 
These results suggest that extender, SP and ঞme have influence on the 
sperm moঞlity, whereas the addiঞon of NMP did not offer advantages.      

       P 69  |    Assessment of DNA integrity a[ er 
freeze- drying of rabbit semen 
     P Domingo     Tomás    ;     M     Olaciregui    ;     N     González    ;     F     Marঠ nez    ; 
    I De     Blas    ;     L     Gil    
   Faculty of Veterinary, University of Zaragoza, Zaragoza, Spain   

     The aim of this study was to assess DNA integrity of rabbit semen a[er 
freeze- drying with different extenders. Semen was collected from seven 
rabbits with moঞlity of spermatozoa higher than 85% and mixed to obtain 
a heterospermic sample. Heterospermic sample was diluted with INRA 
and divided into four aliquots and washed by centrifugaঞon at 700 g for 
10 min. Seminal plasma was removed and the sperm pellet was resus-
pended in basic medium (10 m M  Tris- HCl buffer and 50 m M  NaCl) sup-
plemented with 50 m M  EGTA (1), 50 m M  EGTA plus 105 μ M  Rosmarinic 
acid (2), 50 m M  EDTA (3) or 50 m M  EDTA plus 105 μ M  Rosmarinic acid 
(4). Sample of 150 μl were poured into cryovials, plunged into liquid 
nitrogen and immediately lyophilized by Telstar Lyobeta 25©. Semen 
samples were kept at room temperature for at least 2 months. A[er 
rehydraঞon with 300 μl bidisঞlled water, the analysis of DNA integrity 
was performed by Sperm DNA Fragmentaঞon Test (Halomax ® ). DNA 
fragmentaঞon was higher when semen samples were freeze- dried with 
EGTA (11% fragmented DNA) than with EDTA (4.4% fragmented DNA) 
(p < 0,001). Furthermore, the presence of Rosmarinic acid showed staঞs-
ঞcally significant influence (p = 0.023), causing 1,361 ঞmes more DNA 
fragmentaঞon in samples without Rosmarinic acid. It was concluded that 
the use of EDTA and moreover supplementaঞon with Rosmarinic acid 
improves sperm DNA integrity of freeze- dried rabbit spermatozoa.      

       P 70  |    Control of myoelectric acঞ vity pa� erns 
in the porcine uterus by pacemaker cells 
     M     Domino    ;     B     Pawlinski    ;     Z     Gajewski    
   Department of Large Animals Diseases with the Clinic, Faculty of Veterinary 
Medicine, Warsaw University of Life Sciences -  SGGW, Warsaw, Poland   

     The myoelectrical acঞvity is a result of voltage-  and ঞme- dependent 
changes in membrane ionic permeability and may be detected directly 
in myometrium by electromyography (EMG). The ICLC (Intersঞঞal 
Cajal- Like Cells) contained in myometrium are suspected to display 
characterisঞc pa�erns of rhythmical acঞvity and to have dual func-
ঞons as pacemakers and conducঞon pathways for the acঞve propaga-
ঞon of electrical slow waves. The aim of the study was to describe 
relaঞons between uterine EMG acঞvity and ICLC occurrence in pig 
using an in vivo model. The spontaneous uterine myoelectrical acঞv-
ity in the 10 non- pregnant, mature sows during diestrus was recorded 
by the combinaঞon of three electrodes connected to transmi�er 
used in large animals. The typical pa�ern of rhythmic electrical acঞv-
ity was recorded during 3 weeks of registraঞon. Mean amplitude 
(A), mean root mean square (RMS), duraঞon of electrical acঞvity (D), 
duraঞon of pauses between acঞviঞes (P), number of excitaঞons (N) 
were analyzed regarding to different topographic regions. In parallel 
immunofluorescent studies, the distribuঞon of specific c- kit/CD 117 
receptors (display on ICLC surface) in the same topographic regions of 
porcine reproducঞve tract was determined. The significant strong cor-
relaঞon (Pearson ’ s r) between ICLC density and EMG parameters such 
as duraঞon of electrical acঞvity (D) (r = −0.85, p = 0.03) and duraঞon 
of pauses (P) (r = −0.81, p = 0.05) in uterine horn ঞp were demon-
strated. No significant correlaঞons in any of the parameters studied 
were observed for the uterine body and horns. The electrophysiologi-
cal studies indicate that ICLC in the horn ঞp myometrium may parঞci-
pate in the regulaঞon of slow waves duraঞons and frequency similar 
to ICC in gastrointesঞnal tract      

       P 71  |    The eff ects of ram introducঞ on or 
estrus synchronisaঞ on by MAP, FGA and 
CIDR- G on reproducঞ ve parameters in 
Awassi ewes during transiঞ on period 
     A     Donmez    1    ;     B     Uslu    2    ;     Ö     Ųcar    3    
    1 Ataturk University, Van, Turkey  ;       2 Department of Reproducࢼ on and AI, 
Faculty of Veterinary Medicine, Cumhuriyet University, Sivas, Turkey  ;       
3 Department of Repro ducࢼ on and AI, Faculty of Veterinary Medicine, 
Atatürk University, Erzurum, Turkey   

     Recently, overgrazed pasture areas have enforced inevitable 
a�empts (using hormones/ram effect) for increasing the individual 
yield in sheep. For this, 100 Awassi ewes (aged 2–4 year old) were 
divided randomly into 5 equal groups (n = 20, each): Group I; ewes 
given 30 mg FGA vaginal sponge (Chrono- Gest ® ) for 12 days and 
500 IU eCG (Gonaser PMSG ® ) i.m. upon withdrawal. Group II; ewes 
received 60 mg MAP sponge (Esponjavet ® ) for 12 days and 500 IU 
eCG, as above. Group III; 0.3 gr P4 (CIDR- G ® ) inserted for 12 days 
and 500 IU eCG injected, as above. Group IV; ewes received no 
hormone, but 10 rams (aged 4–5 year old; known ferঞle) were kept 
12 km away for 2 months and re- introduced rotaঞonally with them 
a[er grouping. Group V; as control, no hormone given. Following 
sponge withdrawals, estrus signs were monitored (teaser rams) twice 
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a day 24 h onwards. Estrous ewes were allowed to hand- mate. Data 
from rouঞne reproducঞve parameters were recorded. Estrus rates 
were 100% (20/20) in treatment groups (I–IV) while it was 55% 
(11/20) in controls (Group V), with significant (p < 0.05) differences 
between them. For interval to the onset of estrus, there was sig-
nificant difference between Group III (24 h to 48 h) and Group IV 
(96 h to 120 h). Pregnancy rates (2.5- month) in treatment groups (I- 
IV) were 70% (14/20), 75% (15/20), 95% (19/20) and 10% (2/20), 
respecঞvely while it was 27.27% (3/11) in Group V. The differences 
between Groups “I- III” and “IV- V” were significant. Twining rates in 
Group I (7.14%; 1/14) and in Group III 27.27%; 3/11) were signifi-
cantly higher than those (zero %, all) in other groups (Groups II, IV 
and V). We conclude that both ram effect and “P4 and eCG” admin-
istraঞons should be combined for superior ferঞlity in Awassi ewes 
during transiঞon period.      

       P 72  |    Embryo transfer in Andalusian 
donkeys: preliminary results 
     J     Dorado    ;     M     Bo� rel    ;     A     Rodríguez    ;     I     Orঞ z    ;     M     Hidalgo    
   Veterinary Reproducࢼ on Group, Department of Animal Medicine and Surgery, 
University of Cordoba, Cordoba, Spain   

     This preliminary study was conducted to evaluate the effect of sev-
eral factors (individual donor, donor age, day of flushing, number of 
cycles in the same donor, and number of ovulaঞons per cycle) on the 
outcome of the non- surgical embryo collecঞon technique, based on 
posiঞve flushing (flushings where at least one embryo was recov-
ered) and embryo recovery (embryos recovered per cycle) rates as 
well as on the quality of the embryos. Secondly, it aimed to serve as 
a starঞng point for the use of vitrificaঞon and embryo transfer in the 
conservaঞon of the Andalusian donkey. Six to nine days a[er ovula-
ঞon, donors were flushed three ঞmes for embryo recovery and each 
recovered embryo was evaluated for morphology and measured. 
Data were evaluated by the chi- square test and the Kruskal- Wallis 
ANOVA. A total of 15 embryo collecঞons were performed, of which 
12 were posiঞve flushings (80%). Thirteen embryos were recovered 
out of 15 estrous cycles (86.7%) and 16 ovulaঞons (81.3%) of eight 
Andalusian jennies, 5–10 years old, naturally mated. All recovered 
embryos but one were classified as Grade 1 (excellent or very good). 
Mean diameter of donkey embryos was 158.33 ± 8.33 μm (range: 
150–175 μm) for 6- days- old embryos; 366.67 ± 124.44 μm (range: 
175–600 μm) for 7- days- old embryos; 685.00 ± 139.33 μm (range: 
375–1100 μm) for 8- days- old embryos; 3000 μm for 9- days- old 
embryos. None of the factors studied affected (p > 0.05) the out-
come of the non- surgical embryo collecঞon technique. In conclu-
sion, this preliminary study resulted in a good embryo recovery 
rate but failed to idenঞfy factors that affect the rate of posiঞve 
flushings, the embryo recovery rate, and the quality of the embryos. 
Finally, embryos collected on days 6 and 7 had a diameter lesser 
than 300 μm.      

       P 73  |    Implementaঞ on of “on- farm” method for 
early detecঞ on of non- pregnant cows by a single 
ultrasonographic examinaঞ on of the ovaries on 
day 21 a[ er arঞ fi cial inseminaঞ on 
     T     Dovenski    1    ;     B     Atanasov    1    ;     K     Ilievska    1    ;     B     Stojanov    2    ;     B     Jasari    3    
    1 Faculty of Veterinary Medicine, Ss Cyril and Methodius University, Skopje, Republic 
of Macedonia  ;       2 Veterina Centar Strumica, Strumica, Republic of Macedonia  ;  
     3 Ministry of Agriculture Forestry and Water Economy, Skopje, Republic of 
Macedonia   

     When an ultrasound is used for early pregnancy diagnosis, the empha-
sis must be given to idenঞfy non- pregnant rather than pregnant cows 
which allow their immediate re- inseminaঞon, and thus to increase the 
rate of successful ferঞlizaঞon. The aim of the present study was to 
implement an on- farm method for early detecঞon of non- pregnant 
cows by single ultrasonic examinaঞon of the ovaries on day 21 a[er 
arঞficial inseminaঞon. A total of 98 Holstein cows with regular estrous 
cycle, from three dairy farms were included in this study. The cows 
were scanned by B- mode “real ঞme” ultrasound scanner equipped 
with 7.5 MHz trans- rectal linear probe. The cows were declared “non- 
pregnant” if either a “poor echogenic” Corpus Luteum (CL) with a 
diameter <21 mm and concomitant follicle with a diameter >15 mm 
were observed or absence of visible funcঞonal CL. If a CL with “granu-
lar, grayish echogenic structure”, at least 25 mm in diameter and pre-
sent follicle/s, with a diameter no larger than 13 mm was observed, 
the cows were considered “pregnant”. Confirmaঞon of the test results 
was carried out on day 33 a[er AI, also by ultrasonography. General 
accuracy (pregnant vs. non- pregnant) was 78.57%; however, the 
greatest accuracy was obtained for the “negaঞve predicঞve value” 
with 100% of sensiঞvity and 57.14% of specificity. Based on the 
results it can be concluded that this method is suitable and applicable 
as “on- farm” examinaঞon for detecঞon of non- pregnant cows which 
can be used without any addiঞonal blood or milk sampling and labora-
tory analysis for pregnancy diagnoses. Furthermore, all cows declared 
as “non- pregnant” when this method is used, could be inseminated on 
the same day, if a follicle larger than 17 mm is observed.      

       P 74  |    The infl uence of elevated temperature 
on the morphology of bovine oviduct epithelial 
cells (BOECs) cocultured with ca� le embryos 
     A     Duszewska    ;     P     Greda    ;     M     Baraniewicz    ;     M     Tracz    ;     K     Anusz    ; 
    P     Jurka    ;     A     Compa    
   Faculty of Veterinary Medicine, Warsaw University of Life Sciences -  SGGW, 
Warsaw, Poland   

     The objecঞve of this study was to evaluate the morphology of BOECs 
cocultured with ca�le embryos at the elevated temperature of 41°C. 
Bovine oviducts and ovaries were collected post mortem from slaugh-
tered ca�le. Oviduct epithelial cells were isolated from oviducts, 
which were obtained from ca�le between days 0 and 4 of estrous 
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cycle. Ca�le embryos were obtained based on in vitro ferঞlizaঞon of 
oocytes matured in vitro. BOECs were cocultured with ca�le embryos 
at control (38.5°C) and elevated (41°C) temperatures for 168 h. 
Staঞsঞcal analyses were performed by Statgraphics 5.0 Centurion 
using T- test. A[er 168 h, the percentage of blastocysts was signifi-
cantly higher at 38.5°C than at 41°C (30.03 ± 2.07 vs. 0), (p < 0.001). 
The percentage of viable cells was similar in the BOECs from control 
(84 ± 3.02) and elevated (82 ± 2.16) temperatures. Analysis of the 
cilia movement of ciliated cells indicated no difference between con-
trol and elevated temperatures. The SEM micrographs’ analysis indi-
cated that the length of cilia on BOECs surface at 38.5°C was similar 
to 41°C (5.5 μm ± 0.3 vs. 5.3 μm ± 0.2). The number of microvilli on 
secretory cells was also similar at control (44.5 ± 1.3) and elevated 
(43.7 ± 1.2) temperatures. The TEM micrographs’ analysis showed 
that the number of secretory cells of BOECs cultured at control tem-
perature (12 ± 3.6) was similar to elevated temperature (11.9 ± 4.1). 
In conclusion, the elevated temperature has no effect on the morphol-
ogy of BOECs but negaঞvely influences ca�le embryo development. 
(GRANT 453/N- COST/2009/0)      

       P 75  |    Eff ect of ethanol addiঞ on to 
extender on quality and ferঞ lity of chilled 
boar semen 
     A     Erokhin    ;     S     Ushakova    
   Research Insࢼ tute of Animal Breeding, Moscow Region, Russia   

     The aim of this study was to evaluate the effect of sub- lethal expo-
sure of liquid stored boar semen to ethanol as anঞoxidant addiঞve 
on the spermatozoa quality and ferঞlity. In Exp. 1 the semen samples 
(n = 6) from 4 Large White boars were collected and pooled. Pooled 
samples were divided into 5 equal parts and each part was extended 
with Glucose- tris- bicarbonat extender containing 0 (control) or dif-
ferent concentraঞons of absolute ethanol (0.05; 0.1; 0.2 and 0.3%). 
The extended semen was stored at 17°C for up to 10 days and evalu-
ated for progressive sperm moঞlity (CASA), acrosome morphology 
(Watson technique), viability (eosin- nigrosin), longevity and malon-
dialdehyde concentraঞon. In Exp. 2 the effect of ethanol addiঞon to 
diluted semen (0.1%) on the ferঞlity results of inseminated sows was 
evaluated. Sows in Exp. group (n = 38) and control group (n = 40) were 
inseminated twice in spontaneous estrus using 24 h stored semen 
(3 × 10 9  moঞle spermatozoa/dose). Staঞsঞcal analysis was made 
using a Students t- test and a chi- square test. Progressive sperm moঞl-
ity and longevity were higher in the group with 0.1% ethanol than 
control (p < 0.05) at 6 and 8 d of storage. Malondialdehyde concen-
traঞon was lower in ethanol treated groups (0.1–0.3%) at 3 and 5 d 
of storage compared to the control group (p < 0.05). There was no 
staঞsঞcally significant difference in farrowing rates between sows 
inseminated with sperm in which 0.1% ethanol (84.2%) was added vs. 
control (82.6%). Our results show that although addiঞon of ethanol 
at a 0.1% concentraঞon affects the in vitro moঞlity and longevity of 
chilled boar sperm, their ferঞlity is not improved.      

       P 76  |    Testosterone and 11- ketotestosterone 
level according to gonadal and gameঞ c 
development in male trout ( Oncorhynchus mykiss ) 
     E     Espinosa    ;     A     Josa    ;     V     Luño    ;     O     Mitjana    ;     L     Gil    
   Obstetrics and Reproducࢼ on Area, Faculty of Veterinary, University of Zaragoza, 
Zaragoza, Spain   

     The aim of this study was determined the testosterone (T) and 
11- ketotestosterone (11KT) plasma levels in male trout with differ-
ent tesঞcular development. 35 male trout 1 year old were clustered 
according gonadal growth: 11 trout showed gametogenesis and sperm 
producঞon (batch 1), 9 trout showed tesঞcular development and 
azoospermia (batch 2), and 15 trout showed underdeveloped testes 
(batch 3). Testosterone level increased since September and reached 
a peak in January in all batches (52.61 vs. 58.41 vs. 44.95). The maxi-
mum values corresponded to batch 1 and 2. The low levels were 
registered during the period between April and September (<10 ng/
ml). The 11KT levels increased from October to January (62.76 vs. 
66.15 vs. 53.17) and decreased from March to October (<13 ng/ml). 
The highest values were reached by male trout with developed testes 
with or without sperm producঞon. The hormonal profile showed simi-
lar modificaঞon in every batch during experimental period. In three 
batches, over the year, T concentraঞons were significantly related to 
11- KT levels (p < 0.001). In all batches these low T and 11- KT, concen-
traঞons in spring and end- summer were followed by increased levels 
in winter (for May to November, Dunn ’ s test, p < 0.01) and a sharp 
rise in January (for November to January, Dunn ’ s test, p < 0.05), with 
levels steadily decreasing therea[er. Maximum values were obtained 
by male trout with gonadal development, although male trout with 
underdeveloped testes showed high values during breeding season of 
Rainbow trout (January to March).      

       P 77  |    Stallion sperm cryopreservaঞ on: eff ect 
of α- tocopherol on the quality and heterologous 
in vitro ferঞ lizaঞ on capacity under diff erent 
freezing rate 
     M     Faheem    1    ;     J     Franco    2    ;     A     Chaveiro    2    ;     F Moreira da     Silva    2    
    1 Faculty of Agriculture, Cairo University, Giza, Egypt  ;       2 Department of Agrarian 
Sciences, University of the Azores, Angra do Heroísmo, Portugal   

     The effects of supplementaঞon of α- tocopherol and different freez-
ing rates (FR) on the ability of stallion sperm to heterologous in vitro 
ferঞlizaঞon (IVF) of bovine oocytes with zona pellucida intact (ZP- I) 
were invesঞgated, in an a�empt to develop a model for assessing 
cryopreserved sperm funcঞon. Semen (four ejaculates per stallion) 
was obtained from four purebred Lusitano stallions. Each ejacu-
late was subjected to cryopreservaঞon with a commercial extender 
(Ghent, Minitube Iberia, Spain), without any supplementaঞon (con-
trol) or supplemented with 2 m M  α- tocopherol. The semen was 
exposed to two different FRs between 5 and −15°C: slow (5°C/min) 
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and moderate (10°C/min). A[er thawing, the viability (Syber- 14 and 
PI), mitochondrial membrane potenঞal (MMP; JC- 1) and membrane 
lipid peroxidaঞon (LPO; C11- BODIPY581/591) of each sample were 
determined by flow cytometry. For both extenders, the viability was 
higher for spermatozoa cooled at slow FR (p < .05). The α- tocopherol 
extender improved (p < .05) post- thaw LPO; however, it did not 
improved viability and MMP. Regarding the heterologous IVF rate, 
in the moderate FR, α- tocopherol supplementaঞon showed a higher 
percentage of IVF (p < .05), comparing with the control. Regarding 
the slow FR, no significance differences were observed for percent-
age of IVF between the two extenders and the FRs. However, it 
seems that the α- tocopherol supplementaঞon improve the IVF rate. 
In conclusion, this research demonstrated that bovine oocytes ZP- I 
can be used to evaluate the quality of frozen- thawed stallion semen, 
as well as, α- tocopherol supplementaঞon in the stallion freezing 
extender might exert a protecঞve effect against oxidaঞve damage 
during heterologous IVF.      

       P 78  |    Reproducঞ ve performance in aging 
and young roosters from the endangered breed 
‘Gallina Valenciana de Chulilla’ 
     A Fajardo     Sánchez    1    ;     R     Lavara    2    ;     M     Marঠ nez-Granell    1    ; 
    E     García-Roselló    2    ;     EA     Gómez    1    ;     ML     Mocé    2    ;     E     Mocé    1    
    1 Animal Research and Technology Center (CITA), Valencian Insࢼ tute of Agricultural 
Research (IVIA), Segorbe, Spain  ;       2 Veterinary School, Universidad CEU Cardenal 
Herrera, Valencia, Spain   

     Reproducঞve failure is a common process in aging animals, declin-
ing ferঞlity a[er 45 week in broiler roosters. The aim of this study 
was to compare some in vitro quality parameters and in vivo ferঞlity 
of young (Y: 24–30 week of age) and aging (A: >5 years) roosters 
from the endangered autochthonous breed ‘Gallina Valenciana de 
Chulilla’. 13 Y and 17 A roosters were used for the evaluaঞon of 
valid ejaculates (VE), volume (V; ml), concentraঞon (C; × 10 9  sperm/
ml), plasma membrane integrity (PMI; %) and abnormal sperm (AS; 
%) in 53 ejaculates (20 from Y and 33 from A). Twenty- six A hens 
(48 eggs) were inseminated with 9 of the A roosters and 36 Y hens 
(215 eggs) were inseminated with 8 of the Y roosters. Ferঞlity at 
d7 (FR) of incubaঞon and hatching (from ferঞlized eggs; HR) rates 
(%) were recorded. All the protocols are described in Blanch et al. 
(Theriogenology 2014, 81: 1174–80). VE and V were higher in Y 
(95% and 0.43 ± 0.03) than in A roosters (46% and 0.3 ± 0.03) while 
C, PMI and AS were similar between Y (1.2 ± 0.3 C, 90 ± 5 PMI and 
33 ± 7 AS) and A (1.3 ± 0.4 C, 99 ± 6 PMI and 36 ± 9 AS). FR and 
HR were also similar between Y (66 ± 12 and 82 ± 3) and A (80 ± 11 
and 76 ± 7) groups. In conclusion, the number of VE and V declined 
in A roosters, but the other quality parameters were similar in both 
groups. Albeit not staঞsঞcally different, it appears that higher ferঞl-
ity rates can be obtained in the eggs layed by A hens inseminated 
with the sperm from A males. (Funded by INIA (RZP2014- 00002- 
00- 00) and FEDER funds)      

       P 79  |    Weight of the reproducঞ ve tract in 
relaঞ on to the age in wild sows ( Sus scrofa ) 
     MV     Falceto    1    ;     T     Tejedor    1    ;     S     Mateo    1    ;     V     Lizana    2    ; 
    MA     Sánchez-Isarria    2    ;     O     Mitjana    1    
    1 Faculty of Veterinary, University of Zaragoza, Zaragoza, Spain  ;       2 Fish and Wildlife 
Service, Department of Infrastructure, Territorio y Medio Ambiente Generalitat 
Valenciana, Valencia, Spain   

     Wild boar populaঞon management is necessary in countries like Spain 
due to its increase in number over the last years. In order to achieve an 
adequate management, it would be important to have a good under-
standing of the reproducঞon parameters in the current populaঞon. 
From 2011 to 2015, we have studied the genital tract of 125 non- 
pregnant wild sows caught during the hunঞng season in the northeast 
region of Spain. Wild sows were classified according to their weight 
or age: Young (<6 months) Young1 (<30 kg) Young- adult (30–35 kg) 
and adult (>35 kg). The weight of the ovaries, uterine horns and 
enঞre uterus were staঞsঞcally compared among ages. The weight 
of ovaries (le[ vs. right) was: Young (0.39 ± 015 vs. 0.42 ± 009 g), 
Young 1 (0.67 ± 0.72 vs. 0.56 ± 05 g), Young- Adult (1.12 ± 0.38 vs. 
0.86 ± 0.16 g) and Adult (1.12 ± 0.09 vs. 0.94 ± 0.07 g). The weight of 
ovaries increased with the age, as illustrated by the significant differ-
ence between the Young and Adult groups (p < 0.05). However, there 
was no significant difference in weight between the right and le[ horn 
in any age group. The weight of the enঞre uterus increased according 
the age (13.16 ± 3.14, 23.89 ± 4.40, 53.99 ± 7.60, and 59.35 ± 24.28 
to Young, Young 1, Young- Adult, and Adult, respecঞvely). Further 
studies should be carried out to evaluate the female puberty moment 
so as to come up with an adequate management system to foster the 
reproducঞve control of the wild pig populaঞons.      

       P 80  |    Relaঞ onship between semen analysis, 
chromaঞ n integrity (SCD), moঞ le sperm organelle 
morphology examinaঞ on (MSOME) and tesঞ cular 
hemodynamic changes in ram according to the 
breeding season 
     R     Faundez    ;     M     Domino    ;     S     Dąbrowski    ;     K     Borzyszkowski    ; 
    M     Petrajঞ s-Gołobów    ;     Z     Gajewski    
   Department of Large Animal Diseases with Clinic, Faculty of Veterinary Medicine, 
Warsaw University of Life Sciences -  SGGW, Warsaw, Poland   

     The aim of this study was to establish the correlaঞon between 
sperm moঞlity, SCD (sperm chromaঞn dispersion test), MSOME 
(moঞle sperm organelle morphology examinaঞon) and tesঞcu-
lar hemodynamic changes in the ram according to the breeding 
season. In the study, 18 rams free of tesঞcular pathologies were 
examined using color and pulsed- wave Doppler ultrasound with 
a linear array 3–13 MHz probe MyLab 30 Vet Gold (Esaote, Italy). 
Peak systolic velocity (PSV), end diastolic velocity (EDV), resisঞve 
index (RI), and pulsaঞlity index (PI) of the tesঞcular artery were 
measured. For sperm moঞlity assessment, the Sperm Class Analyser 
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CASA system (Micropঞc S.L, Spain) was used. Furthermore, sam-
ples were taken to determine sperm DNA fragmentaঞon by SCD 
test (Halomax, Halotech DNA, SL Spain) and MSOME (Leica DMi8 
DIC inverted microscope). During the breeding season, several 
significant correlaঞons were detected: straight- line velocity (VSL) 
and PI (r = 0.60; p = 0.017) and PSV (r = 0.66; p = 0.007); linearity 
(LIN) and PI (r = 0.78; p = 0.001), RI (r = 0.67; p = 0.007) and PSV 
(r = 0.62; p = 0.013); straightness (STR) and PI (r = 0.83; p < 0.001), 
RI (r = 0.73; p = 0.002) and PSV (r = 0.74; p = 0.002). Furthermore, 
it was observed that the USG parameters were significantly lower 
than these detected in the non- breeding season. In conclusion the 
posiঞve correlaঞon between the USG parameters and sperm moঞl-
ity during breeding season would reflect that lower value in the peak 
systolic velocity and pulsaঞlity index associated with a decrease of 
blood flow in the tesঞcular artery can favorably influence the sper-
matogenesis process. The study showed that the observed corre-
laঞon between sperm moঞlity and USG parameters may provide a 
useful reference for male clinical evaluaঞon.      

       P 81  |    High milk producঞ on does not diminish 
the sexual response of anestrous goats primed 
with progesterone and sঞ mulated with male 
eff ect 
     JA     Flores    ;     G     Fitz-Rodríguez    ;     J     Vielma    ;     ES     Mendieta    ; 
    T     González-Quirino    ;     G     Duarte    ;     JA     Delgadillo    ;     H     Hernández    
   Antonio Narro Agrarian Autonomous University, Torreón, Coahuila, Mexico   

     We determined if high milk producঞon provokes a diminuঞon of 
the sexual response of anestrous goats primed with progester-
one and submi�ed to male effect. During the sexual rest period 
(March), two group of goats (n = 14 each) with different milk yield 
were exposed during 5 d to two sexually acঞve males previously 
treated with 2.5 mo of long days (16 h/light) from November 1st. 
In goats from Low Producঞon (LP) group the daily milk producঞon 
was 0.729 ± 0.65 kg, whereas in the High Producঞon (HP) group 
was 1.386 ± 0.85 kg (p < 0.001). Parturiঞon of all goats was on 
January 21 ± 5 d and they were milked manually once daily. Forty- 
eight hours prior to introducঞon of males, all goats were treated 
IM with 25 mg of progesterone. Estrous behavior was determined 
each 3 h during 5 d by direct visual observaঞon. Ultrasonography 
of the ovaries was performed three ঞmes daily unঞl the ovulaঞon 
was inferred by disappearance or collapse of a potenঞal preovu-
latory follicle previously idenঞfied. Latency to estrus was not dif-
ferent between groups (45.5 ± 1.0 and 37.5 ± 4 h, for LP and HP, 
respecঞvely, p > 0.05). Latency to ovulaঞon was similar between 
LP (72.8 ± 3.9 h) and HP (66.9 ± 3.9 h, p > 0.05). Proporঞon of 
females that showed estrus was of 92.9% in two groups (p > 0.05). 
Proporঞon of goats that ovulated did not differ between those from 
LP (85.7%) and HP (92.9%; p > 0.05). We conclude that high milk 
producঞon level does not affect the response of anovulatory female 
goats exposed to male effect.      

       P 82  |    Disrupঞ on of the splicing factor ZRSR2 
impairs folliculogenesis in mice 
     N     Fonseca    ;     AP     López-Cardona    ;     R     Fernández-González    ; 
    A     Guঞ érrez-Adán    
   Naࢼ onal Research Insࢼ tute of Food Technology, Naࢼ onal Insࢼ tute for Agricultural 
and Food Research and Technology (INIA), Madrid, Spain   

     Mammalian oocytes are arrested at prophase I. During ovulaঞon, 
germinal vesicle breakdown marks the resumpঞon of meiosis I and 
progression to meiosis II. Events controlling the progression of fol-
liculogenesis require a ঞght regulaঞon of gene expression to pro-
duce funcঞonal gametes. Splicing of mRNA, a post- transcripঞonal 
modificaঞon, should modulate the expression of some essenঞal genes 
involved in follicle maturaঞon. ZRSR2 is a splicing factor necessary for 
the recogniঞon of 3ʹ splice site in unprocessed mRNA. Interesঞngly, 
ZRSR2 is located on the X- chromosome in all mammals. Quanঞtaঞve 
PCR analysis revealed that ZRSR2 is overexpressed in primary fol-
licles compared to more mature stages of female gametes, suggest-
ing an important funcঞon of ZRSR2 during oocyte maturaঞon. To 
study the funcঞon of ZRSR2 in folliculogenesis, we used CRISPR- 
nCas9 technology to generate three mutant mice lines with ZRSR2 
disrupted at its RNA- recogniঞon moঞf. Homozygous mutant females 
exhibited severe defects in growing oocytes as they did not respond 
to superovulaঞon, ulঞmately leading to female sterility. At 3 months 
of age, mutant ovaries were smaller than controls and histological 
secঞons showed evident defects during follicle maturaঞon: the pres-
ence of less advanced- stage follicles, abnormal antral follicles and less 
fully- grown oocytes suggest that oocyte development is impaired 
in ZRSR2 mutants. Moreover, the number of antral stage follicles, 
when oocyte acquires meioঞc competence, decreases dramaঞcally in 
ZRSR2 mutants, likely impeding proper meioঞc resumpঞon. Our find-
ings uncover a funcঞonal link between ZRSR2 and splicing governing 
meioঞc progression during folliculogenesis.      

       P 83  |    Distribuঞ on of serum PSPB 
concentraঞ on and pregnancy loss in 
pregnant dairy cows 
     G     Gábor    ;     O     Balogh    
   Naࢼ onal Agricultural Research Center, Research Insࢼ tute for Animal Breeding, 
Nutriࢼ on and Meat Science, Herceghalom, Hungary   

     Since early 2012 a fully quanঞtaঞve assay to measure serum 
pregnancy- specific protein B (PSPB) level (BioPRYN ®  ELISA) is avail-
able. The aims of the study were to analyze the distribuঞon of PSPB 
levels in pregnant cows (>0.6 ng/ml) and to compare these values 
with pregnancy losses. Blood samples were rouঞnely assayed in 23 
Hungarian dairy herds from April 1st 2012 to October 30th 2015 in 
cows 29–35 days post AI. Rectal palpaঞon was done 60 days a[er AI 
to confirm pregnancy. A total of 53915 blood samples were meas-
ured and 25325 were found pregnant. 4493 of these cows were not 
pregnant by rectal palpaঞon, so pregnancy loss was 17.7%. In 4.8% of 
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the pregnant cows (1225) the serum PSPB levels were between 0.6 
and 1.1 ng/ml, in 86.5% (21907) they were between 1.1 and 4 ng/ml, 
whereas in 8.7% of the cows the serum levels were above 4 ng/ml 
(2193). Pregnancy loss in ca�le with higher PSPB levels (>1.1 ng/ml) 
was lower (15.2%), whereas cows with low levels (0.6–1.1 ng/ml) had 
the highest pregnancy losses (67.0%; p < 0.0001). Pregnancy loss did 
not differ between cows with serum PSPB levels of 3–4 ng/ml (9.8%), 
and cows with levels >4 ng/ml PSPB in serum (9.8%). Calving data 
of 2 farms were addiঞonally analyzed for twin calving. Based on the 
analysis of 3933 deliveries, 4.8% twin calving was recorded in cows 
with serum PSPB levels between 0.6 and 4 ng/ml, whereas cows 
>4 ng/ml PSPB serum level had 30.2% twin deliveries (p < 0.0001). 
Based on these findings PSPB serum level showed negaঞve correla-
ঞon for pregnancy loss, but in cows with higher than 4 ng/ml serum 
PSPB level pregnancy loss did not decrease which may be caused by 
twin pregnancy.      

       P 84  |    Epithelial- stromal crosstalk via hand2 
in the canine endometrium 
     C     Gabriel    1    ;     S     Gabriel    2    ;     R     Ertl    3    ;     A     Becher-Deichsel    4    ;     I     Walter    5    
    1 Insࢼ tute for Anatomy, Histology and Embryology, University of Veterinary 
Medicine, Vienna, Austria  ;       2 FH Campus Vienna, University for Applied Sciences, 
Vienna, Austria  ;       3 VetCORE, University of Veterinary Medicine, Vienna, Austria  ;  
     4 Clinical Unit of Obstetrics, Gynaecology and Andrology, University of Veterinary 
Medicine, Vienna, Austria  ;       5 VetBiobank, Vetcore, University of Veterinary Medicine, 
Vienna, Austria   

     Recent studies concerning the murine and human endometrium dem-
onstrated the importance of progesterone (P) signaling in endometrial 
stromal cells to acঞvate hand2 expression. Hand2 acts as a transcripঞon 
factor that blocks fibroblast growth factors (FGFs) producঞon by endo-
metrial stromal cells, and thereby triggers a signaling cascade to block 
estrogen receptor acঞvity and cell proliferaঞon in endometrial epithelial 
cells. This mechanism regulated by hand2 is important for successful 
embryo implantaঞon. FGFs act as paracrine mediators of mitogenic 
effects of estrogen (E) via FGF receptors (FGF- Rs) and murine uteri lack-
ing stromal hand2 expression maintain epithelial proliferaঞon, leading 
to impaired implantaঞon and cysঞc endometrial hyperplasia (CEH). The 
aim of the study was the assessment of hand2, FGFs and FGF- Rs in 
samples of healthy and CEH affected canine endometria as well as in P 
and E sঞmulated stromal cells in vitro by means of qRT- PCR, Western 
blot and immunohistochemistry. In healthy endometria cyclic altera-
ঞons were observed for stromal FGF and epithelial FGF- R expression 
pa�erns with highest levels of FGF- Rs in oestrous surface epithelium 
comparable to CEH affected epithelium. Higher levels of hand2 posiঞve 
fibroblasts were observed in healthy metestrous than in CEH affected 
endometria indicaঞng that reduced levels of hand2 expression in canine 
endometrial stromal cells are associated with epithelial proliferaঞon and 
cysঞc alteraঞons. Combinaঞon of E and P sঞmulaঞon in vitro induced 
a significant increase of hand2 expression in stromal cells compared 
to single dose experiments of E or P suggesঞng an involvement of the 
combinaঞon of E and P in hand2 regulaঞon rather than P alone.      

       P 85  |    Congenital prostaঞ c- urethral 
fi stula in a dog 
     M     Galanty    ;     P     Trębacz    ;     J     Frymus    ;     A     Tomkowicz    ;     B     Degórska    ; 
    R     Sapierzyński    ;     J     Bonecka    ;     P     Jurka    
   Warsaw University of Life Sciences -  SGGW, Warsaw, Poland   

     Urogenital fistulas in dogs may be acquired, or more o[en, they are 
congenital defects. They could be rectovaginal, anogenital cle[ or ure-
throrectal fistulas. Congenital prostaঞc- urethral fistula in dogs has not 
been described so far. German shepherd dog, 5 months- old, with a 
history of a cyst- like deformaঞon in ischiadical region was referred for 
the evaluaঞon of the urinary tract. Digital rectal examinaঞon did not 
reveal any abnormality. Transabdominal sonography, posiঞve contrast 
uretrography and cystography were performed. Addiঞonally, com-
puted tomography with posiঞve contrast was performed and revealed 
a fistula communicaঞng the prostate and the cyst in the ischiadical 
region. Parapenile minilaparotomy, open cystotomy and prostaঞc 
uretrotomy revealed a fistula 6 × 4 mm- sized in the prostaঞc urethra 
just behind the seminal colliculus. The fistula conঞnued to the caudal 
direcঞon ending as a urinary cyst in retroperitoneal space under the 
muscles of the ischiadical region. The fissure was resected with parঞal 
prostatectomy. Addiঞonally, the cyst was resected from the perianal 
surgical access. Numerous samples of lesion ’ s wall with surrounding 
ঞssues were examined histopathologically. Slides were stained with 
hematoksylin and eosin method and inspected under light microscopy. 
Inner surface of lesion was lined by one row of epithelial cells, more 
peripherally connecঞve ঞssue with thick bands of collagen fibers was 
present. On the basis of clinical outcome (appearing clinical signs in 
early age) the presumpঞve diagnosis was congenital prostaঞc- urethral 
fistula. A[er surgical resecঞon in the postoperaঞve ঞme the cyst did 
not appear again. To the confirm congenital origin prostaঞc- urethral 
fistula is carried out a geneঞc test.      

       P 86  |    Correlaঞ on between phenotype and 
ovarian failure in diff erent mice strains subjected 
to diet- induced obesity 
     A     Galvão    1    ;     K     Thomas    2    ;     M     Jura    2    
    1 Centre for Interdisciplinary Research in Animal Health (CIISA), Faculty of Veterinary 
Medicine, TU Lisbon, Lisbon, Portugal  ;       2 Insࢼ tute of Animal Reproducࢼ on and Food 
Research, Polish Academy of Science, Olsztyn, Poland   

     Obesity leads to ovarian failure and inferঞlity. However, the diversity 
of responses to an obesogenic environment might determine different 
consequences to ferঞlity. Presently, we used three mouse strains with 
different suscepঞbility to diet- induced obesity, in order to correlate the 
phenotypic response with the level of ovarian failure. An in vivo study 
was conducted in C57Bl/6J (B6), AXB8 (B8) and 129S1 mice (n = 8/
group) fed chow diet (CD) or high- fat diet (HFD) for 16 weeks. Changes 
in phenotype were followed by nuclear magneঞc resonance and glu-
cose and insulin tolerance tests (GTT and ITT), while ovarian funcঞon 
was assessed by mRNA quanঞficaঞon of folliculo- sঞmuline hormone 
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receptor (FSHR), luteinizing hormone receptor (LHR), the steroidogen-
esis marker Star- protein (StAR), and the inflammatory cytokines tumor 
necrosis factor α (TNF) and interleukin 1β (IL1). The B6 mice presented 
the highest body mass (BM), fat mass (FM) and adiposity index (AI) a[er 
16 week HFD, while 129S1 mice showed the lowest levels (p < 0.05). 
The B8 mice presented an intermediate phenotype, with BM, FM and 
AI measurements between the aforemenঞoned strains. Regarding GTT 
and ITT, B6 and B8 mice presented severe levels of glucose impair-
ment, with higher blood glucose concentraঞon a[er glucose and insu-
lin challenge, comparing to 129S1 (p < 0.05). Concerning the ovarian 
funcঞon, B6 and B8 mice showed lower mRNA transcripঞon of FSHR, 
LHR and StAR then 129S1, a[er 16 week HDF (p < 0.05). Conversely, 
TNF and IL1 showed the opposite trend between strains (p < 0.05). To 
conclude, phenotypes presenঞng higher levels of FM and AI gain are 
associated with higher degree of ovarian dysfuncঞon. (Funded by NSC 
(2014/15/D/NZ4/01152) and Intramural Grant (GW17))      

       P 87  |    Study of corpora lutea dynamic 
under eff ect of diff erent FSH doses in ewes 
superovulated 
     M Garcia Kako     Rodriguez    ;     G Serpa     Maciel    ; 
    RA Ramirez     Uscategui    ;     VJ Correia     Santos    ;     R Perecin     Nociঞ     ; 
    MC     Maronezi    ;     AP Rodrigues     Simões    ;     DP     Vrisman    ; 
    J Teramachi     Trevizan    ;     WR Russiano     Vicente    ; 
    ME Franco     Oliveira    
   Department of Prevenࢼ ve Veterinary Medicine and Animal Reproducࢼ on, São Paulo 
State University (UNESP), Jaboࢼ cabal, Brazil   

     This study aimed to evaluate the dynamics of corpora lutea under the 
effect of exogenous FSH doses in a superovulatory protocol for embryo 
donor ewes. Twenty- nine Santa Ines ewes were used, which received 
an intravaginal progesterone device (CIDR ® ) on Day 0, remaining unঞl 
Day 8. At the beginning of the protocol and at CIDR removal 0.5 ml of an 
analogue of PGF 2α  (Sincrocio ® ) were administered. The gonadotrophin 
treatment began 48 h prior to CIDR removal (Day 6) when the ewes were 
randomly divided into groups: G200 (n = 9), G133 (n = 10) and G100 
(n = 10) with 200, 133 and 100 mg of pFSH (Folltropin ® ), respecঞvely. On 
D6, females also received 300 IU eCG (Novormon ® ). The B- mode ultra-
sonographic evaluaঞons were daily performed during the luteogenisis 
luteogenesis period, from Day 11 to 15 (corresponding embryo recovery 
day), for the purpose of following the dynamics of luteal structures (diam-
eter). Staঞsঞcal analysis was performed using ANOVA, with Tukey test 
(mean ± SD, p < 0.05). The G100 and G133 showed a gradual increase 
in the diameter of the corpora lutea over the post- ovulaঞon days (G100: 
5.21 ± 1.10 c , 6.10 ± 1.40 b , 6.78 ± 1.80 a , 6.80 ± 1.80 a  and 6.99 ± 2.02 a ; 
and G133: 5.72 ± 1.03 c , 6.41 ± 1.17 b , 6.69 ± 1.51 ab , 6.95 ± 2.02 ab  and 
7.23 ± 2.06 a  mm of diameter from Day 11 to 15, respecঞvely (a≠b≠c, 
p < 0.001). In contrast, the G200 showed increased diameter from Day 
11 to 13 (5.23 ± 0.86 b , 5.67 ± 1.04 b  and 6.43 ± 1.32 a , respecঞvely) and 
decreased from Day 14 to 15 (5.75 ± 1.57 b  and 5.86 ± 1.79 b , respec-
ঞvely) (a≠b, p < 0.001). In summary, the lower exogenous FSH doses 
(ie. 100 and 133 mg) were sufficient promote appropriate formaঞon of 

corpora lutea in embryos donors ewes. (Financial support: EMBRAPA no 
02.13.06.026.00.00 and PROPE no TC1288/te)      

       P 88  |    Localizaঞ on of melatonin synthesis and 
degradaঞ on enzymes on tesঞ cular parenchyma of 
bull and red deer 
     M     García-García    1    ;     S     González-Hidalgo    1    ;     E     Fernández-Alegre    1    ; 
    JA     Cebrián-Pérez    2    ;     A     Casao    2    ;     F     Marঠ nez-Pastor    1    
    1 Insࢼ tute for Animal Health and Livestock Development (INDEGSAL), University of 
León, León, Spain  ;       2 Environmental Sciences Insࢼ tute (IUCA), University of Zaragoza, 
Zaragoza, Spain   

     Melatonin is a crucial hormone for reproducঞon. It accumulates in 
seminal plasma, not being subjected to circadian variaঞons (Casao 
2010, Reprod Biol Endocrinol 8:59). Thus, reproducঞve ঞssues 
should metabolize melatonin independently from the pineal secre-
ঞon (González- Arto 2016, Andrology 4:163–71). We tested the 
localizaঞon of synthesis (AANAT: aralkylamine N- acetyltransferase; 
ASMT: N- acetylserotonin O- methyltransferase) and degradaঞon 
(IDO: indolamine- 2,3- dioxygenase; MPO: mieloperoxidase; CYP1A2: 
cytochrome P450 1A2) enzymes in the tesঞcular parenchima of the 
non- seasonal domesঞc bull ( Bos taurus ) and the highly seasonal red 
deer ( C. elaphus hispanicus ). Samples (3 males/species) were collected 
in a slaughterhouse (bull) and a[er regulated hunঞng (deer, breed-
ing season) and fixed in Bouin. Tissues were included in paraffin. 
Slices were successively hydrated, submi�ed to peroxidase inhibi-
ঞon, blocked, incubated with the primary and secondary anঞbody 
(Vectastain HRP) and developed (DAB). Microphotographs were 
taken at different magnificaঞons, comparing with the different nega-
ঞve slides. Localizaঞon varied between species and enzymes. AANAT: 
Sertoli and Leydig cells cytoplasm in bull; espermatocytes and Leydig 
cytoplasm in deer. ASMT: spermatogonia to early spermaঞds (not in 
late spermaঞds or spermatozoa) in bull; low labelling in spermatocytes 
and strong in Leydig in deer. IDO: Leydig in bull and no labelling in 
deer. MPO: low general labelling, stronger in Leydig in deer; CYP1A2: 
not detected. Results must be confirmed by Western and PCR, but 
support the parঞcipaঞon of tesঞcular cells in melatonin metabolism, 
with a contribuঞon of tesঞcular parenchyma in the melatonin detected 
in the seminal plasma. (Supported by MINECO (AGL2013- 43328P))      

       P 89  |    Expression of prolacঞ n receptors in 
normal feline mammary ঞ ssue and diff erent types 
of feline mammary tumors 
     S     Gizinski    1    ;     M     Domino    1    ;     J     Olszewski    1    ;     A     Rodo    2    ;     Z     Gajewski    1    
    1 Department of Large Animal Diseases with Clinic  ;       2 Department of Pathology and 
Veterinary Diagnosࢼ cs, Faculty of Veterinary Medicine, Warsaw University of Life 
Sciences -  SGGW, Warsaw, Poland   

     Prolacঞn (PRL), synthesized in the anterior pituitary and to a lesser 
extent in numerous extra- pituitary ঞssues, acts by binding to a 
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specific membrane receptor (PRLR). PRL affects several physiologi-
cal processes, such as mammary development, and is suspected to 
influence mammary cancer iniঞaঞon and progression. We studied 
the role of PRLR expression in the various types of feline mammary 
tumors. The indicaঞon was defined by immunofluorescence on rou-
ঞnely processed normal (N), dysplasঞc (D) and neoplasঞc (A- C, ade-
nocarcinoma; A, adenoma) mammary ঞssue. The samples were taken 
at surgery from 48 mature queens during radical mastectomy. The 
sample secঞons were stained with HE, labeled with primary (anঞ- 
PRLR) and fluorescent secondary anঞbodies linked with 7- AAD, then 
imaged using light and confocal microscopy and scanning cytom-
etry. The epithelial cell cytoplasm was immuno- posiঞve while the 
stroma cells were mostly negaঞve. No differences in PRLR expres-
sion (mean% ± SEM) were observed between A- C (22.13 ± 4.10), A 
(24.01 ± 7.30), D (20.59 ± 7.67) and N (19.00 ± 3.69) groups, although 
a low PRLR expression (5.52 ± 0.86) was observed in 10% normal (N), 
10% dysplasঞc (D) and 25% neoplasঞc (19% A- C; 6% A) samples. 
A moderate PRLR expression (25.37 ± 1.46) was observed in 13% 
normal (N), 2% dysplasঞc (D) and 21% neoplasঞc (15% A- C; 6% A) 
samples whereas an overexpression of PRLR (50.42 ± 2.61) was dem-
onstrated in 2% normal (N), 2% dysplasঞc (D) and 14 neoplasঞc (10% 
A- C; 4% A) samples. We suggested that a specific factor may affect 
PRLR expression in different mammary tumors, but this needs further 
invesঞgaঞon. Results also point that PRL may prove a more important 
factor in mammary gland carcinogenesis that it was supposed so far.      

       P 90  |    Evoluঞ on of the corpus luteum volume 
and its relaঞ on to the plasmaঞ c progesterone 
concentraঞ on a[ er arঞ fi cial inseminaঞ on in 
pregnant and non- pregnant dairy cows 
     C     Gómez    1    ;     B     Alegre    1    ;     F     Marঠ nez-Pastor    2    ;     J     Prieto    1    ; 
    J     González    1    ;     M     Alonso    1    ;     J     Domínguez    1    
    1 Faculty of Veterinary Science  ;       2 Insࢼ tute for Animal Health and Livestock 
Development, University of León, León, Spain   

     Assessing if the corpus luteum (CL) volume during the early days of 
pregnancy could be used to predict pregnancy status in dairy cows. 
Thus, we evaluated the relaঞonship between the evoluঞon of the 
CL volume and progesterone concentraঞon in blood plasma of non- 
pregnant vs. pregnant cows during the first 22 days of pregnancy. This 
study was carried out with 76 lactaঞng cows. Every cow was arঞ-
ficially inseminated and examined (ultrasound scanner and plasmaঞc 
progesterone analysis) every 48 h, unঞl the pregnancy was confirmed 
by an ultrasound exam on day 30 post- inseminaঞon. A[er pregnancy 
diagnosis, cows were retrospecঞvely allocated as pregnant (n = 33) or 
non- pregnant (n = 43). CL volume and plasmaঞc progesterone con-
centraঞon correlated significantly in both groups (Pearson). In the 
non- pregnant cows, the correlaঞon was r = 0.50, p < 0.001 (day 0–11: 
r = 0.50, p ˂ 0.001; day 12–23: r = 0.38, p < 0.001). In the pregnant 
group, the correlaঞon was r = 0.37, p ˂ 0.001 (day 0–11: r = 0.63, 
p < 0.001; day 12–23: r = 0.12, p < 0.001). Since the results showed 

a moderate correlaঞon between the CL size and plasmaঞc progester-
one concentraঞon, the ultrasonography esঞmaঞon of the CL volume 
could be considered useful for assessing the presence of a funcঞonal 
CL. These findings suggest that the ultrasonography scans of the CL 
volume is found to be useful for an early pregnancy diagnosis in dairy 
cows.      

       P 91  |    Variaঞ on in theriogenology teaching 
methodology in Europe 
     J     Govaere    1    ;     C     Hanzen    2    
    1 Faculty of Veterinary Medicine, Ghent University, Merelbeke, Belgium  ;       2 University 
of Liège, Liège, Belgium   

     European students are encouraged to broaden their knowledge by 
internaঞonal exchange programs. However in a clinical seমng, a 
load of both theoreঞcal knowledge and pracঞcal skills is necessary 
before joining a host university. Later on, the graduate might exercise 
his profession everywhere in Europe. Though, veterinary educaঞon 
is organized in various ways making this exchange not always obvi-
ous. This study describes the similariঞes and differences in methods 
and hours granted to theriogenology teaching in Europe. A survey 
containing 38 quesঞons was sent to 97 universiঞes spread over 
Europe. Quesঞons were related to the selecঞon criteria of students 
(fixed vs. open), methodology of teaching (modular vs. linear), degree 
of differenঞaঞon (species specific vs. general), available caseload, 
hours granted to teach theriogenology, available material, animal and 
human resources and student evaluaঞon methods used. The survey 
is currently sঞll ongoing, but some notable trends become obvious. 
Although a minimal supervision and caseload per student is essenঞal 
for a good educaঞonal outcome, a huge variaঞon in all quesঞoned 
items was observed. Some veterinary faculঞes are well staffed with 
personnel but caseload is lacking whilst others are in serious lack of 
personnel. The variaঞon in importance awarded to theriogenology 
is clearly illustrated by a large variaঞon in hours (and ICTS credits) 
granted to teach theriogenology. The amount of theoreঞcal courses 
and ঞme to acquire skills in undergraduate studies are surely not coor-
dinated among the different European faculঞes. This warrants some 
concern and the results of this survey might be base for discussion in 
insঞtuঞons that score below average compared to fellow insঞtuঞons.      

       P 92  |    Mulঞ cysঞ c degeneraঞ on of the 
Cowper ’ s gland in a boar 
     A     Grahofer    1    ;     H     Nathues    1    ;     C     Gurtner    2    
    1 Clinic for Swine, Vetsuisse Faculty, University of Bern, Bern, Switzerland  ;       2 Insࢼ tute 
of Animal Pathology, Vetsuisse Faculty, University of Bern, Bern, Switzerland   

     Reduced ferঞlity in boars can be a�ributed to many different factors, 
such as environmental impacts, loss of libido and anatomical problems 
of the reproducঞve tract. Therefore, a thorough clinical history and a 
detailed clinical examinaঞon are necessary to idenঞfy the cause of 
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any reduced ferঞlity. The present report describes a case of mulঞ-
cysঞc degeneraঞon of the Cowper ’ s gland in a 1.3 year old purebred 
intact Large White boar with reduced ferঞlity. General physical exam-
inaঞon, followed by an andrological invesঞgaঞon and ultrasound was 
performed. The physical examinaঞon revealed no abnormaliঞes apart 
from the findings in the genitals, where several pathological condi-
ঞons were found. The ঞssue of the tesঞs was so[er than normal. 
The size of the paired bulbourethral gland was slightly increased, the 
texture was rough, and the manual palpaঞon was painful for the pig. 
A transrectal ultrasonography was conducted and mulঞple cysts in 
the bulbourethral gland filled with fluid were seen. For further diag-
nosঞcs, a pathological examinaঞon including histopathology of the 
gland was performed. On gross examinaঞon there were mulঞple cysts 
filled with mucous within the glandular ঞssue. In the histopathological 
examinaঞon the epithelium of the cysts of the endpieces and excre-
tory ducts of the glands were fla�ened and the cysts were filled with 
a large amount of basophilic mucous compressing the surrounding 
ঞssue. To the authors’ knowledge, mulঞcysঞc degeneraঞon of the 
bulbourethral gland in pigs has not been described before. Although 
this degeneraঞon seems to be rare in pigs and the cause is unknown, 
it should be contemplated in the differenঞal diagnoses of andrological 
disorders.      

       P 93  |    Reduced li� er size in the domesঞ c dog 
a[ er the maঞ ng of C295G T- box gene mutaঞ on 
carriers 
     J     Gruszczyńska    1    ;     A     Haska    1    ;     B     Grzegrzółka    1    ;     BJ     Bartyzel    1    ; 
    E     Czerniawska-Piątkowska    2    
    1 Warsaw University of Life Sciences -  SGGW, Warsaw, Poland  ;       2 West Pomeranian 
University of Technology, Szczecin, Poland   

     T gene, belonging to the large family of T- box genes, encodes tran-
scripঞon factors that affect the development of the rear body struc-
tures. Mutaঞons within this gene can lead not only to tail shortening 
but also to other serious malformaঞons. The aim of the study was 
to analyze li�er size originaঞng from three types of maঞng (short 
tail × short tail; long tail × long tail; long tail × short tail) in the Polish 
Lowland Sheepdog breed. A total of 208 puppies of 44 li�ers (18 -  
short tail × short tail; 10 -  long tail × long tail; 16 -  long tail × short 
tail) were analyzed. To idenঞfy the C295G mutaঞon within the T- box 
gene, a restricঞon enzyme BstEII was used, which digested the PCR 
product of 702 bp length. Staঞsঞcal analysis for the size of derived 
li�ers depending on the type of maঞng was performed using Chi 
square test of the SAS ®  package (proc freq). The decrease of aver-
age li�er size was found to come from mated C295G mutaঞon carri-
ers (4.28 ± 2.05), when compared with the average li�er size derived 
from the other two types of maঞngs (long tail × long tail 5.0 ± 0.89; 
long tail × short tail 5.32 ± 1.92) (not significant). One of the rea-
sons of lower li�er size could be embryonic mortality of dominant 
homozygotes during embryonic development. The factor confirming 
the lethality of mutaঞon in dominant homozygotes during embryonic 

development was the fact that no such homozygote puppy/dog was 
found in molecular studies.      

       P 94  |    Morphological assessment of sexual 
dimorphism abnormality cases in Japanese quail 
( Coturnix japonica ) 
     B     Grzegrzółka    1    ;     J     Gruszczyńska    1    ;     E     Domagała    1    ;     R     Słonecki    1    ; 
    BJ     Bartyzel    1    ;     E     Czerniawska-Piątkowska    2    
    1 Warsaw University of Life Sciences, Warsaw, Poland  ;       2 West Pomeranian University 
of Technology, Szczecin, Poland   

     The idenঞficaঞon of sex based on cloaca in Japanese quail chicks is 
much more difficult than in domesঞc chicken. However, quails have 
many advantages as a research model, namely due to its clear sexual 
dimorphism during the first month of life. These dimorphisms mani-
fests itself through faster body weight gain in females and feathers 
color changes in males at the age of about 3 weeks. This enables 
unambiguous idenঞficaঞon of the sex of sexually immature individu-
als. Recently, cases of sexual dimorphism development disorders have 
been seen in the flock, which could have negaঞve effects both on 
reproducঞon and experimental work, as well as in the producঞon of 
meat and eggs. In this experiment 15 Japanese quails (6 M, 6 F and 
3 ND- not determined) at the age of 8 months were dissected and 
measurements of the reproducঞve system taken. All 3 birds from ND 
group had secondary sexual characterisঞcs disorders. In each case 
single oviduct and ovary was present, showing evident hypoplasia 
compared to mature females. Both organs were immature, typical in 
size of 2–3 weeks old quails. The reproducঞve system weight was on 
average of 0.23 g (SD = 0.14 g), and the total length of the oviduct 
6.50 cm (SD = 1.00 cm). The measurement results in 6 dissected birds 
with correctly developed female organs (F) were respecঞvely 6.92 g 
(SD = 4.58) and 32.75 cm (SD = 3.17).      

       P 95  |    The eff ect of various blood chemistry 
parameters on the pregnancy rates in embryo 
transferred cows and heifers 
     K     Gürbulak    1    ;     Ö     Aslan    2    ;     U     Kara    3    ;     N     Keser    3    ;     S     Çoban    3    ; 
    A     Akçay    4    
    1 Department of Obstetrics and Gynecology  ;       2 Department of Internal Medicine, 
Faculty of Veterinary Medicine, University of Erciyes, Kayseri, Turkey  ;       3 East 
Mediterranean Agriculture Research Insࢼ tute, Adana, Turkey  ;       4 Department of 
Biometric, Faculty of Veterinary Medicine, University of Erciyes, Kayseri, Turkey   

     The objecঞve of this study was to determine the associaঞon of some 
biochemical blood parameters with the pregnancy rate at embryo 
transfer (ET) in cows and heifers. The research was performed 
on 18 cows and 19 heifers from East Mediterranean Agriculture 
Research Insঞtute farms in Adana. The body condiঞon score (BCS) 
was determined and then the blood samples was collected at ET 
date in recipient cows and heifers. Biochemical parameters such 
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as Glucose, Ca, P, Mg, Na, GGt, Ldh, AST, ALT; TP, ALP, Fe meas-
ured by spectrophotometer (Roche cobas 8000 Modular Analyzer) 
methods. The pregnancy rate for cows was 5/18 (27.7%) and for 
heifers was 5/19 (26.3). There was staঞsঞcally no significant differ-
ence between the groups (p > 0.05). The mean BCS of the animals 
were 3.75 ± 0.52 and differences between the BCS values were 
not significant (p > 0.05). There was not staঞsঞcal difference at the 
blood biochemical parameters between pregnant and non- pregnant 
embryo transferred cows and heifers. Embryonic loss was observed 
in 5 of 10 pregnant cows. Some biochemical values were (Ca: 9.20, 
8.40; AST: 48.8, 53.4) in the embryonic loss observed and pregnant 
cow respecঞvely. Although the differences were not staঞsঞcally 
significant, Ca and AST values were quanঞtaঞvely different in the 
embryonic loss cases.      

       P 96  |    Use of embryo biopsy primary culture for 
bovine embryo epigenotyping 
     A     Guঞ errez-Adan    1    ;     N     Fonseca-Balvis    1    ;     S     Garcia-Marঞ nez    2    ; 
    P     Coy    3    ;     P     Bermejo-Alvarez    1    ;     D     Rizos    1    ;     G     Kelsey    2    
    1 Department of Animal Reproducࢼ on, Naࢼ onal Insࢼ tute for Agricultural and 
Food Research and Technology (INIA), Madrid, Spain  ;       2 Epigeneࢼ cs Programme, 
Babraham Insࢼ tute, Cambridge, UK  ;       3 Department of Physiology, Faculty of 
Veterinary Medicine, University of Murcia, Murcia, Spain   

     The principal limitaঞon of embryo epigenotyping is the reduced 
sample amount from an embryo biopsy, insufficient for immunopre-
cipitaঞon analysis. We developed a system to in vitro expand troph-
oblasঞc cells (EX) from a biopsy that solves this limitaঞon. The aim 
of this work was to analyze if EX is representaঞve of the embryo or 
if, as a consequence of adaptaঞon to culture, the EX has an altered 
epigenome that no longer represents that of the embryo. Bovine 
Day 8 blastocysts were produced in vitro, the ICM was separated 
from the trophectoderm (TE), which were biopsied (20–30 cells) and 
cultured for 5 days to produce 10e4 cells (EX). Then, differences 
in methylaঞon were examined between TE and EX using whole- 
genome bisulfite sequencing (WGBS). Sequencing read counts and 
levels of methylaঞon were calculated using Seqmonk. As a conse-
quence of adaptaঞon to culture, the EX showed an increase in pas-
sive demethylaঞon along the enঞre genome. However, from 386394 
probes selected a[er quanঞficaঞon of three replicates, 94% of 
probes did not show differences in differenঞally methylated regions 
(DMR) between TE and EX. A[er replicate set staঞsঞcal analysis, it 
was found that only 5.3% of the DMRs had differences between TE 
and EX (p < 0.05). Analysis of individual embryos indicated that the 
regions with similar methylaঞon between TE and EX were enriched 
in CpG islands, promoters and transcripঞon units (TU), while trans-
posons were not frequent among these regions. These findings sug-
gest that methylaঞon mostly remains conserved between TE and EX. 
In conclusion, the major part of the methylaঞon marks of the TE in 
CpG islands, promoters, and TU were maintained in the EX, indicat-
ing that this system of biopsy primary culture is a good proxy for 
embryo epigenotyping.      

       P 97  |    Freezing protocol infl uences post- thaw 
eff ect of seminal plasma in stallion epididymal 
sperm 
     J     Handler    ;     S     Dörfel    ;     S     Neuhauser    
   Equine Center Bad Saarow, Clinic for Horses, Veterinary Faculty, Freie Universität 
Berlin, Bad Saarow, Germany   

     Seminal plasma (SP) acঞvates epididymal sperm and post- thaw addiঞon 
of SP increases moঞlity. We invesঞgated the effect of 50% SP on moঞlity 
pa�erns and the effect of the SP donor stallions in relaঞon to the freez-
ing protocol. Epididymal sperm of 10 stallions were frozen a[er rouঞne 
castraঞon using a programmable freezer. Cooling rates were −1.0 (P1) or 
−0.1°C/min (P2) from 20 to 4°C; freezing rate for all samples was −60°C/
min between 4 and −140°C. Then samples were plunged into liquid 
nitrogen. A[er thawing (38°C, 30 s), a skim milk- based extender contain-
ing 0 or 50% SP from 6 donor stallions was added to dilute samples to 
25 × 10 6  sperm/ml and samples were stored at 37°C for 10 min before 
moঞlity analysis. In accordance to previous studies from our laboratory, 
50% SP increased total moঞlity in all samples a[er thawing [P1: 4 (1–18) 
and 21 (1–59), P2: 3 (1–11) and 23 (1–45)% for 0 and 50% SP, respec-
ঞvely; p < 0.05]. While there was no difference in total (TM, %) and pro-
gressive moঞlity (PM, %) in P1 samples among SP from donor stallions 
1 to 6 [TM: 27 (2–50), 19 (1–47), 17 (1–44), 23 (2–47), 31 (1–47), 15 
(1–32); PM: 19 (1–42), 12 (0–36), 11 (0–35), 17 (0–39), 25 (0–40), 10 
(0–25); p < 0.05], there was a disঞnct effect using P2 protocol [TM: 18 
(1–41), 16 (1–36), 18 (2–34), 27 (2–42), 29 (2–44), 20 (1–38); PM: 12 
(0–32), 10 (0–27), 10 (0–25), 17 (0–34), 19 (0–35), 13 (0–31); p > 0.05]. 
In a previous study, SP from individual stallions had no effect on post- 
thaw moঞlity of epididymal sperm cooled at −1.0°C/min. However, dif-
ferent changes of plasma membranes induced by different cooling and 
freezing protocols might be responsible for the diverse effects of SP.      

       P 98  |    The eff ect of ischemia on expression and 
localizaঞ on of inducible NO synthase (iNOS) in 
porcine myometrium 
     D     Harasiuk    ;     B     Wąsowska    ;     P     Gilun    ;     J     Kwiatkowska    
   Insࢼ tute of Animal Reproducࢼ on and Food Research, Polish Academy of Sciences, 
Olsztyn, Poland   

     Nitric oxide synthase (iNOS) is responsible for cytotoxicity or cytopro-
tecঞon through the producঞon of large amounts of NO in ischemic ঞs-
sue. In this study we invesঞgated the effects of ischemia on expression 
and localizaঞon of iNOS conducted in two different stages of physiologi-
cal blood supply of uterus during estrous cycle. Four groups of gilts were 
used in this experiment: on 9–10 or on 1–2 day of estrous cycle with 
physiological blood supply (control groups, CG) and followed experimen-
tally induced 60- min of ischemia (occlusion of uterine artery; ischemic 
groups, IG). Uterine samples were collected: close to the ovary (A), from 
the middle part of the uterine horn (B) and close to the uterine body (C). 
Cryostat secঞons were stained using immunohistochemistry method. 
The secঞons were viewed and opঞcal density was measured using an 
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automated Zeiss Axio Imager.Z1. iNOS mRNA expression levels were 
determined by RT PCR and the concentraঞon of protein was esঞmated 
by Western blot analysis. Immunoreacঞvity (IR) of iNOS was higher in IG 
compared to CG on day 9–10 in parts A, B (p < 0.01) and on day 1–2 in 
B, C. The level of mRNA expression was lower in IG on day 1–2 in all ana-
lyzed regions of uterus (p < 0.05) and no significant differences on day 
9–10 were observed. On the contrary, iNOS protein level was lower only 
in B (p < 0.01) on day 1–2 but higher (p < 0.01) in A, B, C on 9–10 day. 
Higher immunoreacঞvity and protein level of iNOS on day 9–10, when 
physiological uterine blood flow is down to 30–40% of the level char-
acterisঞc for the beginning of cycle, suggest that iNOS may be involved 
in adaptaঞon ঞssue to changing blood supply. (Supported by statutory 
research founds of MSHE (GW- 15) and NCS Grant NN311527040.)      

       P 99  |    High progesterone levels at farrowing 
impair colostrum IgG concentraঞ on and 
colostrum yield in sow 
     S     Hasan    ;     S     Junnikkala    ;     O     Peltoniemi    ;     C     Oliviero    
   University of Helsinki, Saarentaus, Finland   

     Lactogenesis is induced hormonally by a dramaঞc drop of progesterone 
(P4) concentraঞons which leads to a pre- partum peak of prolacঞn (PRL). 
In sows, impaired producঞon of colostrum has been found to be related 
to a delay in the decrease of P4 concentraঞons during the pre- partum 
period. We assumed that this condiঞon might affect also the quality of 
colostrum (IgG concentraঞon). Our aim was to invesঞgate the relaঞon-
ship between abnormally high P4 levels at parturiঞon with colostrum yield 
(CY) and its IgG content in sows. Blood samples (n = 38) were collected 
from vena saphena medialis to assess P4 concentraঞon at the beginning 
of parturiঞon. Colostrum samples (n = 38) were obtained between 0 and 
3 h a[er the birth of first piglet. CY was calculated according a formula 
accounঞng birth weight difference at 0–24 h. P4 samples were analyzed 
using a radioimmunoassay (RIA) kit and the colostrum IgG were analyzed 
using a pig IgG ELISA. The plasma P4 concentraঞons at the beginning 
of farrowing were 3.37 ± 2.06 ng/ml (mean ± SD; range 0.93–10.71 ng/
ml). Sows having values of P4 > 4.00 ng/ml had lower IgG in colostrum 
(52.75 mg/ml vs. 66.56 mg/ml; p = 0.01). Similarly, sows having values 
of P4 > 4.00 ng/ml had an average CY of 2125 ± 1779 g while those 
with P4 values <4.00 ng/ml had CY of 4114 ± 1155 g (p = 0.01). Our 
results indicate that high P4 level at farrowing have negaঞve effects on 
piglets’ colostrum and IgG uptake.      

       P 100  |    Eff ect of repeated ablaঞ on of dominant 
follicles on superovulaঞ on treatment in heifers 
     V     Havlicek    1    ;     K     Radefeld    1    ;     S     Papp    1    ;     F     Palm    1    ;     C     Vogl    2    ;     G     Brem    2    ; 
    U     Besenfelder    1    
    1 Reproducࢼ on Centre Wieselburg, University of Veterinary Medicine, Vienna, 
Austria  ;       2 Insࢼ tute of Animal Breeding and Geneࢼ cs, University of Veterinary 
Medicine, Vienna, Austria   

     Ultrasound- guided follicle ablaঞon is used to eliminate the suppres-
sive effect of the dominant follicle and to synchronize the emergence 
of a follicular wave before supersঞmulaঞon. The aim of the study was 
to induce new waves and to recruit addiঞonal follicles before the iniঞ-
aঞon of supersঞmulaঞon by means of repeated puncture of dominant 
follicles. In total 9 Simmental heifers were used in a crossover design. 
The animals were randomly assigned to experimental (DP- group) or 
control group (C- group). The animals were synchronized and all fol-
licles over 6 mm were ablated by ultrasound at Day 4, 6, and 8 (DP- 
group) or only at Day 8 of oestrous cycle (C- group). Thirty- six hours 
later supersঞmulaঞon was started using 8 decreasing doses of FSH 
during 4 days. Day 7 embryos were recovered by combined endo-
scopic flushing of oviducts and uterine horns. Numbers of CL ’ s and 
recovered embryos did not differ between DP-  and C- group (16.8, 
17.7 and 10.7, 9.4, respecঞvely). The number of recovered morulae 
and blastocysts at Day 7 was marginally significantly lower in the 
DP-  compared to the C- group (4.8 and 6.1, respecঞvely, p = 0.051). 
The proporঞon of degenerate embryos did not differ between both 
groups, but the proporঞon of unferঞlized oocytes was higher in the 
DP-  compared to C- group (31.2% and 11.8%, respecঞvely). In con-
clusion it was shown that the repeated ablaঞon of dominant follicles 
did not have an effect on follicle accumulaঞon for superovulaঞon. 
However, DP- treatment caused a higher number of oocytes incapable 
for ferঞlizaঞon.      

                                                                                                                       P 101  |    The weaning of the goat kids at day 
30 post- partum is not necessary to sঞ mulates 
ovulaঞ on by natural sexually acঞ ve males in 
goats kidding during breeding season 
     H     Hernández    1    ;     E     Nandayapa    1    ;     JA     Flores    1    ;     JA     Delgadillo    1    ; 
    IG     Fernández    1    ;     ES     Mendieta    1    ;     T     González    1    ;     M       de Jesus 
Flores    2    ;     A     Terrazas    3    ;     M     Keller    4    
    1 Reproducࢼ on Research Center of Goats, Antonio Narro Agrarian Autonomous 
University (UAAAN), Torreón, Mexico  ;       2 Naࢼ onal Insࢼ tute of Forestry, Agriculture 
and Livestock (INIFAP), Zacatecas, Mexico  ;       3 Department of Animal Science, School 
of Higher Studies Cuauࢼ tlán (FESC), Naࢼ onal Autonomous University of Mexico, 
Cuauࢼ tlán Izcalli, Mexico  ;       4 Physiologie de la Reproducࢼ on et des Comportements, 
INRA, French Naࢼ onal Centre for Scienࢼ fi c Research (CNRS), University of Tours, 
Nouzilly, France   

     The aim of this study was to determine if the weaning of the goat kids 
at day 30 postpartum is necessary to sঞmulate ovulaঞon by natural 
sexually acঞve males in anovulatory goats kidding during breeding 
season (September 1st ±0.1 days) A first group of goats nursed their 
kids during the whole study and was isolated from males (IG, n = 15; 
prolificacy = 1.9 ± 0.2). In a second group goats also nursed their goat 
kids, but at day 30 postpartum was exposed to two natural sexually 
acঞve males (MEG, n = 15; prolificacy 1.9 ± 0.2). In a third group, 
goats also nursed their goat kids, but at day 30 postpartum were 
weaned and mothers were exposed to two natural sexually acঞve 
males (W+MEG, n = 15; prolificacy 1.9 ± 0.1). The post- partum ovu-
laঞon was assessed by transrectal ultrasonography. The proporঞon 
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of goats that ovulated at day 15 a[er male introducঞon did not dif-
fer (p > 0.05) between the W+MEG (15/15, 100%) and MEG (11/15, 
73.3%), while none ovulated in the IG (p < 0.0001). We concluded that 
in subtropical goats giving birth during the breeding season, the wean-
ing of the goat kids at day 30 postpartum is not necessary to sঞmulate 
ovulaঞon by natural sexually acঞve males.      

       P 102  |    Addiঞ on of 4- hydroxyestradiol 
(4- OEH 2 ) improves implantaঞ on rates of 
murine embryos 
     N     Hernández    ;     E     Maঞ lla    ;     B     Macías-García    ;     J     Mijares    ; 
    FM     Sánchez-Margallo    ;     IS     Álvarez    
   Center for Minimal Invasive Surgery Jesús Usón, Cáceres, Spain   

     It has been shown that epidermal growth factor (EGF) is essenঞal 
for successful embryo implantaঞon and administraঞon of exogenous 
4- OHE 2  induces overexpression of EGF and its receptors. Objecঞve: to 
evaluate if supplementaঞon of the embryo culture media with 4- OHE 2  
improves the implantaঞon rate of murine embryos obtained by in vitro 
ferঞlizaঞon (IVF). Methods: B6D2 female mice were hormonally sঞm-
ulated to trigger ovulaঞon. Mature cumulus- oocyte complexes were 
obtained, IVF was performed and 3 experimental groups were evalu-
ated. (A) a control group of  in vivo  produced blastocysts obtained from 
pregnant females (IVP; n = 498); (B) a control group of  in vitro  produced 
blastocysts using IVF in which the embryos were cultured in KSOM to 
the blastocyst stage (IVFc; n = 223); (C) a last group of IVF produced 
zygotes were cultured to the morula stage (day 3) and subsequently 
moved to KSOM medium supplemented with 0.1 μg/ml of 4- OHE 2  
and cultured to the blastocyst stage (IVF 0.1; n = 200). All blastocysts 
were transferred to pseudopregnant female mice that were euthanized 
15 days a[er the embryo transfers and implantaঞon rate was evalu-
ated. Results: An ANOVA was used to compare groups, implantaঞon 
rate was 25.7 ± 4.1% for IVP, 7.9 ± 4.3% for IVFc and 13.3 ± 3.8% for 
IVF0.1 (mean ± SEM; p > 0.05). Conclusion: supplementaঞon of the 
embryo culture medium with 4- OHE 2  could potenঞally improve the 
implantaঞon rate of murine embryos obtained by IVF, although more 
experiments are required to further confirm our observaঞons.      

       P 103  |    Comparison of extenders containing 
egg yolk 6% and lecithin soybean on post- thaw 
sperm quality in naঞ ve Colombian deers 
( Odocoileus virginianus ) 
     L Hernández     Corredor    1    ;     A     Silva-Torres    2    ; 
    A     Landaeta-Hernández    3    ;     J     Rubio-Parada    1    
    1 Francisco de Paula Santander University, Cúcuta, Colombia  ;       2 University of 
Pamplona, Cúcuta, Colombia  ;       3 Univesity of Zulia, Maracaibo, Venezuela   

     Soybean lecithin extenders have been used for semen cryopreser-
vation in domestic animals. However, their suitability for semen 

cryopreservation in native Colombian deer ( Odocoileus virginianus ) 
has not been tested. This study aimed to compare the effect of 
two extenders, egg yolk 6% (EY) and soybean lecithin (SL) with 
a concentration 60 million sperm on post- thaw μm/s curvilinear 
velocity (VCL), straight line velocity (VSL) motility (M) and viability 
(V) of Colombian deer sperm. Semen samples (n = 21) were col-
lected by electro ejaculation from seven Colombian deers. After 
collection, each semen sample was divided in two aliquots and 
diluted into two extenders; EY and SL. Later, semen was slowly 
cooled for 2 h at 5°C, filled in 0.25 ml straws and frozen in nitro-
gen vapours. After thawing (37°C/30s), the Sperm Class Analyser 
(Microptic SL, Spain) software was used to assess VCL, VSL, M 
and V. Parameters between extenders were compared by ANOVA 
(R studio). Obtained explain LSM ± EE and coefficient of varia-
tion (CV) showed no differences (p > 0.05) among semen samples 
frozen with EY and SL when compared for VCL (65.55 ± 0.38 vs. 
65.75 ± 0.54 μm/s; CV = 19.3%; respectively), VSL (33.48 ± 0.3 
vs. 32.81 ± 0.42 μm/s CV = 20.4%; respectively) and V 
(55.83 ± 3.86% vs. 55.44 ± 3.06%; CV = 8.22%; respectively). In 
contrast, M differed (p < 0.05) (34.99 ± 4.24% vs. 35.37 ± 3.82%; 
CV = 12.3%) among semen samples frozen with EY and SL, respec-
tively. According to these findings, extenders containing SL could 
be considered as good as EY for cryopreservation of deer semen. 
(Financial support: SENNOVA, 2015).      

       P 104  |    Testosterone levels and tesঞ metry 
evaluaঞ on in tomcats 
     L     Hornakova    ;     J     Hajurka    ;     T     Vrbovska    
   University of Veterinary Medicine and Pharmacy, Kosice, Slovakia   

     The aim of the present study was to evaluate the relaঞonship 
between the body size and the tesঞs morphometric parameters 
(weight, length, width, height) in tomcats during the year and to ana-
lyze peripheral testosterone levels before and a[er GnRH sঞmula-
ঞon test. Testosterone levels were measured by Chemiluminescent 
Microparঞcle Immunoassay from samples collected from the v. 
cephalica antebrachii. Fi[y- one tomcats of different breeds were 
divided by weight into 3 categories (≤3 kg; 3.01–3.99 kg; ≥4 kg). 
All tomcats in the study were admi�ed to our clinic for the pur-
pose of elecঞve castraঞon. The measured values were expressed as 
mean ± SD and analyzed by ANOVA using GraphPad Prism 6 so[-
ware. Posiঞve correlaঞon before and a[er the GnRH sঞmulaঞon was 
observed for all groups (p ˂ 0.001). The elevaঞon of peripheral blood 
testosterone levels a[er GnRH administraঞon varied by group, with 
an increase between 28 and 46%. There was no significant difference 
in morphometric parameters between le[ and right tesঞs in any of the 
groups (p > 0.05), except height values in ≥4 kg group. The height of 
the right tesঞs in this group was significantly lower than in the le[ tes-
ঞs (p ˂ 0.001). In addiঞon, there was a posiঞve correlaঞon between 
the tomcat body weight and the tesঞmetry in all groups (p ˂ 0.0001). 
(This study was supported by VEGA 1/0090/14.)      
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       P 105  |    Inhibiঞ on of FGF signaling pathway 
promotes the expression of pluripotency marker 
genes in porcine embryo 
     B     Huang    ;     L     Li    ;     J     Zhang    ;     Z     Li    ;     D     Shi    
   Guangxi University, Nanning, P. R. China   

     During mammalian pre- implantaঞon embryo development, two dis-
ঞnct lineages at the blastocyst stage have been formed, trophoblast 
and inner cell mass (ICMs). The la�er segregated into two lineages, 
hypoblast and epiblast. In mouse, segregaঞon of hypoblast lineage 
depends on FGF/MAPK signaling, which promotes the formaঞon of 
cell lineage. Moreover, mouse embryos sঞmulated with FGFR inhibi-
tor form ICMs composed enঞrely of epiblast cells and no hypoblast 
cells. However, it is unclear how FGF signaling pathway modulates 
segregaঞon of porcine embryos, which has to be studied further. 
Here we invesঞgated the effect of BGJ398 on swine parthenogeneঞc 
embryo development and related genes expression. Porcine partheno-
geneঞc embryos were cultured in medium with the addiঞon of DMSO 
(control) or BGJ398 (10 μ M ) post- acঞvacঞon. Compared to control 
group, the results showed that BGJ398 condiঞons increased the total 
cell numbers of blastocyst at day 7 determined by cell counঞng (54 
vs. 44; p < 0.05), but not significantly affected the rate of blastocyst 
development (47% vs. 44%). Meanঞme, it promoted the expression of 
epiblast and trophoblast marker genes (Sox2, Oct4, Klf4 and Cdx2), 
but not significantly affected that of hypoblast marker gene (Gata4). 
In summary, inhibiঞon of FGF signaling could improve the quality of 
the porcine parthenogeneঞc embryo and may promote segregaঞon of 
trophoblast and epiblast lineages, but not hypoblast lineages.      

       P 106  |    Stress response of mares during 
gynaecological examinaঞ on in veterinary 
medicine 
     N     Ille    1    ;     J     Aurich    2    ;     C     Aurich    1    
    1 Arࢼ fi cial Inseminaࢼ on and Embryo Transfer Pla� orm  ;       2 Clinic for Obstetrics, 
Gynaecology and Andrology, University of Veterinary Medicine, Vienna, Austria   

     Stressful intervenঞons in animals are seen increasingly criঞcal. In this 
study, the stress response of horse mares (n = 21) to transrectal palpa-
ঞon and ultrasonographic examinaঞon of the genital tract was quan-
ঞfied based on salivary corঞsol concentraঞon, heart rate (HR) and 
heart rate variability (HRV). Mares differed in experience with regard 
to the examinaঞon and were either pluriparous broodmares (n = 13) 
or maiden mares (n = 8). The mares were either examined every 6 h 
(n = 10; inseminaঞon with cryopreserved semen) or at 24–48 h inter-
vals (n = 11, inseminaঞon with cooled semen). All mares were followed 
for 3 examinaঞons and 13 mares for 4 examinaঞons. We hypothe-
sized that gynaecological examinaঞon causes a stress response which 
decreases with repeated examinaঞons. HR increased (p < 0.01) dur-
ing the gynaecological examinaঞon but neither changed from exami-
naঞon 1 to 4 nor differed between experienced and inexperienced 

mares. The increase in HR was higher in mares examined every 6 h 
compared to every 24–48 h. During gynaecological examinaঞons, 
HRV did not change while corঞsol concentraঞon increased. The cor-
ঞsol response was more pronounced in mares examined at 6- h inter-
vals (from 1.5 ± 0.7 to 2.4 ± 1.3 ng/ml) than in mares examined every 
24–48 h (from 1.5 ± 1.1 to 1.9 ± 1.2 ng/ml; ঞme × group p < 0.01). 
No differences existed between experienced and less experienced 
mares and between examinaঞons 1 to 4. In conclusion, transrectal 
examinaঞon was not perceived as a major stressor by mares but the 
stress response was influenced by examinaঞon frequency.      

       P 107  |    Changes in chromaঞ n state derived of 
sperm capacitaঞ on in red deer spermatozoa 
     M     Iniesta-Cuerda    1    ;     A     Maestro-Conesa    1    ;     O     García-Álvarez    2    ; 
    A     Maroto-Morales    1    ;     P     Peris    1    ;     JA     Laborda    1    ; 
      MR Fernández-Santos    1    ;     JJ     Garde    1    ;     AJ     Soler    1    
    1 University of Casࢼ lla- La Mancha (UCLM), Albacete, Spain  ;       2 Biomedical Center, 
Medical Faculty in Pilsen, Charles University, Prague, Czech Republic   

     In this study it was evaluated the state of chromaঞn a[er a capacitaঞon 
ঞme in red deer spermatozoa. Thawed semen from three red deer was 
used a[er selecঞon in 45% Percoll. Spermatozoa were capacitated with 
a syntheঞc oviductal fluid (SOF) with 20% estrus sheep serum (ESS), 
and the high DNA stability (HDS) was evaluated at different incuba-
ঞon ঞmes (1, 5, 15, 30, 45, 60, 120 min and 24 h) in the capacitaঞon 
medium. In addiঞon, samples of non- capacitated spermatozoa (incu-
bated with SOF without ESS) were evaluated at 0, 120 min and 24 h. 
A heterologous vitro ferঞlizaঞon trial, oocyte from sheep and sperma-
tozoa from deer, was performed with capacitated sperm samples for 5, 
15, 30 and 60 min and non- capacitated sperm samples at 0 min. Results 
showed that HDS increased with the incubaঞon ঞme with the highest 
values at 15 (6.48), 30 (6.14) and 45 (6.06) min. of incubaঞon in rela-
ঞon to non- capacitated sperm samples iniঞally evaluated. However, 
the highest percentage of cleaved embryos was register for capacitated 
spermatozoa for 5 (19.5%), 15 (19.88%) and 30 (18.19%) min., with 
lower values for non- capacitated samples (5.6%) or 60 min capacited 
(8.36%). More studies are needed to know the relaঞon of the changes 
in chromaঞn state and the ferঞlizaঞon ability a[er capacitaঞon ঞme.      

       P 108  |    Does equine fetus express Major 
Histocompaঞ bility Complex Class I (MHC I) only 
of maternal origin? 
     J     Jaworska    ;     A     Rapacz-Leonard    ;     M     Dąbrowska    ;     T     Janowski    
   Department of Animal Reproducࢼ on with Clinic, Faculty of Veterinary Medicine, 
University of Warmia and Mazury, Olsztyn, Poland   

     During pregnancy the semi allogenic fetus controls Major 
Histocompaঞbility Complex Class I (MHC I) expression in order to 
protect itself from maternal immune system. We hypothesized that 
the fetal part of the placenta (allantochorion) expresses only maternal 
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MHC I genes. Samples of endometrium and allantochorion were taken 
from 13 mares 3 – 8 months pregnant. Eleven MHC I genes were 
amplified in 2- steps experiment: first with genomic DNA as a tem-
plate to determine the MHC I gene presence, and then with cDNA as 
a template to determine the MHC I gene expression. In the first step 
presence of the products of the same base pair length in both parts of 
the placenta suggested that both the mare and the fetus carried the 
same MHC I gene allele; whereas the absence of the product in one 
of the placenta parts suggested that the mare and the fetus carry dif-
ferent MHC I gene allele (the fetus inherited the allele from a father). 
In the second step presence of the product suggested expression of 
the gene. Out of 106 combinaঞons from the first experiment where 
the fetus and the mother shared the amplified MHC I gene allele in 
83 combinaঞons the MHC I gene was expressed by the fetus and the 
mother. MHC I gene of paternal origin was present in 1 combinaঞon 
and it was not expressed. Above results suggest that expressed MHC 
I genes in the allantochorion are mainly of maternal origin and that 
there is ঞght epigeneঞc control of MHC I genes expression of pater-
nal origin. (Approved by the Local Ethics Commi�ee for Experiments 
on Animals in Olsztyn. Supported by NCN grant (2012/07/D/
NZ5/04290).)      

       P 109  |    Eff ect of fi broblast growth factor 2 
(FGF2) on the bovine corpus luteum (CL) depends 
on the stage of estrous cycle: interacঞ ons with 
prostaglandin F 2α  (PGF) 
     A     Jonczyk    ;     K     Piotrowska-Tomala    ;     K     Jankowska    ;     M     Bah    ; 
    K     Lukasik    ;     D     Skarzynski    
   Insࢼ tute of Animal Reproducࢼ on and Food Research, Polish Academy of Sciences, 
Olsztyn, Poland   

     The aim of the study were (1) to examine the effects of FGF2 on 
bovine CL funcঞons in early (PGF- resistant) and mid (PGF- responsive) 
luteal stage of the estrous cycle, and (2) to invesঞgate PGF and FGF2 
interacঞons during the luteal phase in cows. The animals at early (day 
3, n = 30) or at mid luteal phase of the cycle (day 10, n = 30) were 
divided into six groups; (1) intraluteal Saline injecঞon (control), (2) 
intraluteal FGF2 injecঞon, (3) intraluteal FGF antagonist injecঞon 
(aFGF), (4) i.m. PGF injecঞon, (5) intraluteal FGF2 applicaঞon followed 
by i.m. PGF injecঞon and (6) intraluteal aFGF applicaঞon followed 
by i.m. PGF injecঞon. Blood samples were collected frequently from 
the jugular vein before and a[er treatment ঞll the end of the cycle. 
Concentraঞons of P4, PGE2, PGFM were determined by EIA. At early 
luteal phase, PGF, FGF2 or aFGF did not change P4 profile and cycle 
length (p < 0.05). However, PGF inhibited CL formaঞon in the cows 
pretreated either with FGF2 or aFGF, which was shown by low P4 
secreঞon during the cycle (p < 0.05). At mid luteal phase, FGF2 inhib-
ited luteolysis (P4 level remained at 3.6 ng/ml ঞll the end of cycle). 
Luteolyঞc effect of PGF injecঞon was observed 2 days later in cows 
pretreated either with FGF2 or aFGF compared to PGF- treated group 
(p < 0.05). FGF2 plays a modulatory role in CL development and 

luteolysis. Moreover, it may sensiঞze early CL to the luteolyঞc acঞon 
of PGF. (Supported by NSC 2011/03/B/NZ9/01634)      

       P 110  |    A case of pregnancy in FeLV posiঞ ve cat 
with advanced lymphoma 
     P     Jurka    ;     K     Kacprzak    ;     S     Kanfa    ;     J     Bonecka    ;     I     Dolka    
   Warsaw University of Life Sciences, Warsaw, Poland   

     A normal pregnancy coexisঞng with an advanced stage of T- Cell lym-
phoma in a female posiঞve for feline leukemia virus (FeLV) is a very 
rare event. FeLV is suspected to be a cause of inferঞlity and can be ver-
ঞcally transmi�ed, causing aborঞon. Lymphomas, on the other hand, 
are responsible for mulঞple symptoms depending on the localizaঞon. 
A 2- year- old mix- breed cat was presented with signs of vomiঞng, 
dyspnea and mild cachexia. Clinical examinaঞon revealed no further 
changes. X- ray examinaঞon evidenced advanced hydrothorax. The cat 
was found FeLV posiঞve by a rapid immuno- enzymaঞc test (Vetexpert, 
Poland). Results from basic hematological and blood biochemical tests 
were within the reference range. Ultrasound examinaঞon revealed 
an apparently normal 25–28- day pregnancy of 3 fetuses, and a large 
mass (35 × 18 × 15 mm), with few anechoic caverns, located cranial 
to the le[ adrenal gland. Due to very poor prognosis, the owners 
decided to euthanize the paঞent. The necropsy revealed two tumor- 
like white colored masses – one as described in the ultrasound and 
another grossly similar but much bigger (100 × 80 × 50 mm) located in 
the thoracic cavity, cranial to the heart, co- exisঞng with hydrothorax 
and focal lung congesঞon. Histopathological examinaঞon described 
the masses as blasঞc lymphomas with necrosis. The lungs showed 
changes typical for pulmonary hypertension, namely mild bronchial, 
bronchioleal and vascular inflammaঞon, and arterial wall hyperplasia. 
The gross uterine appearance was typical for mid- pregnancy. The 
case presented here suggests that pregnancy in cat may be resilient to 
advanced changes in the maternal organism. However, this was just 
the first half of pregnancy and we do not know if it would reach term 
and whether the ki�ens would be healthy.      

       P 111  |    Mammary gland calcifi caঞ on on CT 
scanning of goats ( Capra hircus ) infected with 
caprine arthriঞ s- encephaliঞ s virus 
     J     Kaba    ;     J     Bonecka    ;     F     Pankowski    ;     T     Szara    ;     P     Jurka    
   Warsaw University of Life Sciences, Warsaw, Poland   

     Mammary gland is one of target organs for caprine arthriঞs- 
encephaliঞs virus (CAEV), which can cause induraঞve masঞঞs of goats 
(“hard udder”). It is characterized by migraঞon of infected monocytes 
into the udder, their differenঞaঞon to macrophages and subsequent 
a�racঞon of lymphocytes and inducঞon of chronic immune- mediated 
inflammaঞon and fibrosis. No data about potenঞal subsequent calcifi-
caঞon could be found. The aim of the study was to evaluate calcificaঞon 
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of the udder in CAEV infected goats on computed tomography. We 
used 10 dry dairy goats of Polish white ennobled breed, 2–5 year old. 
CT scan was performed on sedated animals using 16- detector row CT 
scanner Phillips & Neuso[ Medical Systems NeuViz. On the obtained 
tomograms we evaluated the extent and locaঞon of calcificaঞon and 
its symmetry between both udder halves. Nine out of 10 goats had dif-
ferent pa�ern of calcificaঞon (diffuse, local or mixed) in the udder and 
only 1 goat had no calcificaঞon at all. The extent of calcificaঞon varied 
from single small (5 mm in diameter) calcificaঞons spread randomly 
in the udder to diffuse calcificaঞon involving almost every part of the 
mammary gland. In 3 goats calcificaঞon was asymmetric with one of 
the halves being clearly more calcified. Goats infected with CAEV can 
have their mammary glands calcified and the degree of calcificaঞon 
is various. Heterotopic calcificaঞon of chronically inflamed mammary 
gland might be the potenঞal reason of this finding. Different degree 
of calcificaঞon may come from different age, clinical condiঞon or indi-
vidual characterisঞcs of the animals.      

       P 112  |    Idenঞ fying serum levels of natural 
anঞ bodies and beta- hydroxybutyric acid in Tuj 
and Hemşin Sheep in the peripartum period 
     C     Kaçar    1    ;     M     Öğün    1    ;     S     Kaya    1    ;     M     Kuru    1    ;     EE     Erkılıç    1    ;     L     Şahin    2    ; 
    H     Oral    1    ;     MC     Demir    1    
    1 Faculty of Veterinary Medicine, and  2 Faculty of Medicine, KaW as University, Kars, 
Turkey   

     The aim of this study is to idenঞfy the level of serum beta- 
hydroxybutyric (BHBA) and ঞter of natural anঞbodies (NAb) in ewes 
during the peripartum period. The study was conducted on 25 Tuj (T) 
and 25 Hemşin (H) ewes. The ewes’ breeds by rams were recorded, and 
pregnancy was confirmed with an ultrasound (Titan ® , Sonosite, USA) 
30 days a[er maঞng. Blood samples were taken from the ewes on 
days 30 and 15 prepartum, on the day of birth (day 0) and on days 15 
and 30 postpartum. NAb ঞter was determined in the manner reported 
by van Knegsel et al. (2012). The ঞters were measured at a wave-
length of 450 nm with ELISA Reader (Epoch ® , Biotek, USA). BHBA 
levels were determined using the commercial kit (Randox Laboratories 
Ltd., UK). There was no difference in the NAb ঞter in any of the ewes 
on day 15 prepartum and day 30 postpartum (p > 0.05), but there was 
a significant difference on days 0 and 15 post partum (p < 0.001). In 
these ewes, the NAb ঞter fell from day 30 prepartum (T: 8.74 ± 0.06; 
H: 7.04 ± 0.08) to day 0 (T: 5.22 ± 0.11; H: 4.16 ± 0.14) and rose on 
days 15 (T: 6.61 ± 0.07; H: 5.07 ± 0.19) and 30 (T: 7.51 ± 0.09; H: 
6.30 ± 0.01) postpartum. However, BHBA levels rose significantly 
from day 30 (T: 0.43 ± 0.01 mmol/l and H: 0.43 ± 0.01 mmol/l) to day 
0 (T: 0.71 ± 0.01 mmol/l; H: 0.72 ± 0.01 mmol/l), peaking on day 0 
(p < 0.001). BHBA levels on days 15 and 30 postpartum were signifi-
cantly lower than on day 0 (p < 0.001). No significant difference was 
found between Tuj and Hemşin breeds of sheep on any of the days 
on which blood was drawn in terms of either NAb ঞters or BHBA 
levels. In conclusion, NAb ঞter fell in the last 30 days of pregnancy 

with the rapid growth of the fetus, but BHBA levels rose. Unlike the 
prepartum period, NAb ঞter rose in the postpartum period while the 
BHBA level fell.      

       P 113  |    A case of pyometra in pregnant queen 
     K     Kacprzak    ;     I     Dolka    ;     M     Rzewuska    ;     A     Ruszczak    ;     S     Kanafa    ; 
    M     Galanty    ;     P     Jurka    
   Warsaw University of Life Sciences, Warsaw, Poland   

     Cases of pyometra during pregnancy in cats are very rare. There is 
very few informaঞon about these condiঞons occurring simultane-
ously. A 7- year- old Norwegian Forest queen was presented with 
a history of inferঞlity. Ultrasound examinaঞon, during anestrous, 
revealed no changes in reproducঞve tract. In the queen ’ s next cycle, 
ovulaঞon was sঞmulated with a use of hCG (Chorulon, Intervet, 
Poland). On day 26 a[er copulaঞon, ultrasound examinaঞon (UE) 
showed 3 healthy fetuses. On day 42 the queen was presented 
with signs of vaginal discharge. UE revealed normal pregnancy with 
blood progesterone of 4.2 ng/ml. A diagnosis of hypoluteoidism was 
made. Progesterone injecঞons (Agoluঞn, Bioঞka, Slovakia) at a dose 
of 2 mg/kg i.m. and amoxicillin (Betamox L.A., Scanvet, Poland) at a 
dose of 15 mg/kg s.c. were administered every third day starঞng from 
day 43. Described discharge was observed unঞl day 58. On day 50, 
UE showed advanced decomposiঞon of one fetus. On day 58, UE 
revealed 3 dead fetuses and hyperechoic amnioঞc fluids. Exploratory 
laparotomy revealed one normally developed and one parঞally macer-
ated fetus, high amount of intrauterine pus and hyperplasঞc endo-
metrial glands. Histopathological examinaঞon of uterus showed 
chronic inflammaঞon, local necrosis, local proliferaঞon of glandular 
epithelium and cysঞc endometrial hyperplasia. Bacteriological exami-
naঞon of dead fetus and of amnioঞc fluid reveled gram- negaঞve 
anaerobic  Bacteroides  spp. A specific diagnosis in this case is compli-
cated. Histopathological findings and bacterial infecঞon separately or 
together could be responsible for the fetal death. Cases of pyometra 
during pregnancy are extremely rare, with no available treatment pro-
tocols for this condiঞon.      

       P 114  |    Relaঞ onships between follicular fl uid 
steroid concentraঞ ons and uterine infecঞ ons in 
ovarian cysঞ c cows 
     M     Kafi     1    ;     M     Heidari    2    ;     A     Khodakaram-Ta[ i    3    ; 
    A     Derakhshandeh    4    ;     A     Mirzaei    2    
    1 Department of Clinical Sciences  ;       2 Department of Animal Reproducࢼ on  ;  
     3 Department of Pathology  ;       4 Department of Microbiology, School of Veterinary 
Sciences, Shiraz University, Shiraz, Fars, Iran   

     A total of 21 bovine genital tracts with ovarian cysts were col-
lected from the aba�oir to determine the relaঞonships among uter-
ine bacterial infecঞon, ovarian cysts and subclinical endometriঞs. 
The uteri samples did not have any purulent discharges and all were 
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grossly involuted (more than 40 days postpartum). Ovarian cysts 
were defined as follicular structure ≥17 mm on the ovary with no 
concurrent presence of corpus luteum. Cysঞc fluids were aspirated 
from ovarian cysts (follicular cysts, n = 10; luteal cysts, n = 11) and 
8 large follicles (<15 mm) with clear appearance as control for hor-
mone assay. Samples from the internal surface of the uterine body, 
and the right and le[ uterine horns were collected and cultured for 
bacteriological examinaঞons. In addiঞon, samples from the cysঞc 
walls, uterine horns and bodies were subjected to histopathological 
examinaঞons. Endometriঞs was defined as the presence of conges-
ঞon and edema of the endometrium associated with infiltraঞon of 
the inflammatory cells including neutrophils, macrophages, plasma 
cells, and lymphocytes. E2/P4 raঞo was higher in follicular fluids in 
cows without ovarian cysts but with endometriঞs than that in cows 
with both ovarian cysts and endometriঞs (3.47 ± 1.37; 0.25 ± 0.11, 
p = 0.04). Furthermore, cows that had endometriঞs and no ovarian 
cyst had a higher E2/P4 raঞo than those of endometriঞc cows with 
either follicular cyst (3.47 ± 1.37; 0.51 ± 0.17, p = 0.03) or luteal cyst 
(3.47 ± 1.37; 0.003 ± 0.002, p = 0.01). As the E2/P4 raঞo increased, 
the numbers of isolated bacterial species decreased from 9 to 1 spe-
cies of bacterial isolates. In conclusion, as the E2/P4 raঞo increased 
in the follicular fluid, the numbers and diversity of bacterial species 
significantly decreased irrespecঞve of pathogenicity.      

       P 115  |    Behavioral eff ects of deslorelin 
implantaঞ on in livestock guardian male Turkish 
Kangal Dogs 
     H     Kanca    ;     Y     Salgirli    ;     G     Tez    ;     B     Tirpan    ;     K     Tekin    
   Faculty of Veterinary Medicine, Ankara University, Ankara, Turkey   

     Chemical castraঞon using GnRH agonists has proven to be an effecঞve 
method of reversible suppression of ferঞlity in male dogs. However, lit-
tle is known about the behavioral effects of chemical castraঞon. In this 
study, the effects of chemical castraঞon on aggression, sexual behav-
ior, livestock guarding behavior and obedience in male livestock guard-
ian Turkish Kangal Dogs were assessed by means of a behavior test 
and a quesঞonnaire that was filled out by the dog- owners. Eleven dogs 
were subcutaneously inserted either 4.7 mg (n = 7) or 9.4 mg (n = 4) 
deslorelin implants, and 5 dogs were served as controls. Their behavior 
was tested on the day of, but prior to treatment and 2 months a[er 
treatment and a quesঞonnaire was filled out by the dog- owners 2 and 
6 months a[er implant inserঞon. None of the dogs could concentrate 
on the simple learning test, in which a clicker was used, when a female 
dog in heat was around before the treatments. At the test 2 months 
a[er implant inserঞon 5/7 of dogs in group I and 3/4 of dogs in group 
II dogs responded to the learning test while all dogs in control group 
were unresponders (p < 0.05). In the first behavior test, all dogs were 
assessed as aggressive to unfamiliar male dogs. The most reported 
behavior problems were hunঞng (10/11), leaving the herd (10/11) and 
a�acking the other livestock (6/11). Two months a[er the treatment, 
the owners have reported that moঞvaঞon of livestock protecঞon 

increased as sexual behavior (p < 0.01), leaving the herd (p < 0.01) and 
obedience (p < 0.01) were posiঞvely changed. Aggression and hunt-
ing behavior were not affected by the treatments (p > 0.05). Overall, 
results show that chemical castraঞon in male Turkish Kangal dogs has 
posiঞve effects on livestock guarding behavior.      

       P 116  |    Determinaঞ on of the gestaঞ onal 
age of the fetus in Bulgarian local goats by 
ultrasonographic measurement of some uterine 
and fetal parameters 
     M     Karadaev    1    ;     I     Fasulkov    1    ;     S     Yotov    1    ;     S     Atanasova    2    ;     N     Vasilev    1    
    1 Department of Obstetrics, Reproducࢼ on and Reproducࢼ ve Disorders, Faculty of 
Veterinary Medicine, Trakia University, Stara Zagora, Bulgaria  ;       2 Department of 
Biochemistry, Microbiology and Physics, Agricultural Faculty, Trakia University, Stara 
Zagora, Bulgaria   

     The aim of the current study was to determine the gestaঞonal age of 
the fetus in Bulgarian local goats by ultrasonographic measurement of 
some uterine and fetal parameters. Twenty- four pregnant Bulgarian 
local goats, aged 2–4 years, body weight 42–55 kg and housed in the 
same management were used. Transrectal and transabdominal ultra-
sonographic examinaঞons were performed weekly between days 21 
and 49 of pregnancy and 2 weeks apart unঞl day 133 of pregnancy. 
The uterine lumen diameter (ULD), outer and inner placentomas 
diameter (IPD and OPD), crown- rump length (CRL), biparietal, orbital, 
trunk and fetal aorঞc diameters (BPD, OD, TD and FAD) were meas-
ured in fixed images by an ultrasound electronic caliper. The results 
were processed by staঞsঞcal computer so[ware. The relaঞonships 
between gestaঞonal age and each parameter were expressed with 
linear (y = a + bx), quadraঞc (y = ax2 + bx + c) and power (y = axn) 
equaঞons and the coefficients of determinaঞon (R 2 ) were calculated. 
Highly posiঞve correlaঞons (R 2  ≥ 0.90) with low standard error esঞ-
maঞon (SEE ≤ 8) were calculated for parameters ULD, CRL, BPD, TD 
and FAD whereas lower correlaঞons (R 2  ≤ 0.90) with higher SEE (≥8) 
were registered for IPD, OPD and OD. In conclusion, the gestaঞonal 
age of the fetus in Bulgarian local goats could be determined correctly 
by measurement of uterine lumen diameter and crown- rump length 
between days 21–49 day, biparietal and trunk diameters a[er day 49 
and fetal aorঞc diameter a[er 77 day of pregnancy.      

       P 117  |    SIPS, uterine rupture, peritoniঞ s and 
ovarian cyst in 4- year old bitch -  a case report 
     I     Kaszak    ;     S     Kanafa    ;     I     Dolka    ;     B     Degórska    ;     M     Kalwas    ;     P     Jurka    
   Warsaw University of Life Sciences, Warsaw, Poland   

     Subinvoluঞon of placental sites (SIPS) is a rare complicaঞon of post-
partum in bitch but its cause is sঞll unclear. Throphoblasts do not 
degenerate and conঞnue to invade the endometrium or myome-
trium. Persistent hemorrhagic uterine discharge is a typical clinical 
sign. Spontaneous remission occurs and medical or surgical therapy 
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is not always needed. A 4- year old Yorkshire Terrier was referred 
to our clinic due to persistent hemorrhagic vaginal discharge since 
4 weeks a[er the parturiঞon (two live and one dead puppies were 
born). She was treated before with amoxicilin together with metroni-
dazole and meloxicam at proper doses. The ultrasound examinaঞon 
revealed a large structure (36 mm) inside le[ uterine horn. During 
laparotomy, peritoniঞs with peritoneum imbibiঞon of green color 
was firstly noঞced. Also, the le[ uterine horn was enlarged with 3 
perforaঞons and with cauliflower- like growths (placental sites) inside, 
and a cyst on le[ ovary and intraabdominal liquid were observed. 
Ovariohysterectomy was performed. Histopathological examinaঞon 
of uterus and ovaries revealed SIPS. The wall of uterus was thickened 
with foci of necrosis, hemorrhages, blood clots and clusters of bacte-
ria. Syncyঞotrophoblast- like cells were seen mainly around blood ves-
sels. Endometrial glands were extended with mucous discharge inside. 
These changes were extensive, reaching serosa and could have caused 
peritoniঞs. Lack of sytemic signs makes SIPS difficult to diagnose. In 
rare cases if severe hemorrhage, ulceraঞon of endometrium or uterine 
perforaঞon is present ovariohysterectomy is required. Uterine rup-
ture and peritoniঞs are rare consequences of SIPS.      

       P 118  |    Determinaঞ on levels of ceruloplasmin, 
haptoglobin and serum amyloid A in cows with 
endometriঞ s 
     S     Kaya    1    ;     O     Merhan    1    ;     C     Kaçar    1    ;     A     Çolak    2    ;     K     Bozukluhan    3    
    1 Faculty of Veterinary Medicine, KaW as University, Kars, Turkey  ;       2 Faculty of 
Veterinary Medicine, Ataturk University, Erzurum, Turkey  ;       3 Kars School of Higher 
Vocaࢼ onal Educaࢼ on, KaW as University, Kars, Turkey   

     The present study aimed to determine the serum ceruloplasmin (Cp) levels 
in cows with endometriঞs of varying degrees of severity, and to establish 
whether or not there is a correlaঞon between haptoglobin (Hp) and/or 
serum amyloid A (SAA) levels. The study was conducted with 100 Brown 
Swiss cows 3–8 years of age on days 28–32 postpartum. Cows were 
grouped into endometriঞs (mild, moderate and severe endometriঞs) and 
healthy cows based on rectal examinaঞons, ultrasonography (7.5 MHz, 
Titan ® , Sonosite, USA), vaginoscopy and cytological examinaঞon. Blood 
samples immediately a[er examinaঞon were collected from all cows. 
Levels of Hp, SAA and Cp were analyzed. Serum Cp levels in cows with 
endometriঞs (mild = 18.57 ± 0.36 mg/dL, moderate = 22.14 ± 0.75 mg/
dL, severe = 27.64 ± 0.87 mg/dL) were significantly higher than healthy 
cows (13.52 ± 0.32 mg/dL). Similarly, serum Hp (mild = 154 ± 5.16 μg/
ml, moderate = 183 ± 6.2 μg/ml, severe = 234 ± 10.7 μg/ml) and SAA 
levels (mild = 20.25 ± 0.65 μg/ml, moderate = 28.17 ± 1.22 μg/ml, 
severe = 34.62 ± 1.28 μg/ml) were higher in cows with endometriঞs 
than in healthy cows (72 ± 2.76 μg/ml, 14.24 ± 0.52 μg/ml, respec-
ঞvely; p = 0.001), and the levels of these acute phase proteins increased 
in parallel with the severity of the endometriঞs (p = 0.001). A signifi-
cant correlaঞon was found between Cp levels and Hp and SAA levels 
(Cp- Hp: r 2  = 0.783, p < 0.001; Cp- SAA: r 2  = 0.739, p < 0.001; Hp- SAA: 
r 2  = 0.723, p < 0.001). In conclusion, it was determined that serum Cp 

levels increase significantly in parallel with the severity of endometriঞs. 
It was concluded that serum Cp levels can be used in the diagnosis of 
endometriঞs as an alternaঞve to Hp and SAA levels.      

       P 119  |    Early pregnancy regulates genes of 
hyaluronan system in ovine endometrium 
     Z     Kiyma    1    ;     M     Hiঞ t    2    ;     M     Kose    3    ;      MS    Kaya    3    ;     M     Kirbas    4    ; 
    S     Dursun    5    ;     MO     Atli    3    ;     A     Guzeloglu    2    
    1 Department of Animal Science, Faculty of Agriculture, Eskişehir Osmangazi 
University, Eskisehir, Turkey  ;       2 Faculty of Veterinary Medicine, Selcuk University, 
Konya, Turkey  ;       3 Faculty of Veterinary Medicine, Dicle University, Diyarbakir, Turkey  ;  
     4 Bahri Dagdas Internaࢼ onal Agricultural Research Insࢼ tute, Konya, Turkey  ;       5 Faculty 
of Veterinary Medicine, Aksaray University, Aksaray, Turkey   

     The glycosaminoglycan hyaluronic acid/hyaluronan (HA) is a key con-
sঞtuent of the extracellular matrix (ECM) and important in the ঞssue 
remodeling. Hyaluronan synthesis is modulated by three main hya-
luronic acid- synthase (HAS) enzymes: HAS1, HAS2, and HAS3 and 
enzymaঞcally catabolized by two hyaluronidases (HYALs) HYAL1 and 
HYAL2. The HA binds to cell surface receptor CD44 and facilitates its 
adhesion, proliferaঞon and migraঞon. The endometrial ঞssue under-
goes extensive remodeling under cyclic condiঞons and pregnancy. 
The objecঞve of this study was to elucidate the impact of early preg-
nancy on HA system in ovine endometrium. The endometrial ঞssue 
samples were collected from pregnant ewes on days 12 (n = 4), 16 
(pre- a�achment phase, n = 4), and 22 (post- a�achment phase, n = 4) 
of pregnancy. Total RNA was extracted followed by cDNA synthe-
sis and mRNA expression levels of HA system components were 
determined using qPCR. The expression of HAS1 and HAS2 mRNA 
did not differ among the days of pregnancy. Expression of HAS3, 
CD44, HYAL1 and HYAL2 were significantly upregulated on day 22 
of the pregnancy (p < 0.05). The data suggest that genes related to 
HA system are significantly regulated in the endometrium a[er the 
post- a�achment phase of the embryonic development. It may be con-
cluded that regulaঞon of the HA genes contributes to composiঞon of 
ECM, and also enables the cell- cell contacts as pregnancy advances 
and implantaঞon process starts. Moreover, the results provide insight 
into remodeling of the endometrium during early pregnancy. (This 
study was parঞally funded by TUBITAK grant 214O643 to MK.)      

       P 120  |    Eff ect of the age at fi rst calving on milk 
performance in PHF HO cows 
     P     Koczoń    1    ;     E     Czerniawska-Piątkowska    2    ; 
    I     Kowalewska-Łuczak    2    ;     BJ     Bartyzel    1    
    1 Warsaw University of Life Sciences, Warsaw, Poland  ;       2 West Pomeranian University 
of Technology, Szczecin, Poland   

     Currently in case of dairy ca�le breeding more and more a�enঞon is 
paid to indexes related to reproducঞve efficiency. The most important 
index in cows is the age at first calving (AFC). The value of this trait 
affects on reproducঞve parameters and economic efficiency of milk 
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producঞon. The aim of the study was to determine the effect of the 
AFC on milk performance of Polish Holstein Frisian Black- and- White 
(PHF HO) cows. The study included 959 heifers, which were kept in 
free stall barn and fed TMR system (total mixed raঞon). Data on milk, 
fat and protein yield, and fat and protein content and the AFC were 
obtained on the basis of the farm breeding documentaঞon conducted 
by PFHBiPM. The cows were divided into three groups according to 
the AFC (under 750; 751–900; above 901 days of age). Differences 
between the groups were examined using Staঞsঞca ® 10 PL (StatSo[, 
Inc 2011). The highest (p ≤ 0.01) milk yield (8994 kg) in the first lac-
taঞon was characterisঞc for cows calving before 750 days, while the 
lowest milk yield (8572 kg) was found in the group of cows calving late 
(>901 days). The highest fat (340 kg) and protein (306 kg) yield and the 
highest fat (p ≤ 0.05) 3.88% and protein (p ≤ 0.05) 3.50% content in 
milk was obtained by cows calving between 751–900 days. AFC had a 
significant influence on milk yield (under 750 days of age) and fat and 
protein content in milk (751–900 days of age) (p ≤ 0.05 and p ≤ 0.01).      

       P 121  |    Ex vivo developmental potenঞ al of 
caprine cloned embryos is aff ected by inducible 
epigeneঞ c modifi caঞ on of both adult cutaneous 
fi broblast cells and acঞ vated nuclear- transferred 
oocytes 
     J     Koseniuk    ;     M     Skrzyszowska    ;     M     Samiec    ;     E     Mielczarek    ; 
    E     Wojtylak-Jurkiewicz    
   Department of Biotechnology of Animal Reproducࢼ on, Naࢼ onal Research Insࢼ tute 
of Animal Producࢼ on, Balice n. Kraków, Poland   

     The objecঞve of our study was to explore the influence of sequenঞal 
trichostaঞn A (TSA)- mediated epigeneঞc transformaঞon of nuclear 
donor fibroblast cells and arঞficially acঞvated oocytes that had been 
reconsঞtuted with them on the developmental abiliঞes of cloned 
goat embryos. Enucleated in vitro- matured oocytes were subzonally- 
injected with adult dermal fibroblast cells treated or not treated with 
TSA (Groups I and II, respecঞvely). Successfully reconstructed and acঞ-
vated oocytes (clonal cybrids) were incubated for 24 h in SOF medium 
supplemented with TSA (Group I) or lacking TSA (Group II). Cleaved 
embryos were cultured up to morula/blastocyst stages for an addiঞonal 
144 to 168 h in the TSA- free medium enriched with FBS. Among 247 
cloned embryos assigned to Group I, 189 (76.5%) were able to divide ex 
vivo. The percentages of embryos that reached the morula and blasto-
cyst stages were 143/247 (57.9%) and 85/247 (34.4%), respecঞvely. In 
Group II, out of 212 cultured embryos, 136 (64.2%) underwent cleav-
age divisions, but 92 (43.4%) and 48 (22.6%) developed to morula and 
blastocyst stages, respecঞvely. Collecঞvely, two- step TSA- dependent 
epigenomic modulaঞon of caprine cutaneous fibroblast cells and clonal 
cybrids brought about the considerable increase in the morula and 
blastocyst formaঞon rates due to presumpঞve improvement of donor 
cell nuclear reprogrammability. (This study was conducted as a part of 
statutory acঞvity No. 02- 011.1, which is financed from 2015 to 2017 
by the Polish Ministry of Science and Higher Educaঞon.)      

       P 122  |    Infl uence of the length of intercalving 
period on the milk performance of cows 
     I     Kowalewska-Łuczak    ;     E     Czerniawska-Piątkowska    ;     B     Cioch    
   West Pomeranian University of Technology, Szczecin, Poland   

     The length of the intercalving period (ICP) affects udder health, concep-
ঞon rate a[er parturiঞon, the course of the subsequent intercalving 
period, the condiঞon of the cows and, therefore, the economical aspect. 
Good herd ferঞlity is the basis of ca�le breeding. The aim of the study 
was to determine the effect of the ICP on milk performance of PHF HO 
cows. The study included 962 individuals, which were kept in free stall 
barns and fed TMR system. Data on milk yield, fat and protein yield, 
and fat and protein content and the ICP were obtained on the basis 
of the farm breeding documentaঞon provided by Polish Federaঞon of 
Ca�le Breeders and Dairy Farmers. The cows were divided into three 
groups depending on the length of the ICP (under 360; 361–520; above 
521 days). Groups were compared using Staঞsঞca ® 10 PL (StatSo[, 
Inc 2011). The study revealed a posiঞve correlaঞon of ICP and milk 
yield. This relaঞonship is evident in the case of ICP lasঞng more than 
521 days (10,895 kg). Along with the extension of the ICP fat (426 kg) 
and protein (377 kg) yield also increased. The highest fat content 
(3.94%) was observed in the milk of cows with ICP between 361 and 
520 days, while the highest protein content (3.50%) in the milk of cows 
with ICP under 360 days. Staঞsঞcal analysis of the ICP length showed 
significant differences (p ≤ 0.01, p ≤ 0.05) among the groups.      

       P 123  |    Expression of mRNA and protein for 
membrane progesঞ n receptors in the bovine 
uterus during the estrous cycle and the fi rst 
trimester of pregnancy 
     M     Kowalik    ;     R     Rekawiecki    ;     J     Kotwica    
   Insࢼ tute of Animal Reproducࢼ on and Food Research, Polish Academy of Sciences, 
Olsztyn, Poland   

     Progesterone (P4) can affect bovine uterus funcঞon via nongenomic 
pathway, presumably involving the membrane progesterone receptor. 
The aim of the present study was to determine mRNA (Real Time PCR) 
and protein (western blot) expression and cellular localizaঞon (immu-
nohistochemical analysis) of membrane progesঞn receptors (mPR) 
alpha (mPRα), beta (mPRβ) and gamma (mPRγ) in bovine endometrium 
and myometrium during the estrous cycle (day 2–5, 6–10, 11–16 and 
17–20) and the first trimester (weeks 3–5, 6–8 and 9–12) of pregnancy 
(n = 5/each period). Expression of mRNA and protein for mPRα and 
mPRβ receptors increased (p < 0.05) on days 11–16 of the estrous cycle 
in endometrium, while in myometrium on days 2–5 and 17–20. There 
were no changes (p > 0.05) in mPRγ mRNA expression in uterus during 
the estrous cycle. mRNA and protein expression for all mPRs increased 
also during pregnancy. A strong immunostaining for all mPRs proteins 
was observed in the luminal and glandular epithelium; this reacঞon was 
less evident in the stromal cells and myocytes. All proteins were also 
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localized in the endothelial cells of blood vessels in uterus. This data sug-
gest that mPRs receptors can parঞcipate in the nongenomic P4 acঞon 
on blood flow and this way may regulate uterine funcঞon. Moreover, 
obtained data indicate that P4 may regulate uterine funcঞon via these 
receptors and this way parঞcipates in the regulaঞon of the estrous cycle 
and maintenance of pregnancy. (Supported by Naঞonal Science Center 
(2012/05/B/NZ4/01810) and by Polish Academy of Sciences.)      

       P 124  |    Oestrogen receptors α and β 
characterized by immunohistochemistry 
in the mare oviduct 
     I     Krakowska    ;     G     Lonc    ;     A     Zagrajczuk    
   University Centre of Veterinary Medicine, Jagiellonian University -  University of 
Agriculture, Krakow, Poland   

     The oviduct is an important organ that affects reproducঞve capacity, 
since it is the site of ferঞlizaঞon and passage of the early embryo. On 
the other hand, oestrogens are important regulators of female repro-
ducঞve physiology. They mediate mulঞple changes in mares repro-
ducঞve tract during the estrus cycle. Their role in the equine oviduct 
sঞll remains unclear. The objecঞve of the study was to characterize 
the expression of oestrogen receptors α and β (ERα and ERβ) in mare ’ s 
oviduct using immunohistochemistry (IHC). Tissue samples were col-
lected post mortem from 14 adult mares (n = 14) during various stages 
of estrus cycle. A[er that, oviducts were dissected free of mesentery, 
and full cross secঞons of the ampulla and isthmus were obtained. As 
primary anঞbodies for IHC staining, monoclonal mouse IgG1 Er- α 
(NCL- L6F11 clone, Novocastra) and monoclonal mouse IgG1 Er- β 
(NCL- ER- β clone EMR02, Novocastra) were used. Visualizaঞon was 
performed with AEC, EnVision System. Immunoreacঞvity for the pres-
ence of ERα and ERβ was observed in oviduct epithelium, both in the 
nucleus and cytoplasm. α- Receptors were also noted in the muscular 
layer, while β in both muscular and connecঞve ঞssue. Moreover, a 
diversity of expression and intracellular localizaঞon between ERα and 
ERβ within various cycle phases was observed. There were also dif-
ferences in ERα and ERβ expression between ampulla and isthmus of 
oviduct. Results of the current study suggest mulঞple effects of oes-
trogens on equine oviduct funcঞons depending on estrus cycle stage.      

       P 125  |    Development competence of porcine 
oocytes selected by brilliant cresyl blue before 
vitrifi caঞ on 
     T     Kuzmina    1    ;     A     Molchanov    2    ;     T     Stanislavovich    1    ;     D     Tatarskaya    3    
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     Brilliant cresyl blue (BCB) staining has been used for selecঞon of the 
funcঞonal status of oocytes from several mammalian species, includ-
ing pig (Ishizaki et al. 2009, Theriogenology 72:72–80). Naঞve BCB+ 
oocytes had significantly higher development competence than 

BCB− oocytes. The aim of the present study was to evaluate the devel-
opment competence of devitrified BCB+ and BCB− oocytes. Before 
vitrificaঞon cumulus oocyte complexes (COC) were incubated in BCB 
soluঞon (13 μ M ) for 60 min. Oocytes were divided into BCB-  (colorless 
cytoplasm) and BCB+ (colored) and then COC were incubated 40 min 
in follicle fluid (d ≤ 3 mm). Vitrificaঞon was performed by equilibraঞon 
of oocytes in CPA (Cryoprotecঞve Addiঞve) -  1: 0.7 M dimethylsulph-
oxide (Me2SO) + 0.9 M ethylene glycol (EG) (30 sec); CPA- 2: 1.4 M 
Me2SO + 1.8 M EG (30 sec); CPA- 3: 2.8 M Me2SO + 3.6 M EG + 
0.65 M trehalose (20 sec) and loading into straws. A[er thawing COC 
washed by step- wise diluঞon in 0.25 M,0.19 M and 0.125 M treha-
lose in TCM- 199 and finally in TCM- 199 alone. COC were cultured in 
NCSU -  23 with 10% (v:v) follicle fluid, 0.1 mg/ml cysteine, 10 IU/ml 
eCG and 10 IU/ml hCG. COC cultured with the pieces of follicular wall 
(600–900 μm in length). A[er IVM oocytes were ferঞlized in vitro and 
embryos were cultured by standard protocols (Stokes et al., 2005, Dev 
Biol, 284:62–71). Cleavage was significantly higher in BCB+ oocyte in 
compared to BCB− oocytes [32% (80/250) vs. 12% (22/185), respec-
ঞvely, p < 0.001, χ 2  test]. Blastocyst development rate was significantly 
higher in BCB+ vs. BCB− oocytes [12% (30/250) vs. 3% (6/185), respec-
ঞvely, p < 0.05, χ 2  test]. In conclusion, BCB test is an effecঞve method 
for selecঞon of more competent porcine GV− oocytes for vitrificaঞon.      

       P 126  |    Genes associated with polycysঞ c ovarian 
syndrome in women (PCOS) are changed in bovine 
blastocysts deriving from insulin treated oocytes 
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     PCOS is a common cause for inferঞlity in women and associated with 
hyperandrogenism, obesity, increased risk for Type- 2 diabetes mellitus 
and insulin resistance. Geneঞc studies revealed a dysregulaঞon of genes 
involved in steroid biosynthesis and metabolism in PCOS ovaries. Our 
aim was to study gene expression associated to PCOS when oocytes 
were challenged with insulin during maturaঞon. Bovine embryos 
(n = 120) were produced in vitro according to standardized methods 
with three different insulin levels (INS10 = 10 μg/ml; INS0.1 = 0.1 μg/
ml; INS0 = control) during maturaঞon. Gene expression data of day 8 
blastocysts (D8BC) were received through microarray- studies at the 
EmbryoGENE pla�orm. Differenঞally expressed transcripts between 
control and insulin groups were searched using an empirical Bayes 
moderated t- test (limma- package of R) defined as having a 1.5 fold 
change difference and p < 0.05. By using IPA ( www.ingenuity.com ), 
gene expression was further invesঞgated and compared with results 
of similar studies on PCOS. Interesঞngly, genes with known associa-
ঞon to PCOS (CYP11A and IGF2R) were changed in the D8BC deriv-
ing from insulin treated oocytes, while others as the INSR were not 
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influenced. Genes involved in related pathways, such as PRPF6 (andro-
gene receptor binding), DHCR7 (Vitamin D metabolism) and NR3C1 
(glucocorঞcoid receptor) showed different expression. These findings 
could help to understand mechanisms leading to decreased develop-
mental competence and show that an insulin challenge during matura-
ঞon changes the transcriptome of D8BC which could be one reason 
for impaired ferঞlity of women with PCOS. (Funded by FORMAS)      

       P 127  |    Modulaঞ ng the quality of bovine 
oocytes aging in vitro by cumulus cells and 
prolacঞ n 
     I     Lebedeva    ;     G     Singina    ;     E     Shedova    ;     A     Lopukhov    ;     N     Zinovieva    
   L.K. Ernst Insࢼ tute of Animal Husbandry, Podolsk, Russia   

     Mammalian oocytes a�ained the metaphase- II stage are undergone 
ঞme- dependent aging processes leading to a decline in the ovum qual-
ity. The aim of this work was to study effects of cumulus cells (CCs) and 
prolacঞn (PRL) on the quality of bovine oocytes aging in vitro. Bovine 
cumulus- enclosed oocytes (CEOs) were matured in vitro for 20 h. A[er 
IVM, CEOs and oocytes denuded of their CCs (DOs) were cultured for 
24 or 48 h in the absence (Control) and in the presence of 50 ng/ml 
PRL and/or inhibitors of three pathways: PP2 (an inhibitor of Src- family 
tyrosine kinases), triciribine (an inhibitor of Akt kinase), and calphosঞn 
C (a protein kinase C inhibitor). Oocyte apoptosis was detected by the 
TUNEL method and the level of zona pellucida (ZP) hardening was 
assessed using the half- ঞme (t50) for chymotrypsin- mediated dissolu-
ঞon of ZP. During aging in the control medium, the rate of apoptoঞc 
CEOs increased from 5.6 ± 2.4% (0 h) to 24.5 ± 3.3% (24 h, p < 0.01), 
whereas the rate of apoptoঞc DOs was unchanged. PRL decreased the 
frequency of oocyte apoptosis in the case of CEOs (up to 8.2 ± 3.3%), 
but did not affect this frequency in the case of DOs. Concurrently, the 
effect of PRL on oocytes was abolished by calphosঞn C (1 μ M ). ZP hard-
ening became detectable only by 48 h of aging and was more marked 
in DOs than in CEOs. Meanwhile, t50 of ZP dissoluঞon was unaffected 
by PRL or the inhibitors tested. Thus, CCs accelerate apoptosis of aging 
bovine oocytes, whereas PRL may eliminate the pro- apoptoঞc acঞon 
of CCs by acঞvaঞng the protein kinase C- dependent pathway. At the 
same ঞme ZP hardening does not contribute significantly to the ঞme- 
dependent senescence of bovine oocytes and it is not enhanced by CCs. 
(The study was supported by FASO Russia and RFBR (15- 08- 99473).)      
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revert capacitaঞ on in ram sperm 
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     Cryopreservaঞon induces premature capacitaঞon in sperm decreas-
ing its ferঞlizing capacity. Capacitaঞon has been associated with pro-
tein tyrosine phosphorylaঞon (pY) and it has been demonstrated that 
seminal plasma (SP) parঞally reverts this modificaঞon in cold- shocked 
sperm. We developed a methodology to obtain the fracঞon of SP 
proteins that bind to the sperm membrane. This fracঞon, interacঞng 
SP proteins (ISPP), may vary according to the season and collecঞon. 
Our aim was to evaluate whether ISPP obtained by arঞficial vagina 
(AV) or electroejaculaঞon (EE) during the breeding and non- breeding 
season can simulate the effect of complete SP on thawed ram sperm. 
Ejaculates from 8 Assaf rams obtained during the breeding or non- 
breeding season were pooled by collecঞon method (AV or EE) and 
processed to obtain SP and ISPP. Cryopreserved semen from 10 
Assaf rams was incubated either with 20% (v/v) SP or an equiva-
lent amount of ISPP plus 5 mg/ml fructose. The presence of pY was 
detected by Western blot using anঞ phosphotyrosine followed by 
anঞ- tubuline (loading control). Two protein bands of 45 and 40 kDa 
were detected. We found that the pY signal induced by cryopreser-
vaঞon was reverted a[er incubaঞon with SP and ISPP with differ-
ences among treatments. The relaঞve intensity for the 45 kDa band 
was: 0.17 ± 0.03 AV SP, 0.13 ± 0.03 EE SP, 0.21 ± 0.04 ISPP AV, 
0.36 ± 0.15 ISPP EE, p = 0.04; and for the 40 kDa band: 0.37 ± 0.14 
AV SP, 0.38 ± 0.14 EE SP, 0.38 ± 0.14 ISPP AV, 0.53 ± 0.14 ISPP 
EE, p = 0.010. Season showed no effects. We concluded that ISPP 
obtained by AV and EE reverted premature capacitaঞon of cryopre-
served sperm as complete SP does. This can be a step to develop 
extenders to improve the quality of cryopreserved ram sperm. 
(Supported by BEC.AR)      

       P 129  |    Eff ect of metabolic components on 
ferঞ lity of Holstein cows in early lactaঞ on 
     V     Leibova    ;     I     Shapiev    ;     E     Nikitkina    ;     K     Plemyashov    
   Russian Research Insࢼ tute of Farm Animal Geneࢼ cs and Breeding, St. Petersburg, 
Russia   

     The aim of this study was to examine the metabolic status of dairy 
cows in the first third of lactaঞon and its relaঞonship with reproduc-
ঞve capacity. Metabolic status was evaluated twice: at the end of the 
transiঞon period (18–29 days) and at the second month of lactaঞon 
(46–60 days). The concentraঞon of total protein, albumin, glucose, 
triglycerides (TG), cholesterol, urea were determined in serum. Body 
condiঞon evaluated in scores (BCS) was also determined. The obtained 
data were processed using the so[ware SigmaPlot 12.5. Animals were 
divided into two groups according to dynamic changes in the con-
centraঞon of TG: group 1 (n = 8) and group 2 (n = 6). In group 1 the 
concentraঞon of TG decreased by 40% -  from 0.063 ± 0.006 mmol/l 
(transiঞon period) to 0.038 ± 0.005 mmol/l (46–60 days a[er calving), 
p ˂ 0.01. In group 2 TG increased by 97% -  from 0.033 ± 0.006 mmol/l 
to 0.065 ± 0.006 mmol/l, p ˂ 0.01. The duraঞon of open days for cows 
in group 1 was 135 ± 15 days, and in group 2 was 201 ± 21 days. Milk 
yield at 100 days of lactaঞon was higher in group 1 than in group 2 
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(4342 ± 154 and 3808 ± 118 kg, respecঞvely; p ˂ 0.05). The concen-
traঞon of total protein, albumin, glucose, cholesterol, urea, and BCS 
were not significantly different between the groups at studied peri-
ods. The study shows that the dynamics of change in the concentra-
ঞon of triglycerides in the first 2 months of lactaঞon may determine 
subsequent reproducঞve ability.      

       P 130  |    Protein profi le of boar sperm from 
diff erent ejaculate porঞ ons: a preliminary assay 
     JW     Li    ;     I     Parrilla    ;     M     Molina    ;     EA     Marঞ nez    ;     J     Roca    
   Department of Animal Medicine and Surgery, University of Murcia, Murcia, Spain   

     Boar sperm perform in different way, including for overcoming 
sperm technologies, according to the ejaculate porঞon where they 
came from. In addiঞon to seminal plasma composiঞon, differences 
in sperm structure, including protein composiঞon, could explain this 
circumstance. This study evaluates putaঞve differences in protein 
profile among sperm from the main ejaculate porঞons (EP). Boar 
ejaculates (n = 3) were collected into 3 porঞons: EP1: the first 10 ml 
of sperm rich fracঞon (SRF), EP2: the rest of SRF and EP3: post- SRF. 
Sperm proteins from each EP were extracted using a RIPA- buffer 
protocol and separated by 2D- PAGE. Then, gels were silver- stained, 
scanned, and analyzed. Qualitaঞve analysis showed over 200 spots 
in EP1 and EP2 sperm while only 99 spots in EP3 sperm. The most 
differently expressed spots (n = 80) were studied. The results 
showed that out of those 80 spots, 15 (18.75%; 67% of them under 
26.6 kDa) were only present in EP1 sperm, 11 (13.75%; 55% of 
them under 26.6 kDa) only in EP2 sperm and 6 (7.5%; 33% of them 
under 26.6 kDa) only in EP3 sperm, suggesঞng that boar sperma-
tozoa from different EP differ in protein composiঞon. This differing 
protein composiঞon could explain differences in sperm tolerance to 
biotechnologies. However, further analysis including idenঞficaঞon 
and quanঞficaঞon of these differing proteins should be performed to 
determine its physiological funcঞonality, as well as its potenঞal uঞl-
ity as biomarkers of boar sperm ferঞlity or freezability. (Supported 
by Seneca Foundaঞon, Murcia, Spain (19892/GERM/15) and CSC 
(China).)      

       P 131  |    Diff erenঞ al protein expression in 
porcine corpus luteum during its formaঞ on 
from preovulatory follicles 
     P     Likszo    ;     B Moza     Jalali    ;     DJ     Skarzynski    
   Insࢼ tute of Animal Reproducࢼ on and Food Research, Polish Academy of Science, 
Olsztyn, Poland   

     Luteinizaঞon of the follicular cells causes extensive changes in 
preovulatory follicles that lead to ovulaঞon and ulঞmate forma-
ঞon of corpus luteum. Molecular determinants of these processes 
are not well understood. The objecঞve of this study was to idenঞfy 

proteins expressed in porcine granulosa cells of preovulatory fol-
licles and early corpus luteum, 1–3 days a[er LH surge. We used 
2D- gel electrophoresis based proteomics followed by tandem mass 
spectrometry to address our aim. Protein lysates were prepared 
from granulosa cells (GC) isolated from preovulatory follicles before 
LH surge (4 biological repeats) and early corpus luteum (4 biologi-
cal repeats). A comparison of granulosa cell proteome with that of 
early corpus luteal (CL) proteome revealed that out of a total of 173 
idenঞfied proteins, only 43 were common between two structures. 
Funcঞonal analysis using Ingenuity Pathway showed that most of 
the follicular cell proteins were involved in cellular growth and pro-
liferaঞon followed by cell death and survival, protein degradaঞon 
and post translaঞonal modificaঞons. Most of the early luteal pro-
teins were associated with cell death and survival followed by cel-
lular movement, cell to cell signaling and free radical scavenging. An 
analysis of the proteins that were significantly altered with luteal 
formaঞon, i.e. 1.8 ঞmes up-  or down- regulated in CL as compared to 
GC and p < 0.01, were found to be associated with lipid metabolism, 
small molecule biochemistry, vitamin and mineral metabolism and 
cell death and survival. We have idenঞfied novel proteins that are 
either down-  or upregulated a[er the LH surge in porcine preovu-
latory follicles. These data will aid in understanding physiology of 
luteinizaঞon process.      

       P 132  |    Analysis of systemic changes in cows 
with subclinical endometriঞ s 
     J     Lim    1    ;     A     Brewer    2    ;     JJ     Callanan    1    ;     C     O ’ Farrelly    2    ;     KG     Meade    3    ; 
    A     Chapwanya    1    
    1 School of Veterinary Medicine, Ross University, West Farm, St. Ki� s and Nevis  ;  
     2 Comparaࢼ ve Immunology Group, Trinity College Dublin, Dublin, Ireland  ;       3 Animal & 
Bioscience Research Department, Teagasc, Grange, Ireland   

     One of the major causes of decreased ferঞlity is endometriঞs and 
the diagnosis of sub- clinical disease is limited by the lack of early, 
reliable biomarkers. We hypothesize that early systemic immune 
changes associated with sub- clinical endometriঞs may provide pre-
dicঞve indicators of cows which are likely to develop uterine dis-
ease. Uterine cytology, vaginal mucus scores and peripheral blood 
evaluaঞons from postpartum cows (n = 139) were performed at 7 
and 21 days postpartum (DPP). Tempus tubes were used for the col-
lecঞon of blood and RNA extracঞon and RT- qPCR. An 18% poly-
morphonuclear (PMN) cell cut off was used to classify subclinical 
endometriঞs 21DPP. Two groups were idenঞfied; resolvers (n = 10) 
and non- resolvers (n = 10). Both had subclinical vaginal mucus 
scores and high PMN 7DPP. However, resolvers had 8.9% PMN 
compared to 57.3% PMN for non- resolvers 21 DPP. Pre- calving, 
non- resolvers had increased relaঞve gene expression of immune 
receptors, cell surface markers (TLR2 [p = .012], CD68 [p = .047], 
CD80 [p = .025] and CD172 [p = .009]); as well as pro- inflammatory 
cytokines (TNF [p = .06]) at 21DPP. At 7 DPP, CD172 and TNF were 
significantly increased in non- resolving cows. Resolvers had signifi-
cantly (p < .001) increased relaঞve gene expression of TLR4 at 7DPP. 
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Conclusions: The current standards for diagnosing endometriঞs have 
limitaঞons in how early subclinical disease can be reliably predicted. 
Our results have shown significant systemic immunological changes 
between non- resolvers and resolvers as early as 62 days pre- calving 
as well as at 7DPP. These early immunological profiles suggest that 
changes in the immune response may be useful in predicঞng sub-
clinical endometriঞs before the manifestaঞon of poor reproducঞve 
outcome      

       P 133  |    The eff ect of an aromatase inhibitor on 
estrus, hormonal pa� ern and concepঞ on in the 
blue fox vixens ( Vulpes lagopus ) 
     L     Lindh    1    ;     O     Peltoniemi    1    ;     H     Lindeberg    2    ;     V     Myllys    3    
    1 University of Helsinki, Saarentaus, Finland  ;       2 Green Technology, Natural Resources 
Insࢼ tute, Maaninka, Finland  ;       3 Vetcare Oy, Mäntsälä, Finland   

     In this study, the contracepঞve effect of a non- steroidal aromatase 
inhibitor (Finrozole) was evaluated at the ঞme of estrus in female vix-
ens, as a model for canine bitches. Blue fox vixens present hormonal 
pa�ern similar to those of female dogs. A total of 80 vixens were allo-
cated into four treatment groups, according to the oral administra-
ঞon of either placebo or Finrozole at a dose of 0.5, 3.5 or 24.5 mg/
kg, for 21 consecuঞve days beginning at proestrus and terminaঞng 
at 1–2 weeks a[er arঞficial inseminaঞon (AI). The vaginal electrical 
resistance (VER) was monitored daily from proestrus to AI. The estra-
diol and progesterone concentraঞons in plasma were monitored twice 
a week for first 3 weeks and once a week for six following weeks start-
ing at proestrus. A[er a 50 Ω decline from the maximum reading in 
daily VER values (peak VER values equal LH peak ±2 days), the vix-
ens were arঞficially inseminated by the second week of treatment. 
Pregnancy was confirmed by ultrasound between D30 and D40. The 
administraঞon of Finrozole significantly decreased plasma oestra-
diol concentraঞons in female vixens. Progesterone profile and VER 
values were similar in all treatment groups. In the three treatment 
groups, pregnancy rates were nearly linearly reduced as the dosage 
of Finrozole increased: 62.5%, 50.0% and 47.1%, respecঞvely, when 
compared to a pregnancy rate of 73.7% for the placebo treatment 
group. Further, when the two highest dosages of Finrozole were 
administered at least 4 days before inseminaঞon, no pups were born. 
Estrus and pregnancy can be completely prevented by Finrozole as 
long as treatment is iniঞated at least 4 days before arঞficial insemina-
ঞon in vixens.      

       P 134  |    Eff ect of sperm selecঞ on by colloid 
single- layer centrifugaঞ on on ferঞ le and 
subferঞ le donkey ejaculates 
     AR     López    ;     I     Orঞ z    ;     BP     Sánchez    ;     MA     Díaz    ;     V     Lara    ; 
    C González     de  Cara    ;     R     Aguilera    ;     J     Dorado    ;     M     Hidalgo    
   Department of Animal Medicine and Surgery, University of Cordoba, Córdoba, Spain   

     Single- layer centrifugaঞon (SLC) is a procedure to improve sperm 
quality by selecঞng the best spermatozoa from semen samples of dif-
ferent species. The aim of this study was to determine the effect of 
SLC on the sperm moঞlity parameters from ferঞle and subferঞle don-
keys. Ejaculates from one subferঞle (pregnancy rates lower than 40%) 
and three ferঞle Andalusian donkeys were collected and divided into 
two aliquots. One of them was immediately analyzed (control) and the 
other one was subjected to SLC using Androcoll- E Large. Total (TM, 
%) and progressive sperm moঞlity (PM, %) parameters were analyzed 
by CASA. The results were compared between subferঞle and ferঞle 
ejaculates and treatments (SLC vs. control) by ANOVA and expressed 
as mean ± standard error. TM (30.1 ± 6.0 vs. 71.4 ± 4.7) and PM 
(19.7 ± 4.6 vs. 57.7 ± 4.3) were significantly lower (p < 0.01) for 
subferঞle donkey ejaculates in comparison to ferঞle donkey semen, 
respecঞvely. A[er applying SLC protocol to subferঞle donkey semen, 
TM (65.7 ± 7.8 vs. 30.1 ± 6.0) and PM (45.4 ± 5.8 vs. 19.7 ± 4.6) of 
SLC samples were significantly higher (p < 0.01) in comparison to con-
trol samples, respecঞvely; however no significant differences were 
found in ferঞle donkey semen between SLC and control samples for 
TM (78.8 ± 5.0 vs. 71.4 ± 4.7) and PM (66.8 ± 5.1 vs. 57.7 ± 4.3). In 
conclusion, SLC improved sperm moঞlity of subferঞle donkey ejac-
ulates but no effect was found in ejaculates from ferঞle donkeys. 
Further studies are needed, including a large number of animals and 
sperm parameters assessed.      

       P 135  |    Exposure to high hydrostaঞ c pressures 
allows improving viability of rabbit sperm cells 
a[ er cryopreservaঞ on 
     M     Lopez-Bejar    ;     T     Mogas    ;     N     Arcarons    ;     M     Vendrell    ; 
    M     Sabés-Alsina    
   Veterinary Faculty, Autonomous University of Barcelona, Bellaterra, Spain   

     Applicaঞon of sublethal stress treatment to gametes and embryos 
may induce adaptaঞon and increase in tolerance of various in vitro 
procedures such as cryopreservaঞon. This could help to achieve a 
successful cryopreservaঞon of sperm cells from species with usually 
non- opঞmal results. The aim of this study was to evaluate the viability 
of rabbit sperm cells a[er cryopreservaঞon when they were previ-
ously exposed to high hydrostaঞc pressures (HHPs). Sperm samples 
from a total of 15 males were pooled and diluted with Galap dilu-
ent (IMV, France) in 5 replicates. Samples were packed into 0.25 ml 
straws and exposed to different HHPs (50, 100, 150 or 200 MPa) for 
5, 10, 30 or 60 min (HHP samples). A[er HHP, samples were evalu-
ated for sperm cell viability and acrosome status and moঞlity param-
eters through eosin- nigrosin staining and computer- assisted sperm 
analysis (CASA), respecঞvely. Control and HHP samples were cen-
trifuged and resuspended with Gent B medium (Minitüb, Germany) 
for cryopreservaঞon following a convenঞonal procedure. Viability 
and acrosome status and moঞlity parameters were again assessed 
a[er cryopreservaঞon. Best results in viability a[er cryopreservaঞon 
were obtained when the sperm samples were exposed to 50 MPa for 
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30 min (92.8% ± 5.5), showing values significantly higher with respect 
to the control cryopreserved samples (p < 0.01). However, moঞlity 
was significantly reduced in HHP samples (p < 0.05). Acrosome sta-
tus was not negaঞvely affected by cryopreservaঞon. In conclusion, 
the exposure of rabbit sperm cells to a sublethal stress in form of 
HHPs allowed obtaining promising results in sperm viability a[er 
cryopreservaঞon but further experiments are needed to get opঞmal 
results in moঞlity.      

       P 136  |    A novel culture device suitable for 
culturing bovine oocytes using a cyclic 
olefi n co- polymer- based chip 
     M     Lopez-Bejar    ;     M     Sabés-Alsina    ;     M     Berenguel-Alonso    ; 
    R     Morató    ;     O     Talló-Parra    ;     J     Alonso-Chamarro    ;     M     Puyol    ; 
    M     Lopez-Bejar    
   Autonomous University of Barcelona, Bellaterra, Spain   

     Over the last decade, assisted reproducঞve technologies have greatly 
improved although its efficiency remains low. The use of microfluidic 
devices has allowed opঞmizing some procedures by automaঞng the 
handling, minimizing the required manual operaঞons and therefore 
reducing manipulaঞon stress on the cells. The aim of this study was 
to test the suitability of cyclic olefin co- polymer (COC) as a microflu-
idic device substrate for in vitro maturaঞon of bovine oocytes. Bovine 
oocytes were loaded and cultured into a microfluidic device and a 
four- well culture dish (convenঞonal system). A[er 24 h of matura-
ঞon at 38.5°C in a 5% CO 2  incubator, oocytes were collected and co- 
incubated with sperm cells for 20 h with ferঞlizaঞon medium. Finally, 
oocytes were fixed and stained with DAPI for pronucleus assessment. 
The analysis of differences among devices was carried out using con-
ঞngency tables and Pearson ’ s Chi- squared staঞsঞcal test. Oocytes 
cultured in the four- well dish had significantly higher percentage of 
sperm penetraঞon rates (61.4 vs. 35.6%; p < 0.05). However, in terms 
of normal ferঞlizaঞon with male pronuclear formaঞon, no significant 
differences were observed between devices (p > 0.05). In conclusion, 
COC microfluidic device enables the funcঞonal maturaঞon of oocytes 
and it is non- toxic for gametes.      

       P 137  |    Mulঞ parametric resonance imaging 
(mp- MRI) of the prostate, preliminary results 
in a canine model for the future MRIgFUS- 
preclinical evaluaঞ on 
     K     Lorenc    ;     K     Skierbiszewska    ;     T     Jasiński    ;     K     Siewruk    ;     Z     Gajewski    
   Department of Large Animal Diseases with Clinic, Faculty of Veterinary Medicine, 
Veterinary Research Centre and Center for Biomedical Research, Warsaw University 
of Life Sciences, Warsaw, Poland   

     Mulঞparametric resonance imaging (mp- MRI) is the gold- standard 
in imaging for the prostate cancer (PC) in humans. It consists of 

high- resoluঞon planar T2WI, diffusion weighted imaging (DWI) and 
dynamic contrast enhanced MRI (DCE- MRI), opঞonally MR spectro-
scopic imaging (MRSI). PC shares the common features in dogs and 
humans: tumor growth outside the prostate, pulmonary and bone 
metastases and is diagnosed in older age. As dogs are used as a pre- 
clinical model for PC therapy in humans, we aimed to create feasi-
ble mp- MRI protocols for imaging PC in canines based on PI- RADS ™  
v2 human protocols and implement it on 3.0T MR scanner for the 
future ex- Ablaঞon procedure (MRIgFUS). Four dogs (years 4, 9, 12, 
13) with prostaঞc pathologies confirmed with ultrasound examinaঞon 
underwent the procedure. Under general anesthesia, dogs were posi-
ঞoned prone, feet first on the MR table. Protocols were validated with 
MR imaging on Discovery MR750w 3.0T, coils GEM Anterior Array 
and GEM Large Flex. Final protocol consist: T1WI Ax–FSE; TR/TEeff 
<1000/min ms; slice thickness 3 mm; slice spacing 1 mm; T2WI Sag- 
FRFSE; TR/TEeff >2500/~100 ms; sl. thick. 3 mm; sl. sp. 1 mm; T2WI 
Ax–FRFSE; TR/TEeff >2500/~100 ms; sl. thick. 3 mm; sl. sp. 1 mm; 
T2WI Cor- FRFSE; TR/TEeff >2500/~100 ms; sl. thick. 3 mm; sl. sp. 
1 mm; DWI Ax- Focus TR/TE 3500/min ms; sl. thick. 3 mm; sl. sp. 
1 mm; b- value 0, 50, 200, 800 s/mm 2 . MRI examinaঞon in this canine 
model was challenging due to small FOV that increase scan ঞme, 
distorঞon, and noise level. Canine paঞents differ more than tenfold 
in body mass, which preclude fully standardized protocol in a whole 
paঞent populaঞon. MRI sequence parameters need to be individually 
fi�ed in terms of number of slices and FOV.      

       P 138  |    The sexual behavior of sexually 
inexperienced photo- sঞ mulated male goats 
is more intense when they are in contact with 
mulঞ parous than with nulliparous goats 
     J     Loya-Carrera    ;     H     Hernández    ;     J     Vielma    ;     G     Fitz-Rodríguez    ; 
    IG     Fernández    
   Antonio Narro Agrarian Autonomous University, Torreón, Mexico   

     The aim of this study was to determine whether sexual behaviors 
such as ano- genital sniffing and nudging displayed by the sexually 
inexperienced photo- sঞmulated males can be different in the first 
contact with mulঞparous or with nulliparous anestrous goats (male 
effect). Six male goats were submi�ed to 2.5 months of arঞficial long 
days to sঞmulate their sexual acঞvity during the sexual rest. Males 
were isolated from females from the weaning (40 day of age) unঞl 
the male effect (15 months of age). In April, one group of mulঞparous 
goats (n = 30) was exposed to 3 males during 15 days. Simultaneously, 
another group (n = 30) of nulliparous goats was in contact with the 
other 3 males. During the first 3 days post male introducঞon, the ano- 
genital sniffing and nudging were registered (1 h/day). The frequen-
cies of sexual behaviors were compared between males exposed to 
nulliparous and those mulঞparous females using a Chi- square test. 
Although the frequency of ano- genital sniffing was higher for males 
in contact with mulঞparous (423) than those with nulliparous females 
(365), the difference did not reach significance (p > 0.05). However, 
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the frequency of nudging was greater in males in contact with mul-
ঞparous (1268) than those with nulliparous females (841; p < 0.001). 
These results show that the sexually inexperienced photo- sঞmulated 
male goats display sexual behavior more intense when are exposed 
to mulঞparous in comparison with those in contact with nulliparous 
anovulatory goats.      

       P 139  |    Eff ect of fi broblast growth factor 
(FGF)2 on prostaglandins secreঞ on from 
bovine corpus luteum in vitro 
     K     Lukasik    ;     A     Jonczyk    ;     S     Ibrahim    ;     DJ     Skarzynski    
   Insࢼ tute of Animal Reproducࢼ on and Food Research, Polish Academy of Sciences, 
Olsztyn, Poland   

     FGF2 is a potent luteal pro- angiogenic factor highly expressed in 
both steroidogenic (LSC) as well as endothelial cell types derived 
from bovine corpora lutea (CL). A limited number of studies have 
shown that FGF2 may also affect luteal cell funcঞons and revealed 
its pleiotropic nature. The aim of this study was to invesঞgate the 
influence of FGF2 on prostaglandin (PG)s producঞon by bovine LSC 
and CL explants. Both LSC and CL explants were obtained from 
early and mid- luteal phases (n = 5), and cultured for 24 h either with 
FGF2 (10 ng/ml) or FGF2 inhibitor (FGF2- I, 100 ng/ml) alone or with 
PGF 2α  (10- 7 M). Concentraঞons of PGE 2  and PGF 2α  in culture media 
were measured using EIA. PGF 2α  level was decreased a[er FGF2- I 
treatment in early CL explants and LSC, and in mid CL explants 
(p < 0.05). FGF2 increased PGF 2α  output from early CL explants and 
LSC and also form mid LSC (p < 0.05). FGF2- I didn ’ t change PGE 2  
secreঞon in LSC from both stages but treatment with FGF2- I and 
PGF 2α  increased PGE 2  level, which was with the same strength in 
case of treatment with PGF 2α  alone (p < 0.05). Incubaঞon of LSC 
(both stages) with FGF2 increase PGE 2  release (p < 0.05). Moreover, 
combinaঞons of FGF2 and PGF 2α  shown synergisঞc effect (p < 0.01). 
PGE 2  secreঞon from CL explants (both stages) was decreased a[er 
FGF2- I alone or FGF2- I plus PGF 2α  (p < 0.05). Collecঞvely, our find-
ings suggest that FGF2 could regulate secretory funcঞon of LSC and 
its acঞon may depend on the interacঞons between LSC and other 
accessory cells in bovine CL (Supported by NSC Grant (2011/03/B/
NZ9/01634)).      

       P 140  |    Opঞ mizaঞ on of electrical sঞ mulaঞ on 
semen collecঞ on methods and semen quality 
analysis in forest musk deer ( Moschus berezovskii ) 
     N     Luo    1    ;     Q     Chen    1    ;     G     Zhao    2    ;     H     Xu    1    ;     Y     Zhao    1    
    1 College of Animal Science and Technology, Southwest University, Chongqing, P. R. 
China  ;       2 Laboratory of Medicinal Animal, Chongqing Insࢼ tute of Medicinal Plant 
Culࢼ vaࢼ on, Chongqing, P. R. China   

     Forest musk deer ( Moschus berezovskii ) is a kind of ruminant, which 
was listed as Near Threatened (LR/nt) on the IUCN Red List of 

Threatened Species. Forest musk deer is pre�y characterisঞc for 
secreঞon musk from male musk gland, which is famous as tradi-
ঞonal Chinese medicines for several thousand years. Unঞl now, it 
is unstable on its electrical sঞmulaঞon semen collecঞon methods or 
rarely reported on its semen parameters. In this study, three bucks 
were selected to opঞmize the semen collecঞon methods. It showed 
that the forest musk deer were narcoঞzed and lie on their back then 
electrical sঞmulated with a probe in the rectum. As Lu Mianning II 
anestheঞc dosage 0.041 ± 0.006 ml/kg; average voltage 5.4 ± 1.4 V; 
depth 7.25 ± 0.65 cm and steadily electrical sঞmulated 5 s and 
interval 5 s, ejaculaঞon could produce ideal semen quality. Data on 
evaluaঞon semen quality of 6 semen samples showed the ejacula-
ঞon volume, pH value, osmoঞc pressure, sperm density, sperm live 
rate and abnormality sperm rate were 0.240 ± 0.056 ml, 7.30 ± 0.24, 
354.50 ± 27.62 Omsm/kg, (1.79 ± 0.38) × 10 8  cells/ml, (81 ± 4)% 
and (13.48 ± 4.90)%, respecঞvely. The total length of forest musk 
deer sperm averaged 69.45 ± 3.38 μm with the length of head, the 
tail main secঞon and middle to end secঞon were 9.54 ± 0.42 μm, 
16.02 ± 0.97 μm; 42.45 ± 2.25 μm, respecঞvely.      

       P 141  |    Vascular endothelial growth factor 
A (VEGFA) and its receptors expression in 
bovine uterus during adenomyosis 
     M     Łupicka    ;     A     Korzekwa    
   Department of Reproducࢼ ve Immunology and Pathology, Insࢼ tute of Animal 
Reproducࢼ on and Food Research, Polish Academy of Sciences, Olsztyn, Poland   

     Adenomyosis is a uterine dysfuncঞon defined as the presence of 
endometrial glands within the myometrium. It is suggested that 
increased angiogenesis plays a role during adenomyosis. VEGFA is 
the main pro- angiogenic factor that regulates uterine vascularizaঞon 
via two receptors: VEGFR1 and VEGFR2. The aim of the study was 
to determine differences in VEGFA, VEGFR1 and VEGFR2 mRNA 
expression and localizaঞon in normal bovine uterus and during adeno-
myosis. Uterine ঞssues (days 8–10 of the estrous cycle) were divided 
into non adenomyoঞc (n = 8) and with adenomyosis (n = 11). mRNA 
expression for VEGFA, VEGFR1 and VEGFR2 was determined by 
real- ঞme PCR. Results were staঞsঞcally analyzed by Student ’ s t- test. 
Immunohistostaining was used to localize VEGFA and its receptors in 
the ঞssues. VEGFA and VEGFR2 gene expression was decreased in 
ঞssues with adenomyosis when comparing to normal uteri (p < 0.05). 
VEGFR1 mRNA was upregulated during adenomyosis comparing 
with control group (p < 0.01). In all samples VEGFA and its receptors 
were mainly localized in blood vessel cells, however during advanced 
adenomyosis VEGFA and VEGFR2 immunoreacঞvity was increased in 
vessels adjacent to lesions. In conclusion, VEGFA and its receptors 
expression and localizaঞon were changed during adenomyosis when 
comparing to control ঞssues. Obtained results suggest that VEGFA 
may parঞcipate in adenomyosis pathogenesis by modulaঞon of angio-
genesis. (Study supported by Naঞonal Science Centre 2014/15/N/
NZ9/02414)      
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       P 142  |    Study of advanced DNA fragmentaঞ on 
parameters in ferঞ le and inferঞ le stallions 
     S     Macedo    1    ;     L     González-Fernández    1    ;     F     Marঠ nez-Pastor    2    ; 
    A     Rocha    1    ;     B     Macías-García    3    
    1 Insࢼ tute of Biomedical Sciences Abel Salazar, University of Porto, Porto, Portugal  ;  
     2 Insࢼ tute for Animal Health and Livestock Development (INDEGSAL) and Molecular 
Biology (Cell Biology), University of León, León, Spain  ;       3 Center for Minimal Invasive 
Surgery Jesús Usón (CCMIJU), Cáceres, Spain   

     Diminished male ferঞlity has been related to DNA fragmentaঞon, 
which can be assessed by flow cytometry by Sperm Chromaঞn 
Structure Assay (SCSA). SCSA yields a DNA fragmentaঞon index 
(%DFI) and disঞnguishes between high DNA (%hDFI) and moder-
ate DNA (%mDFI) fragmentaঞon; also a High DNA Stainability 
(%HDS) populaঞon due to lack of full protaminaঞon can be detected. 
Although these parameters are readily used in human sperm to pre-
dict ferঞlity, in the horse, these values are sঞll under invesঞgaঞon. 
In the present work we compared the differences exisঞng between 
2 ferঞle stallions (IP and JC) with >65% pregnancies per cycle and an 
inferঞle sire (MB; 0% pregnancy per cycle). Ejaculates (2 per stallion) 
were collected, diluted in TNE buffer and frozen at −80°C unঞl ana-
lyzed. %DFI showed the highest value in the inferঞle stallion among 
all the studied (3.77% and 3.23% for MB; 0.52% and 0.61% for IM 
and 0.86% and 2.25% for JC); %hDFI varied from 0.06% to 0.19% in 
the ferঞle stallions, while for MB the values were 0.95% and 2.51%. 
%mDFI ranged from 0.33 to 2.06% in the ferঞle stallions and reached 
0.72% and 2.82% in the inferঞle male. %HDS varied from 1.03% to 
2.95% in all the stallions and did not discriminate between ferঞle and 
inferঞle stallions. Our preliminary data show that %HDS did not vary 
between ferঞle and inferঞle stallions, while other variables related to 
DNA fragmentaঞon could discriminate between ferঞle and inferঞle 
stallions.      

       P 143  |    Calcium Sensing Receptor (CaSR) 
regulates in vitro bovine embryo development 
but not bovine oocyte maturaঞ on 
     B     Macías-García    1,2    ;     S     Macedo    3    ;     A     Rocha    1,3    ; 
    L     González-Fernández    1    
    1 Center for Studies of Animal Science (CECA), Insࢼ tute for Agricultural and Agrifood 
Science and Technology (ICETA), University of Porto, Porto, Portugal  ;       2 Center 
for Minimal Invasive Surgery Jesús Usón (CCMIJU), Cáceres, Spain  ;       3 Insࢼ tute of 
Biomedical Sciences Abel Salazar (ICBAS), University of Porto, Porto, Portugal   

     Calcium Sensing Receptor (CaSR) is a ubiquitous G- protein coupled 
receptor present in different somaঞc cell types that modulates cal-
cium homeostasis. The aim of this work was to study the role of CaSR 
in bovine oocyte maturaঞon and embryo development. First, the 
presence of CaSR was demonstrated by immunofluorescence; then, 
bovine oocytes were matured in vitro in the presence or absence of 
15 μ M  NPS2143 (a specific CaSR inhibitor) and chromaঞn conforma-
ঞon was assessed by fluorescence microscopy. To study the role 
of CaSR on embryo development, bovine oocytes were ferঞlized 

by convenঞonal in vitro ferঞlizaঞon and subsequently incubated in 
TCM- 199 in presence or absence of 15 μ M  NPS2143. On days 2, 6 
and 7 a[er inseminaঞon cleavage, morula and blastocyst rates were 
evaluated. Maturaঞon rate (mean % ± SEM; 72.5 ± 1.8; vs. 78 ± 5.4; 
p ˃ 0.05), and cleavage rate (79.1 ± 6.8 vs. 73.7 ± 5.3; p ˃ 0.05) were 
not modified by 15 μ M  NPS2143 addiঞon compared to the control 
group (control vs. inhibitor respecঞvely). Conversely, development 
to the morula stage (46.6 ± 7.3 vs. 24.3 ± 4.3; p < 0.05) and blasto-
cyst rate (29.9 ± 9.0 vs. 9.9 ± 3.6; p < 0.05) decreased significantly 
in presence of NPS2143 (control vs. inhibitor, respecঞvely). These 
results demonstrate the presence of CaSR in bovine oocytes and a 
core role in embryo development. In addiঞon, CaSR does not seem to 
play a significant role during oocyte in vitro maturaঞon in the bovine 
species.      

       P 144  |    Eff ect of the FSH dose on 
superovulatory response in Santa Inês ewes 
     G     Maciel    1    ;     M     Rodriguez    1    ;     M     Maronezi    1    ;     G     Campos    1    ; 
    P     Silva    1    ;     J     Trevizan    1    ;     R     Uscategui    1    ;     J     Fonseca    2    ;     M     Feliciano    1    ; 
    W     Vicente    1    ;     ME     Oliveira    1    
    1 São Paulo State University (UNESP), Jaboࢼ cabal, Brazil  ;       2 Embrapa Goats and 
Sheep, Coronel Pacheco, Brazil   

     This study aimed to evaluate the superovulatory response under 
effect of different FSH doses in superovulatory protocols. Santa Inês 
ewes (n = 24) received an intravaginal progesterone device (CIDR ® ) 
on Day 0, which remains unঞl the Day 8. On Day 0 and 8 were also 
administered 0.125 mg of a syntheঞc analogue of PGF 2α  (Sincrocio ® ). 
Gonadotrophic treatment started on Day 6 when females were 
divided into three groups according to the total dose of exogenous 
pFSH (Folltropin ® ): G1 (n − 8) – 100 mg; G2 (n = 8) – 133 mg; G3 
(n = 8) – 200 mg. FSH total doses were administered in eight injec-
ঞons given twice a day in descending order. On Day 6, all ewes also 
received 300 IU of eCG (Novormon ® ). Ultrasonography was per-
formed to assess the follicular growth of the wave. Six days a[er the 
onset of estrus, a videolaparoscopy for counঞng the number of cor-
pora lutea and anovulatory follicles was performed. Data were com-
pared using Kruskal Wallis test and pos�est Dunns (p < 0.05) using 
the so[ware R ® . Rates were compared between treatments by Chi- 
square test. There were no differences (p > 0.05) among groups for 
ovulaঞons (12.46 ± 5.93) and anovulatory follicles (0.96 ± 1.23) num-
bers and score of superovulatory response (1.5 ± 0.59). However, 
G1 showed higher ovulaঞon rate (96.85 ± 3.53) compared to the 
G2 (86.30 ± 21.75) (p = 0.016) but similar to G3 (93.74 ± 6.85). G1 
showed the lowest anovulatory failures (3.13 ± 3.51) compared to 
the G2 (13.70 ± 21.75) (p = 0.016) but similar to G3 (6.26 ± 6.85). 
In conclusion, best results in superovulaঞon treatment in ewes 
were obtained using FSH dose of 100 mg. Higher doses of FSH 
(133 mg and 200 mg) are not indicated. (Financial support: Fapesp 
no 2014/04614- 6, EMBRAPA no 02.13.06.026.00.00, PROPE no 
TC1288/2015)      
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       P 145  |    Infl uence of the age of breeding bulls 
on parameters of frozen- thawed sperm 
     A     Makarevich    1    ;     E     Spalekova    1    ;     E     Kubovicova    1    ;     P     Chrenek    2    
    1 Research Insࢼ tute of Animal Producࢼ on, Luzianky- near- Nitra, Slovakia  ;       2 Slovak 
University of Agriculture, Nitra, Slovakia   

     The aim of the study was to examine influence of age of Holstein 
breeding bulls (n = 16) on viability and moঞlity of frozen- thawed 
sperm. The sperm ejaculates collected from younger bulls (2.5–
3.5 years; n = 8) and older bulls (3.6–6.0 years; n = 8) were diluted in 
AndroMed ®  extender, frozen in a programmable freezer and stored in 
liquid nitrogen for 6 months. A[er thawing, sperm moঞlity was deter-
mined by CASA (SpermVision ® ) and acrosome- membrane integrity 
and live/dead spermatozoa were analyzed on unfixed sperm using flu-
orescent assays. Bull age affected neither the sperm acrosomal integ-
rity, detected by PNA- AlexaFluor, nor the apoptoঞc raঞo detected 
by Yo- Pro- 1, whilst the dead sperm raঞo (propidium iodide label-
ling) was slightly higher in older (20.5 ± 1.98) compared to younger 
(15.75 ± 1.86) bulls. Total (TM) and progressive sperm moঞlity (PM) 
assessed immediately a[er thawing were not affected by the bull age; 
however a[er 2 h post- thawing, the sperm samples from older bulls 
showed higher TM (35.37 ± 2.40) and PM (32.38 ± 2.63) than younger 
bulls (28.5 ± 2.14 and 26.56 ± 2.27, respecঞvely). Our data show that 
bull age does not have a negaঞve effect on sperm parameters if bulls 
are younger than 6 year- old. (Grant support: APVV- 0556- 11)      

       P 146  |    Lambing rates a[ er laparoscopic 
inseminaঞ on with frozen semen of ewes in 
natural heat dra[ ed once daily in the 
morning vs. once daily in the evening 
     N     Malmakov    
   Kazakh Naࢼ onal Agrarian University, Almaty, Kazakhstan   

     The purpose of the study was to compare two dra[ing methods of 
ewes in natural heat for laparoscopic AI (LAI): daily in the morning 
(group M) vs. daily in the evening (group E). Two experiments were 
performed in the breeding seasons of 2014 and 2015. Workers 
exposed ewes to the direct contact of a teaser ram (belly covered with 
sackcloth) in a fenced area, either in the morning or in the evening, for 
1 h. Considering the response of the ewes to the teaser male, they 
separated those showing behavioral symptoms of estrus, which were 
LAI- ed with frozen semen from two Suffolk rams with the aid of a 
Robertson gun on the same day in group M or on the next day in group 
E. The lambing rates in the first and second experiments in groups M 
and E were: 18.8% (9/48) and 46.7% (14/30) (p < 0.05); 32.4% (12/37) 
and 39.0% (23/59) (p > 0.05); total 24.7% (21/85) and 41.6% (37/89) 
(p < 0.05), delivering 1.19 and 1.35 lambs/lambing, respecঞvely. The 
same frozen semen from two Suffolk rams in a previous study on LAI 
in ewes in natural heat dra[ed as in group M resulted in significantly 
(p < 0.01) lower lambing rates of 24.4% (10/41) and 23.5% (8/34) in 

comparison to Dorset (53.1%, 52/98) or South- African Meat Merino 
(54.9%, 28/51). It was concluded that daily evening dra[ing of ewes 
in natural heat followed by LAI with frozen semen on the next day 
provides higher lambing rates than daily morning dra[ing with LAI on 
the same day. Further research is needed to confirm these results.      

       P 147  |    Interrelaঞ ons of GH, IGF- 1 y 
progesterone concentraঞ ons during luteal 
phase of estrous cycle in healthy Spanish 
Purebred mares 
     M     Marcilla    1    ;     JC     Gardon    2    ;     K     Satue    1    
    1 CEU Cardenal Herrera University, Alfara del Patriarca -  Valencia, Spain  ;       2 Catholic 
University of Valencia “San Vicente Márࢼ r”, Valencia, Spain   

     In women (Taketani et al. 2008), bitch (Kooistra et al. 2000), cow 
(Liebemann et al. 1996) and sheep (Khan- Dawood et al. 1994) GH 
and IGF- 1 plays an important role in corpus luteum (CL) funcঞon, 
sঞmulaঞng pulsaঞle P4 secreঞon during diestrous. The aim of present 
study was analyze the relaঞonship between GH, IGF- 1 and P4 dur-
ing luteal phase, which has not been previously reported in healthy 
mares. Daily blood samples from 24 cycling mares aged between 4 
and 17 years were taken from the day of ovulaঞon unঞl day 5 of 
diestrus. Serum IGF- 1 and P4 concentraঞons were analyzed by com-
peঞঞve immunoassay and GH by EIA sandwich. Mean values ± SD 
of IGF- 1, GH and P4 increased progressively from the day of ovula-
ঞon (228.25 ± 99.23 ng/ml; 2.48 ± 1.49 ng/ml; 0.178 ± 0.010 ng/dl) 
unঞl day 5 of diestrous (287.73 ± 116.12 ng/ml; 3.01 ± 2.23 ng/ml; 
2.523 ± 0.083 ng/ml; p < 0.05). Correlaঞons between GH- IGF- 1, GH- 
P4 and IGF- 1- P4 were r = −0.13, r = 0.26 and r = −0.57, respecঞvely. 
These results suggest that P4 producঞon by CL increases by GH, but 
not by IGF- 1 sঞmulaঞon. Unlike in other species, in which the effects 
of GH on the synthesis of P4 is mediated directly through their own 
ovarian receptors rather than the IGF type 1 receptors, in the mare 
GH could sঞmulate parঞally the synthesis of P4 by a different route 
independent of IGF- 1.      

       P 148  |    Long- standing granulosa- theca cell 
tumor in a cow 
     G     Marino    ;     F Pruiঞ      Ciarello    ;     M La     Spisa    ;     A     Zanghì    
   Department of Veterinary Sciences, University of Messina, Messina, Italy   

     Granulosa- theca cell tumors (GTCTs) are the most common ovarian 
neoplasms in ca�le. Presumpঞve diagnosis may be made based upon 
clinical presentaঞon, ultrasound, and endocrine assay. Cows with 
GTCT are generally slaughtered or undergo ovariectomy to restore 
ferঞlity. A 6- year Friesian cow was followed from 90 to 780 days post 
partum. During this period the cow had irregular heats. Cysঞc ovar-
ian disease at the le[ ovary (10x5x3 cm) was firstly diagnosed. A[er 
unsuccessful treatments, a GTCT was strongly suspected. The ovary, 
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with a mulঞcysঞc appearance at ultrasound, doubled in about 9 months 
reaching an impressive size (22 × 15 × 12 cm). The right ovary was 
inacঞve and almost impalpable at the end (4.0 × 1.5 × 0.4 cm). The 
uterus was constantly oedematous and fluid- filled. Vaginoscopy 
revealed an open cervix with a slight mucous discharge. Sex steroids 
maintained estrous values. Considering the lack of discomfort for the 
cow and the average of milk producঞon (35 l), the farmer gave no 
consent for surgery. At the end, the cow was slaughtered and genital 
organs were processed for pathology. The typical follicular pa�ern of 
a benign GTGT associated to atrophy of the right ovary, mucometra 
and severe thickness of cervix and vagina were diagnosed. Moreover, 
immunohistochemistry for alpha- inhibin revealed a strong and dif-
fuse expression in tumor cells. This case, contribuঞng to the mod-
est caseload of bovine GTCTs in literature, reports the effects of the 
long- standing (2 years) exposiঞon to estrogens in uterus, cervix and 
vagina. The GTCT ’ s inhibin producঞon, poorly studied in this species, 
is suggested to be the main responsible of the marked atrophy of the 
contralateral ovary.      

       P 149  |    Eff ect of diff erent cocktails of 
cryoprotectants and calcium on bovine oocyte 
membrane permeability and cryosurvival 
     C     Marques    1    ;     C     Santos-Silva    1    ;     C     Rodrigues    2    ;     J     Matos    2    ; 
    T     Moura    2    ;     MC     Bapঞ sta    1    ;     A     Horta    1    ;     G     Soveral    2    ;     R     Pereira    1,3    
    1 Naࢼ onal Insࢼ tute for Agricultural and Veterinary Research (INIAV), University of 
Lisbon, Vila de Santarém, Portugal  ;       2 Farm- Id, Faculty of Pharmacy, University of 
Lisbon, Lisbon, Portugal  ;       3 Centre for Interdisciplinary Research in Animal Health 
(CIISA), Faculty of Veterinary Medicine, University of Lisbon, Lisbon, Portugal   

     Successful cryopreservaঞon of the mammalian oocyte could expand 
the scope of human inferঞlity treatment and the conservaঞon of animal 
geneঞc resources. Mature bovine oocytes were completely vitrified 
(exp 1) or only exposed (exp 2) to different cocktails of cryoprotect-
ants (CPA), including ethylene glycol (EG), dimethyl sulfoxide (DMSO) 
and sucrose (EGDMSO group) or 1,2- propanediol (PrOH) and sucrose 
(PrOH group), diluted in calcium (Ca 2+ ) free/- containing media. The 
effect of both protocols on oocyte viability and competence for devel-
opment and corঞcal granules (CG) locaঞon was assessed. Membrane 
permeability of oocytes exposed to different CPA was also analyzed 
(exp 3). In exp 1, developmental rates were higher (p = 0.0005) for 
vitrified oocytes submi�ed to EGDMSO, independently of Ca 2+  con-
centraঞon. An enhanced CG exocytosis induced by CPA and chilling 
was denoted. Higher cleavage rates were obtained in EGDMSOCa 2+  
compared to Ca 2+  free PrOH group (p = 0.02). In exp 2, this group 
also presented lower cleavage rates compared to control (p = 0.04). 
Exposure to PrOH enhanced the oocytes minimum volume and their 
permeability through the interacঞon of this CPA and Ca 2+  (p ≤ 0.007). 
In conclusion, the associaঞon of EG and DMSO is the most effecঞve 
protocol for cryopreserving bovine oocytes, independently of Ca 2+  
presence. However, an interacঞon between the CPA and Ca 2+  on 
some parameters was idenঞfied demanding further research. (Funded 
by FCT project PTDC/CVT/2863/2012)      

       P 150  |    Eff ects of melatonin supplementaঞ on 
of IVM, IVF and culture media on ferঞ lizaঞ on and 
embryo development in pigs 
     C     Marঞ nez    ;     A     Nohalez    ;     I     Parrilla    ;     J     Roca    ;     C     Cuello    ;     MA     Gil    ; 
    EA     Marঞ nez    
   Department of Animal Medicine and Surgery, University of Murcia, Murcia, Spain   

     The presence of melatonin (MEL) during in vitro culture (IVC) improves 
embryo development (ED) in some species due in part to its anঞoxi-
dant potenঞal. However, its role during porcine in vitro embryo pro-
ducঞon (IVP) using in vitro ferঞlized oocytes has not been established. 
This study evaluated the impact of MEL on porcine IVP outcomes. 
In vitro matured oocytes (N = 3183) were inseminated with thawed 
sperm and cultured for 18 h or 7 days to assess ferঞlizaঞon and ED 
parameters, respecঞvely. In experiment 1, IVM and IVF media were 
supplemented with or without 1 n M  MEL in all possible combinaঞons. 
When only IVM medium was supplemented, normal ferঞlizaঞon rate 
was higher than that of the control. This effect disappeared when 
MEL was added to both IVM and IVF media. No differences were 
found among groups in ED outcomes. In experiment 2, MEL (1 n M ) 
was added or not to both IVM and IVC media or only to IVC medium. 
Supplementaঞon of IVC medium with MEL increased (p < 0.001) 
cleavage rate (63.5 ± 1.5%) and blastocyst yield (42.1 ± 2.3%) com-
pared to control (45.8 ± 2.4% and 28.7 ± 1.6%, respecঞvely), regard-
less of whether or not the IVM medium contained MEL. Moreover, 
compared with the control, higher (p < 0.05) proporঞons of blasto-
cysts were produced by Day 6 of culture in the presence of MEL. In 
conclusion, the addiঞon of 1 n M  MEL to IVM and/or IVF media failed 
to improve ED, whereas MEL supplementaঞon of IVC medium not 
only increased porcine IVP outcomes, but also accelerated the kineঞcs 
of ED. (Supported by Séneca (19892/GERM/15))      

                                                                                                                       P 151  |    Apoptosis of Sertoli cells in the Syrian 
hamster ( Mesocricetus auratus ) during tesঞ cular 
recrudescence a[ er exposure to a short 
photoperiod 
     J     Marঠ nez-Hernández    ;     V     Seco-Rovira    ;     E     Beltrán-Frutos    ; 
    C     Ferrer    ;     V     Quesada-Cubo    ;     LM     Pastor    
   Department of Cell Biology and Histology, School of Medicine, Biomedical Research 
Insࢼ tute of Murcia (IMIB- Arrixaca), Regional Campus of Internaࢼ onal Excellence, 
Campus Mare Nostrum, University of Murcia, Murcia, Spain   

     During tesঞcular regression due to short photoperiod in the Syrian 
hamster, the loss Sertoli cells by apoptosis has been observed and 
a[er this period tesঞcular recrudescence spontaneously occurs. This 
study aims to determine the apoptosis index (AI) of Sertoli cells dur-
ing this process. A total of 27 hamsters were used (21 treated and 6 
controls (CT)). The treated animals were subjected to an 8:16 light- 
dark photoperiod, while the control animals were subjected to a 
12:12 light- dark photoperiod. Seven treated animals plus two from 
the control group were sacrificed at 16, 19 and 21 weeks. Testes 
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were fixed in methacarn and embedded in paraffin. Three recrudes-
cence groups were established: Iniঞal (IR), Advanced (AR) and Total 
(TR). Histological secঞons of testes were submi�ed to different histo-
chemical protocols for light and fluorescence microscopy: TUNEL, and 
vimenঞn immunohistochemistry. For each group the apoptosis index 
of the Sertoli cells was studied. The results revealed the existence 
of TUNEL+ and vimenঞne + cells in all groups, which corresponded 
to Sertoli cells in apoptosis. In regard to AI (IR: 0.14%; AR: 0.19%; 
TR 0.23% and Control 0.28%) no significant differences were found 
between the groups (p < 0.05). The index was lower than observed for 
tesঞcular regression in other studies. In conclusion: a) the apoptosis 
of Sertoli cells was observed under normal physiological condiঞons 
by both light and fluorescence microscopy; b) the AI of Sertoli cell 
remained stable throughout the recrudescence process and c) very 
probably, Sertoli cell proliferaঞon restores their total number dur-
ing the process of recrudescence. (Funded by GERM 19892/15 from 
Fundación Seneca CARM)      

       P 152  |    Male and sampling ঞ me eff ects on 
sperm chromaঞ n of Bufo calamita 
     F     Marঠ nez-Pastor    1    ;     E     Fernández-Alegre    1    ; 
    M     Mata-Campuzano    1    ;     L     Arregui    2    
    1 Insࢼ tute for Animal Health and Livestock Development (INDEGSAL), University 
of León, León, Spain  ;       2 Department of Biology, Autonomous University of Madrid, 
Madrid, Spain   

     Amphibians are globally endangered, while its commercial culture is 
rising. Development of amphibian assisted reproducঞve techniques 
is a priority, in order to contribute to conservaঞon and capঞve breed-
ing. We assessed the male effect and semen collecঞon technique on 
the chromaঞn of  Bufo calamita  sperm, given its importance for fer-
ঞlizing ability (first report using SCSA, Sperm Chromaঞn Structure 
Assay). Six males were captured in their natural habitat and main-
tained in capঞvity during the study. Sampling was carried out during 
November, inducing spermiaঞon with an intraperitoneal injecঞon of 
10 IU hCG/g (b.w.). Spermic urine was collected a[er 2, 3 and 4 h 
a[er the injecঞon, and kept at 5°C. An aliquot was mixed with TNE 
buffer and analyzed by SCSA and flow cytometry. We obtained DFI 
for each cell (DNA fragmentaঞon index), calculaঞng fragmentaঞon as 
SD- DFI (the SD of DFI) and %DFI (% of cells with elevated DFI), and 
%HDS (spermatozoa with high DNA stainability, a measurement of 
decreased chromaঞn compacঞon). Each experiment was replicated 
2–5 ঞmes per male, and data was analyzed by linear mixed- effects 
models (ঞme, male and their interacঞon). Male effect was significant 
(p < 0.05) for the 3 variables (mean ± SD: 36.5 ± 19.7, 8.0% ± 19.0 
and 16.4% ± 18.8, respecঞvely). Time of collecঞon and the interac-
ঞon were significant (p < 0.001) only for SD- DFI (mean ± SEM 2 h: 
32.1 ± 2.6, 3 h: 30.3 ± 3.5, 4 h: 48.3 ± 4.6), with males showing differ-
ent profiles (only 3 males showing a clear increase with ঞme). Bufo 
sperm chromaঞn was successfully analyzed, showing that successive 
extracঞons had li�le effect, but with a high variability between males. 
At advanced ঞmes, extracঞons might force out lower quality sperm.      

       P 153  |    Comparaঞ ve evaluaঞ on of biomarker 
canine- prostate specifi c arginine esterase (CPSE) 
for the diagnosis of benign prostaঞ c hyperplasia 
     A     Marঞ ns-Bessa    1    ;     D     Pinheiro    1    ;     J     Machado    2    ;     C     Viegas    3    ; 
    C     Bapঞ sta    4    ;     E     Bastos    5    ;     J     Magalhães    6    ;     M     Pires    1    ;     L     Cardoso    1    
    1 Department of Veterinary Sciences, Animal and Veterinary Research Centre 
(CECAV)  ;       2 Veterinary Teaching Hospital  ;       3 Department of Veterinary Sciences, 
Centre for the Research and Technology of Agro- environmental and Biological 
Sciences (CITAB), University of Trás- os- Montes and Alto Douro, Vila Real, Portugal  ;  
     4 Department of Veterinary Clinics, Insࢼ tute of Biomedical Sciences Abel Salazar 
(ICBAS), Universࢼ y of Porto, Porto, Portugal  ;       5 Department of Geneࢼ cs and 
Biotechnology, University of Trás- os- Montes and Alto Douro, Vila Real, Portugal  ;  
     6 Research Unit on Applied Molecular Biosciences (UCIBIO), REQUIMTE, Porto, 
Portugal   

     Benign prostaঞc hyperplasia (BPH) is the most common canine pros-
taঞc disorder. Although most dogs may develop BPH, many show no 
clinical signs. Taking into account the non- specific character of clinical 
and ultrasonographic findings, a new diagnosঞc approach has recently 
been proposed based on the increase of blood canine prostate- 
specific arginine esterase (CPSE) in dogs with BPH. The aim of the 
present study was to verify CPSE levels in dogs with (n = 29) and with-
out (negaঞve controls; n = 31) BPH, considering cytological findings 
as the reference method and taking into account the fact that controls 
were middle- aged dogs (median of 5.0 years). Significant differences 
of CPSE levels were found between controls and BPH dogs (29.1 vs. 
160.7 ng/ml, respecঞvely); and significant posiঞve correlaঞons were 
found between CPSE levels and age or prostaঞc volume (r = 0.549 
and 0.448, respecঞvely; p < 0.001). Sensiঞvity, specificity, posiঞve 
and negaঞve likelihood raঞos put into evidence the good performance 
of the test. The agreement between methods was found to be very 
high, notably between CPSE levels and cytological results (Cohen ’ s 
kappa coefficients above 0.8). Considering the results all together, 
measurement of CPSE is confirmed as a useful and accurate method 
and should be considered as an alternaঞve or complementary tool to 
convenঞonal methods for the diagnosis of BPH in middle- aged dogs.      

       P 154  |    Comparison of closed vs. open 
vitrifi caঞ on systems on prolonged murine oocyte 
storage: impact on blastocyst rate 
     E     Maঞ lla    ;     N     Hernández    ;     J     Mijares    ;     B     Macías-García    ; 
    FM     Sánchez-Margallo    ;     IS     Álvarez    
   Center for Minimal Invasive Surgery, Cáceres, Spain   

     Oocyte vitrificaঞon is used in sub- ferঞle mice colonies as an alter-
naঞve to embryo cryopreservaঞon. Metaphase II (MII) oocytes are 
damaged during vitrificaঞon and o[en require of long storage periods 
prior in vitro ferঞlizaঞon (IVF); the choice of open or closed vitrifica-
ঞon devices is also controversial. Objecঞve: to determine blastocyst 
rates of murine vitrified oocytes in 0.25 ml straws (closed system) 
and Cryoleaf ™  (open system) during moderate (90–100 days) or pro-
longed (150–160 days) storage. Methods: B6D2 female mice were 
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sঞmulated to trigger ovulaঞon. MII oocytes were equilibrated in M2 
medium added with 7.5% of DMSO and 7.5% ethylene glycol (v/v) for 
3 min., moved to a vitrificaঞon soluঞon for 1 min. (15% ethylene gly-
col, 15% DMSO (v/v) and 0.5 M sucrose in M2), loaded and plunged 
into liquid nitrogen. Oocytes were stored for 90–100 days in a 
Cryoleaf ™  (G1; n = 50), or in straws (G2; n = 50) and for 150–160 days 
in a Cryoleaf ™  (G3; n = 50) or in straws (G4; n = 50). A[er warming 
(0.5 M sucrose in M2), viable oocytes were subject to IVF using fresh 
oocytes as controls (G5; n = 50). Results: A Kruskal- Wallis test was 
used to compare groups. There were no significant differences in 
blastocyst rate between G1 (91.25 ± 16.85%), G2 (79.86 ± 22.36%), 
G3 (84.40 ± 19.07%), G4 (74.11 ± 25.20%) and G5 (95.31 ± 10.07%) 
(mean ± SD; p > 0.05). Conclusion: Moderate and prolonged storage 
does not impair mice blastocyst rate independently of the vitrificaঞon 
system used (open vs. closed).      

       P 155  |    Are we misdiagnosing many Neospora 
and Leptospira- posiঞ ve bovine aborted and 
sঞ llborn fetuses using fetal serology? 
     J     Mee    1    ;     C     Sánchez-Miguel    2    ;     M     Nosov    3    ;     J     Gilmore    3    
    1 Animal and Bioscience Research Department, Teagasc, Moorepark, Fermoy, 
Ireland  ;       2 Department of Agriculture, Food and the Marine, Clogheen, Clonakilty, 
Co. Cork, Ireland  ;       3 FarmLab, Elphin, Co. Roscommon, Ireland   

     As diagnosis of  Neospora caninum  and  Leptospira hardjo  in bovine 
aborঞons relies mainly on fetal serology, under- diagnosis is likely. 
Hence, the objecঞve of this study was to compare the infecঞon 
detecঞon rate of serology and molecular diagnosঞcs. Fetal fluid, 
kidney and brain samples were collected from 141 aborted fetuses 
and pre- colostral perinates in 36 dairy herds in Ireland. Neospora 
serology was conducted using an IgG ELISA (Bovine Serum Neospora 
Caninum, IDEXX, Bern, Switzerland). Leptospira serology was con-
ducted using an ELISA (PrioCHECK  L. hardjo  Ab, Prionics, Zurich, 
Switzerland). Following gDNA extracঞon of kidney (for Leptospira) 
and brain ঞssue (for Neospora), purified samples was tested by 
real- ঞme PCR with the target- specific TaqMan primers. In total 26 
(18.8%) fetuses were either Neospora ELISA or qPCR test- posiঞve; 8 
(5.8%) and 18 (13%) Neospora ELISA and qPCR test- posiঞve, respec-
ঞvely. Of 8 Neospora ELISA test- posiঞves, 2 (25%) were Neospora 
qPCR test- posiঞve. Of 18 Neospora qPCR test- posiঞves, 2 (11.1%) 
were Neospora ELISA test- posiঞve. In total, 2 (1.5%) fetuses were 
both Neospora ELISA and qPCR test- posiঞve. In total 26 (18.4%) 
fetuses were either Leptospira ELISA or qPCR test- posiঞve; 0 and 
26 (18.4%) Leptospira ELISA and qPCR test- posiঞve, respecঞvely. 
Of 26 Leptospira qPCR test- posiঞves, 0 were Leptospira ELISA 
test- posiঞve. In total, 0 fetuses were both Leptospira ELISA and 
qPCR test- posiঞve. In conclusion, there was a higher fetal infecঞon 
detecঞon rate with qPCR compared to fetal serology. There was 
poor agreement between fetal serology and qPCR results for both 
fetopathogens. The higher detecঞon rate of fetopathogens by qPCR 
warrants wider usage.      

       P 156  |    Factors infl uencing the postweaning 
reproducঞ ve performance of sows in a 
subtropical environment 
     M     Mellado    
   Autonomous Agrarian University Antonio Narro, Salࢼ llo, Mexico   

     The aim of this study was to analyze the post- weaning reproducঞve 
performance of commercial hybrid sows in relaঞon to temperature- 
humidity index (THI) at arঞficial inseminaঞon (AI), season, occurrence 
of estrus >8 days post- weaning, repeated estrus, inseminaঞon tech-
nique (cervical or post- cervical) and parity, under sub- tropical condi-
ঞons (20°N). Data included 8851 reproducঞve records from a large 
pig farm. A decrease (p < 0.05) in pregnancy (87.7 vs. 93.6%) and 
farrowing (85.8 vs. 90.8%) rate following AI during high THI (>84), 
when compared to the farrowing rate following AI during mild average 
ambient temperatures (<72 THI), were observed. The summer sea-
son was associated with decreased (p < 0.05) pregnancy rate (89.3% 
vs. 92.2% for all other seasons), farrowing rate (87.8 vs. 90.3 for all 
other seasons) and repeat breedings (8.8% vs. 5.7% for all other sea-
sons). When AI occurred at higher temperatures (THI > 84), the result-
ant li�er size was decreased (9.5 ± 4.7; p < 0.01) compared with AI 
with cool temperatures (10.2 ± 4.2). The inseminaঞon technique did 
not have a significant effect on pregnancy and farrowing rate, but 
live pigs per li�er were higher (p < 0.05) in sows inseminated in the 
cervix (10.2 ± 4.4) as compared to sows inseminated post- cervically 
(10.0 ± 4.3). This study reaffirms the negaঞve effects of the hot sea-
son on reproducঞve performance of sows, although exposure of sows 
to thermal stress at AI did not cause fetal losses. It also indicates that, 
with high numbers of sperm cells per inseminaঞon, there is no advan-
tage in using the post- cervical inseminaঞon technique as compared to 
the cervical AI in sows.      

       P 157  |    Relaঞ on of the seminal plasma ions 
with sperm freezability in Iberian pig 
     E       de Mercado    ;     C     Tomas    ;     E     Gomez-Izquierdo    
   Porcine Test Center, Technological Insࢼ tute of Agriculture of Casࢼ lla and Leon, Junta 
de Casࢼ lla y León, Hontalbilla, Spain   

     Ions can affect to hyperosmoঞc stress resistance or even protec-
ঞon during cryopreservaঞon process. In addiঞon the sperm pre- 
incubaঞon in seminal plasma (SP) or the inclusion of SP in freezing 
extender can improve the post- thawing quality. The objecঞve of this 
work was to relate the ions levels in the SP with sperm freezability. 
Two aliquots from 35 Iberian boar ejaculates were centrifuged to 
recover the SP (5000×g/30 min) or the sperm pellet (2400×g/3 min) 
which was frozen with fructose- egg yolk- glycerol (1 × 10 9  sperm/
ml). Post- thaw sperm samples were assessed at 30 min for the per-
centage of total moঞle sperm (%TM; CASA system), and the percent-
age of live sperm (%LS; fluorescence microscope SYBR14/PI). A[er 
this, 2 groups were determined by their freezability resistance with 
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significance difference (p < 0.05) (High: H, n = 19; Low: L, n = 16; 
%TM: 50.1% vs. 29.9% ± 1.44; %LS: 55.6% vs. 42.3% ± 1.37; respec-
ঞvely) by cluster sorঞng. Ion composiঞon (chlorine (Cl: mmol/l), 
calcium (Ca: mg/dl), iron (Fe: μg/dl), potassium (K: mmol/l), magne-
sium (Mg: mg/dl), sodium (Na: mmol/l), phosphorus (P: mg/dl)) of 
SP were determined with a commercial kit by spectrophotometry. 
The resulted showed significant differences between good and bad 
freezers in Cl, Ca, Na and P (L: 63.03, 7.37, 90.5, 4.01; H: 73.03, 
6.83, 98.5, 3.63) and there was no difference in Fe, K and Mg. In 
conclusion the SP ion composiঞon is different according to sperm 
freezability, this may serve as an indicator of future freezability of 
the boar ejaculates.      

       P 158  |    A postovulatory decrease in the 
expression of somatotrophic axis genes in the 
sheep endometrium that apparently does not 
correlate with MUC1 mucin mRNA levels 
     P     Mesquita    1    ;     RM     Pereira    1,2    ;     CC     Marques    1    ;     VMR     Pires    2    ; 
    C     Altavilla    1    ;     M do Rosario     Marques    1,2    
    1 Naࢼ onal Insࢼ tute for Agricultural and Veterinary Research (INIAV), Vila de 
Santarém, Portugal  ;       2 Centre for Interdisciplinary Research in Animal Health (CIISA), 
Faculty of Veterinary Medicine, University of Lisbon, Lisbon, Portugal   

     MUC1 mucin gene codes for a glycoprotein present on the apical 
surface of several cells. In the endometrium, MUC1 protein plays 
a key role in protecঞon from microbial a�ack, but must be down- 
regulated in the recepঞve phase to allow embryo implantaঞon. In 
sheep, it decreases in the luteal phase of the estrous cycle and in 
early pregnancy. Idenঞficaঞon of factors that regulate MUC1 expres-
sion would be valuable to increase ferঞlity. A role for growth hor-
mone (GH) in blastocyst development, implantaঞon, and fetal growth 
was proposed. Expression of somatotrophic axis genes was reported 
in the uterine endometrium of sheep. The objecঞve of the pre-
sent work was to preliminarily invesঞgate if there is an associaঞon 
between the expression of the GH, GHR, STAT5 and IGF1 somato-
trophic axis genes and the MUC1 gene in sheep endometrium. We 
tested, by real- ঞme PCR, the cDNAs obtained from 8 endometrium 
samples, collected from the 2 uterine horns of 4 sheep -  2 in the fol-
licular phase and 2 in the postovulatory stage of the estrous cycle. 
Our results showed expression of somatotrophic axis genes in sheep 
endometrium, in both stages of the estrous cycle, although GH gene 
was expressed at very low amounts. GHR and STAT5 mRNA levels 
were higher (p < 0.05) in the endometrium from the follicular phase 
compared to those from postovulatory stage. IGF1 expression lev-
els showed the same trend, but without significance. A correlaঞon 
between GHR and STAT5 (83.1%; p < 0.05) was idenঞfied. MUC1 
mRNA level in sheep endometrium was not significantly different 
between follicular and postovulatory stages and apparently was 
not correlated to the expression of the somatotrophic axis genes. 
(Funded by FCT project PTDC/CVT/112054/2009 and FCT grant 
SFRH/BPD/100565/2014)      

       P 159  |    Scriptaid- dependent epigenomic 
modulaঞ on of nuclear donor fi broblast cells 
impacts on the in vitro developmental outcome of 
cloned pig embryos 
     E     Mielczarek    ;     M     Samiec    ;     M     Skrzyszowska    ; 
    E     Wojtylak-Jurkiewicz    
   Department of Biotechnology of Animal Reproducࢼ on, Naࢼ onal Research Insࢼ tute 
of Animal Producࢼ on, Balice n. Kraków, Poland   

     The current study was conducted to assess the developmental capac-
ity of nuclear- transferred (NT) pig embryos generated using fetal 
fibroblast cells that had been epigenomically modulated via exposure 
to new- generaঞon non- selecঞve inhibitor of histone deacetylases 
(HDACs), designated as scriptaid. Prior to use for somaঞc cell nuclear 
transfer, the permanent fibroblast cell lines (between passages 1 and 
2) that had been established from the primary cultures originaঞng 
from dermo- integumentary ঞssue explants of the conceptus at Day 
35 of gestaঞon were treated with 350 nM scriptaid during 24- h con-
tact inhibiঞon of mitoঞc divisions. Enucleated oocytes that had been 
reconsঞtuted with epigeneঞcally transformed fibroblast cells were 
simultaneously fused and electrically acঞvated. The frequencies of 
cleaved embryos (242/278; 87.1%), morulae (191/278; 68.7%) and 
blastocysts (107/278; 38.5%) developing from NT oocytes descended 
from fetal fibroblast cells that had been subjected to scriptaid expo-
sure were significantly higher than in a control group (167/236; 70.8%, 
133/236; 56.4% and 62/236; 26.3%, respecঞvely). In conclusion, the 
enhancements in cleavage acঞvity and morula/blastocyst yields of 
porcine cloned embryos appear to result from increased funcঞonal 
capabiliঞes for proper inducঞon of epigeneঞc reprogramming of 
scriptaid- treated fetal fibroblast cell nuclei in a cytoplasm of recon-
sঞtuted oocytes. (The work was supported by The Naঞonal Centre 
for Research and Development (grant number INNOMED/I/17/
NCBR/2014).)      

       P 160  |    The embryo transuterine migraঞ on at 
early canine pregnancy 
     S     Miranda    1    ;     R     Payan-Carreira    1    ;     RM     Pereira    2    
    1 Animal and Veterinary Research Centre (CECAV), University of Trás- os- Montes and 
Alto Douro, Vila Real, Portugal  ;       2 Naࢼ onal Insࢼ tute for Agricultural and Veterinary 
Research (INIAV), Vila de Santarém, Portugal   

     An equal distribuঞon of embryos within the uterine horns is of upmost 
importance in polytocous species; it may be achieved by transuter-
ine migraঞon of embryos prior to implantaঞon. Sঞll, this mechanism 
has not been clearly demonstrated, especially in dogs, a species that 
presents major physiological differences compared to other domes-
ঞc mammals. This work aims to assess the existence of transuterine 
embryo migraঞon in dogs, esঞmated from the difference in numbers 
between recovered embryos/unferঞlized oocytes in each uterine 
horn and the number of ipsilateral ovarian corpora lutea (CL). Embryos 
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were collected from 19 bitches at elecঞve OVH a[er arঞficial insemi-
naঞon procedure with fresh semen and allocated into two groups: the 
pre- adhesion phase, from pregnancy days 11 to 15 (G1, n = 7), and the 
apposiঞon and a�achment phases, from days 16 to 20 (G2, n = 12). 
Gestaঞonal age was aligned to the day of LH surge (P4 = 2 ng/ml). A 
total of 105 embryos and 22 unferঞlized eggs were collected from 19 
bitches, which presented a total of 134 CL (recovery rate: 84.0 ± 5.2%) 
with an average of 5.5 ± 0.7 embryos per bitch. The mean ovulaঞon 
rate was 7.1 ± 0.5 (right ovary: 4.0 ± 1.9 vs. le[ ovary: 3.2 ± 1.5). The 
transuterine migraঞon was presumed in 52.6% (10/19) pregnancies 
(G1: 40% vs. G2: 70%). Migraঞon was more frequent between days 15 
and 17 (n = 6/10). Before day 15 (n = 2/10), migraঞon involved sets 
of 2–4 embryos, but a[er day 15 differences represented only one 
embryo. These results support the existence of transuterine migra-
ঞon during early canine pregnancy, which seems to operate both for 
embryos and unferঞlized oocytes, beginning at the entrance of the 
embryos in the uterus and stabilizing only near implantaঞon.      

       P 161  |    Successful use of deslorelin implant in a 
Border Collie female a[ er a prolonged anestrus 
     O     Mitjana    ;     C     Bonastre    ;     M     Borobia    ;     X     Benito    ;     A     Alconchel    ; 
    MV     Falceto    
   Department of Animal Pathology, Veterinary Hospital, University of Zaragoza, 
Zaragoza, Spain   

     A 3- year old female Border Collie came to our Reproducঞon Service 
due to the owner ’ s will to breed. No estrous behavior has been 
detected during her life despite living with males. On clinical exami-
naঞon we observed a small and retroverted vulva, anestrous vaginal 
cytology (56% parabasal, 43% intermediate and 1% superficial cells), 
serum progesterone (<1 ng/ml) and sonographically normal uterus and 
inacঞve ovaries. A[er thyroid and adrenal pathology was eliminated, 
based on a possible failure of the hypothalamic- pituitary- ovarian axis, 
the female was treated with a deslorelin implant (Suprelorin ®  4.7 mg, 
Virbac). A[er 4 days (D4), a bloody vaginal discharge was observed 
with proestrus cytology (RBCs and 15% of surface, 84% intermedi-
ate cells and absence of parabasal cells). From D7 to D14, cytology 
was consistent with the estrus (absence of RBCs and 100% of surface 
cells). On ultrasound ovarian follicular grew up to diameters of 0.88 
and 0.96 cm, ovulaঞon and subsequent presence of corpora lutea was 
observed. On D7, progesterone began to rise above 1 ng/ml. The bitch 
was inseminated with fresh semen on D12 and D14, with progesterone 
11.97 and 47.34 ng/ml, respecঞvely. On D15, cytology indicated the 
beginning of diestrus (9% superficial, intermediate 88% and 3% para-
basal cells). Gestaঞon was diagnosed by ultrasound 18 days a[er the 
first IA (52.3 ng/ml progesterone) and the implant was removed. Six 
healthy puppies were born 57 days a[er the vaginal cytology change 
from estrus to diestrus. Previous studies reported the use of deslorelin 
implant to induce ovulaঞon in bitches with normal reproducঞve cycles. 
In this female, at least 18 months without heat, deslorelin has been 
able to induce a normal ovulaঞon and a successful reproducঞon.      

       P 162  |    Blood metabolite and thyroid levels 
in postpartum dairy cows with reproducঞ ve 
dysfuncঞ on 
     O     Mityashova    ;     A     Solomakhin    ;     R     Rykov    ;     A     Smekalova    ; 
    I     Lebedeva    
   L.K. Ernst Insࢼ tute of Animal Husbandry, Podolsk, Russia   

     Reproducঞve funcঞon of postpartum dairy cows is highly dependent 
on their metabolic status. The goal of the present research was to 
compare levels of blood metabolites and thyroid hormones between 
first- calf heifers with and without different reproducঞve disturbances. 
Blood samples were collected simultaneously from 32 Russian Black 
Pied cows (between the 7th and 12th week postpartum), which 
were either normally cycling (CY, n = 24) or having inacঞve ovaries 
(IO, n = 8). The diagnosis was confirmed by ultrasonography and the 
serum progesterone concentraঞon. Therea[er, CY cows were divided 
into two groups: animals become pregnant within 1 year a[er calving 
(PREG, n = 18) and animals remained non- pregnant (NPREG, n = 6). 
Serum metabolite concentraঞons were determined by biochemical 
analyses and hormonal levels were measured by ELISA. In CY cows, 
the serum concentraঞons of total cholesterol, phospholipids, and mag-
nesium were 1.2–1.4 ঞmes higher than those in IO cows (p < 0.05). By 
contrast, the serum content of triglycerides was 1.4 ঞmes higher in IO 
cows than in CY cows (p < 0.05). Among CY cows, lower levels of urea 
and aspartate aminotransferase were found in the NPREG group than 
in the PREG group (p < 0.05). Serum concentraঞons of thyroid hor-
mones did not differ between the compared groups, although there 
was a posiঞve correlaঞon between concentraঞons of triglycerides 
and free triiodothyronine when combining CY and IO cows (r = 0.395, 
p < 0.05). Thus, in postpartum first- calf heifers, the ovarian inacঞv-
ity was associated with a modified lipid and magnesium metabolism, 
whereas the inability of CY cows to conceive was a�ended by a low 
acঞvity of the urea cycle. (The study was supported by the Federal 
Agency for Scienঞfic Organizaঞons and RFBR (16- 34- 00875).)      

       P 163  |    Eff ect of the equilibraঞ on length on 
the quality of crypreserved goat buck sperm: 
preliminary data 
     E     Mocé    ;     A     Fajardo    ;     S     Vázquez-Briz    ;     EA     Gómez    
   Animal Research and Technology Center (CITA), Valencian Insࢼ tute of Agricultural 
Research (IVIA), Segorbe, Spain   

     The long protocol for the cryopreservaঞon of goat buck sperm is on 
occasion incompaঞble with a workday length. The sperm is equilibrated 
with the cryoprotectant during 1.5 h, being this step one possible pause 
for the conঞnuaঞon of the protocol the following day. Besides, during 
the equilibraঞon, lipid remodeling also occurs in the plasma membrane, 
rendering spermatozoa fi�er for the cryopreservaঞon process. The aim 
of this study was to determine the effect of the equilibraঞon length 
(1.5 h vs. overnight equilibraঞon- OE) on the moঞlity and viability of 
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goat buck sperm. A total of 8 ejaculates coming from 5 males from 
the Murciano- Granadina breed were cryopreserved to a concentraঞon 
of 500 × 10 6  sperm/ml in skimmed milk with 11.1 m M  glucose and 7% 
glycerol. Each ejaculate was split in two aliquots a[er the equilibra-
ঞon (1.5 h): one was frozen a[er equilibraঞon while the other was fro-
zen the following day (OE). A[er thawing at 37°C, total moঞle (TM), 
progressively moঞle (PM) and plasma membrane intact (PMI) sperm 
were evaluated. The data were analyzed with a mixed model including 
equilibraঞon length (2 levels) as fixed and male as random effects. OE 
sperm exhibited lower values than 1.5 h for all the parameters evalu-
ated, although differences were not significant (p > 0.05) because of 
the sample size: 45.7% ± 7.8 TM, 29.6% ± 6.1 PM and 41.8% ± 6.2 
PMI for 1.5 h and 32.4% ± 7.8 TM, 17.1% ± 6.1 PM and 35.4% ± 6.2 
PMI for OE. Apparently goat sperm does not benefit from longer equili-
braঞons, although the effect of this increase in the equilibraঞon length 
on the in vivo ferঞlizing ability of the sperm should also be determined.      

       P 164  |    Use of a ঞ ssue sealing device for 
gonadectomy in cats and dogs 
     A     Mollo    1    ;     M     Schrank    2    ;     L     Barison    3    ;     A     Pozzato    4    
    1 Department of Animal Medicine, Producࢼ on and Health, University of Padua, 
Legnaro, Italy  ;       2 Praࢼ cࢼ oner in Legnaro, Italy  ;       3 Praࢼ cࢼ oner in Abano Terme, Italy  ;  
     4 Praࢼ cࢼ oner in Mestre, Italy   

     Advances in technology, and development of new surgical tech-
niques, in parঞcular those of laparoscopic surgery, have led compa-
nies to develop more sophisঞcated systems for ঞssue dissecঞon and 
coagulaঞon. The system ENSEAL ®  combines the effect of compres-
sion and temperature, with the possibility of dissecঞng the ঞssue a[er 
coagulaঞon. The peculiar electrodes allow a controlled temperature 
(100°C) in the ঞssue, and reduce to few millimeters the area were ঞs-
sue temperature increase. In addiঞon, design of the blade maximizes 
the pressure on the ঞssue during cuমng. The aim of the study was to 
test this device for rouঞnely open gonadectomy in cats and dogs. The 
instrument has been used for the gonadectomy of 100 cats (50 female 
and 50 male), and 50 dogs (25 female and 25 male) at the Veterinary 
Teaching Hospital of the University of Padua and in a private clinic. 
The instrument was applied on the spermaঞc cord and on the ovarian 
pedicle and at the utero-ovarian juncঞon. A[er 10–20 s the instru-
ment signaled the accomplished coagulaঞon; a[er an inspecঞon of 
the site of coagulaঞon it was applied again and at the next signal of 
coagulaঞon the dissecঞon was carried out. In cats of both sexes and 
in male dogs bleeding was not observed a[er resecঞon; in 4/25 of the 
bitches it was necessary to cut the pedicle in two disঞnct secঞons due 
to the diameter of the structure and in one case, due to the amount 
of adipose ঞssue, it was considered safe to add a ligature before cut-
ঞng. In conclusion, the use of this instrument showed advantages, 
the procedure, fast and easy, permits to reduce the use of suture and 
does not show negaঞve effects for the paঞent. The cost/benefit of 
the device should be pondered, despite having adopted an effecঞve 
re-sterilizaঞon system.      

       P 165  |    Sperm encapsulaঞ on in dogs: 
preliminary study 
     M     More    ;     N     Gonzalez    ;     V     Luño    ;     M     Olaciregui    ;     F     Marঞ nez    ;     L     Gil    
   University of Zaragoza, Zaragoza, Spain   

     Encapsulaঞon is a technique of enclosing living cell with a semiper-
meable membrane, which may be composed of different biodegrad-
able polymers such as sodium alginate. The aim of this study was to 
determine the best concentraঞon of sodium alginate (SA) and the best 
media to encapsulate canine spermatozoa for arঞficial inseminaঞon. 
Four experiences were developed. Semen samples from 4 mature 
dogs were extended in CaniPro ® . Media used for prepare SA solu-
ঞons were: Phosphate Buffered Saline (PBS), Saline Soluঞon (SS), 
CaniPro ®  (C) and Fracঞon 1 Fiser extender (F1) including 1 or 1.5% 
of SA. Semen extended was diluted in different SA, and the result-
ing suspension was forced through a needle a�ached to syringe into 
plasঞc dish containing 1.5% calcium chloride soluঞon. The capsules 
were collected and transferred into 0.1% poly- L- lysine soluঞon first 
and then into 55 m M  sodium citrate soluঞon. A[er 5 min, the capsules 
were resuspended and stored in the appropriate extender (PBS, SS, C 
or F1) at 4°C. At 24 h capsules conformaঞon was evaluated based on 
their shape (1–5) and resistance based on their response to the pres-
sure cover (1–5). Taking account all parameters evaluated, the opঞmal 
concentraঞon of SA was 1% for all media. F1 1% SA showed the best 
conformaঞon and resistance of sperm capsules (3.5). In addiঞon, the 
sperm moঞlity for F1 1% SA offers the best results, with 37% moঞl-
ity. C 1% SA was similar than SS 1% SA medium: 10 and 8%, respec-
ঞvely. The PBS 1.5% SA medium produced the worst results, less than 
5%. Successful canine sperm encapsulaঞon was achieved with Fiser 
extender including 1% of sodium alginate.      

       P 166  |    Conceptus- induced changes in the 
porcine endometrial protein abundances 
     B Moza     Jalali    ;     P     Likszo    ;     DJ     Skarzynski    
   Insࢼ tute of Animal Reproducࢼ on and Food Science, Polish Academy of Science, 
Olsztyn, Poland   

     Establishment of early pregnancy in pigs requires hormone estra-
diol (E2) secreঞon by the conceptus on days 11–12 of pregnancy. 
Conceptus secreted factors such as E2 induce molecular changes 
in endometrium that have effect on conceptus implantaঞon. To 
be�er understand the molecular basis of embryo implantaঞon, 
2D- differenঞal gel electrophoresis (DIGE)- based proteomic approach 
was employed to idenঞfy porcine endometrial proteins that have dif-
ferent abundances between cyclic and pregnant animals on day 13. 
Analysis of fluorescently labeled protein lysates on 2D gels showed 
about 39 significantly different protein spots (p < 0.05 and fold 
change >1.8) between cycling and pregnant animals. Principal com-
ponent analysis of the differenঞally abundant spots was performed 
by the Extended Data Analysis module of the DeCyder so[ware. The 
sca�er plots of the principal components of the endometrial samples 
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on day 13 showed a clear separaঞon between cyclic and pregnant 
animals. Idenঞficaঞon of these proteins using tandem mass spectrom-
etry followed by funcঞonal analyses using Ingenuity Pathway Analysis 
(IPA), revealed that free radical scavenging, cell death and survival, 
molecular transport and cellular assembly and organizaঞon are the top 
most funcঞons associated with differenঞally abundant proteins that 
are altered due to presence of conceptuses. The overall processes 
influenced by E2, EGF, lipopolysaccharide and IL- 1 were acঞvated 
( z  score > 2.0) on the basis of known interacঞons with the proteins 
in our dataset. In conclusion, data provide informaঞon on changes in 
molecular processes associated with porcine early pregnancy which 
may potenঞally lead to idenঞficaঞon of proteins associated with suc-
cessful embryo implantaঞon.    

  

       P 167  |    The effi  cacy of the homogenate 
of the antlerogenic stem cells (MIC- 1) in the 
improvement of dairy cows’ ferঞ lity 
     J     Mrowiec    1    ;     W     Niżański    1    ;     R     Mordak    1    ;     M     Dzieciol    1    ; 
    G     Dejneka    1    ;     M     Nowak    1    ;     M     Iwaszkiewicz    2    
    1 Faculty of Veterinary Medicine, Wrocław University of Environmental and Life 
Sciences, Wrocław, Poland  ;       2 Agricultural Experimental Staࢼ on (RZD) Swojec, 
Wrocław, Poland   

     Processes of reparaঞon and regeneraঞon are very rapid in the uterus 
of healthy cow. Disturbances of endometrium funcঞons could be 
observed in inferঞle females. The aim of this study was to evalu-
ate the usefulness of the homogenate of the antlerogenic stem cells 
(MIC- 1) in improvement of dairy cows’ ferঞlity. The study was per-
formed on 26 dairy Holstein- Friesian and 1 Polish Red- White cows 
divided into 2 groups: postpartum cows (PP, 15 animals, 7 treatment, 
8 control) and low ferঞlity cows (LF, more than 3 unsuccessful AI, 
11 animals, 5 treatment, 6 control). All cows received 60 ml of fluid 
intrauterine i.e. MIC- 1 in treatment groups and placebo in controls, 
respecঞvely. Gynecological examinaঞon was performed at the begin-
ning and the end of the study. Samples for cytological, histopathologi-
cal, microbiological and PCR examinaঞon were collected in PP group. 
Cows in both groups did not show any signs of clinical disease of 
the reproducঞve tract during the experiment. We did not find any 
negaঞve impact of the homogenate on uterus involuঞon and ovarian 
funcঞon. In PP cows, 86% of cows showed estrous signs in the treat-
ment group and 38% in the control group. Pregnancy was diagnosed 
in 42.9% of the cows in the treatment while in 12.5% of the control 
group. In the LF cows AI was successful in 33% and 50% of the cows 
in the treatment and control groups, respecঞvely. Intrauterine infu-
sion of MIC- 1 can have a posiঞve effect on the process of uterine 
involuঞon in PP cows. However, further research on a larger group of 
animals is needed to obtain more reliable results. In the LF group, the 
posiঞve effect seems to be connected with mechanical irritaঞon of 
the endometrium by the fluid itself, but further studies are necessary 
to confirm this finding.      

       P 168  |    An implemented dextran/swim- up 
technique with estradiol for the separaঞ on of a 
sperm subpopulaঞ on enriched in non- capacitated 
with no phosphaঞ dylserine exposure cells 
     T     Muino-Blanco    ;     J     Peinado    ;     P     Nadal    ;     S     Gimeno    ;     A     Casao    ; 
    JA     Cebrián-Pérez    ;     R     Pérez-Pé    
   Department of Biochemistry and Molecular and Cell Biology, Faculty of Veterinary, 
University of Zaragoza, Zaragoza, Spain   

     Estradiol receptors are present on the ram sperm surface, but the 
informaঞon about specific effects of estradiol on ovine spermatozoa is 
very limited. In this study we used a ram sperm washing and selecঞng- 
procedure, a dextran/swim- up method, including two different con-
centraঞons of estradiol (E2) in the upper layer, one low (100 pM, 
LEsw) and one high (1 μ M , HEsw). Both E2 concentraঞons resulted in 
a higher cell recovery rate than the standard swim- up (STsw, with no 
hormone) (59.2 ± 1.1, 53.7 ± 2.5 and 47.4 ± 1.1% for LEsw, HEsw and 
STsw, respecঞvely; p < 0.001 for LEsw). The inclusion of E2 led to a 
significant increment in the percentage of non- capacitated (NC, CTC 
staining) and a decrease in the inverted- phosphaঞdylserine sperm 
rate (Total Ann+ [PI+/PI−]) compared with the ejaculate (68.6 ± 4.4, 
74.2 ± 4.6 and 53.4 ± 5.0% of NC; 32.90 ± 1.5, 33.52 ± 3.1 and 
48.27 ± 4.4% of Ann+ sperm for LEsw, HEsw and ejaculate, respec-
ঞvely; p < 0.05). However, non- significant changes were found by the 
addiঞon of E2 compared to the STsw sample. None of the E2 concen-
traঞons assayed showed effect on moঞlity (by CASA) or membrane 
integrity (CFDA+/PI−). With the aim to know whether the presence of 
estradiol influences the E2 receptor distribuঞon, indirect immunofluo-
rescence assays are now in progress comparing the STsw sample with 
the selected subpopulaঞon in the presence of both E2 concentraঞons. 
(Grants: CICYT AGL 2014- 57863R, DGA- A26)      

       P 169  |    Post- thawed semen quality of Arab 
stallions: a comparaঞ ve analysis of the sperm 
moঞ lity stored in two freezing media 
     A     Najjar    1    ;     S Ben     Said    2    ;     S     Kalamoun    2    ;     B     Benaoun    3    ; 
    M     Ezzaouia    3    ;     A Gasmi     Boubaker    1    
    1 Naࢼ onal Insࢼ tute of Agronomy of Tunisia, Tunis, Tunisia  ;       2 High School of 
Agricultural of Kef, El Kef, Tunisia  ;       3 Naࢼ onal Stud Farm, Sidi THabet, Tunisia   

     The objecঞve of this study was to compare the sperm moঞlity of 
Tunisian Arab stallions frozen according two protocols using two 
based- media: INRA96 ®  and INRA Freeze ® . Ejaculates (n = 56) were 
collected from 18 stallions (9–28 years). A[er filtraঞon, each ejaculate 
was assigned to 2 fracঞons and frozen according 2 protocols: in the 
first protocol (P1, n = 32), semen was extended in the INRA96 ®  based- 
media. For the second protocol (P2, n = 24), semen was extended in the 
INRA Freeze ®  based- media. A[er thawing, the sperm moঞlity was ana-
lyzed for the percentage of progressive sperm (%PROG), average path 
velocity (VAP, μm/s), straight line velocity (VSL, μm/s) and curvilinear 
velocity (VCL, μm/s) using Hamilton Thorn Moঞlity Analyzer (HTM, 
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version 12.1 M). ANOVA was performed to compare variables between 
the two protocols using a so[ware SAS (SAS, Insঞtute, Inc). Our results 
showed that the %PROG, VAP and VCL were higher in semen frozen 
in the INRA96 ®  as compared to the semen frozen in the INRA Freeze ®  
(%PROG = 26.5 ± 13.2 vs. 17 ± 11.8%, p < 0.0001; VAP = 91 ± 22 
vs. 75 ± 25 μm/s, p < 0.0001; VCL = 165 ± 20 vs. 130 ± 34 μm/s, 
p < 0.0001). However, VSL doesn ’ t varied in the 2 semen frozen in the 
two media (VSL = 74 ± 12 vs. 68 ± 21 μm/s, p > 0.05). Our results sug-
gested that the use of the INRA96 ®  extender in the freezing process 
gave be�er results on sperm moঞlity a[er thawing.      

       P 170  |    Mathemaঞ cal modelling of liver glucose 
and blood insulin in post- partum dairy cows 
     MH Nategh     Ahmadi    1    ;     M Ghaderi     Zefrei    1    ;     M     Kafi     2    ;     M     Memar    1    ; 
    M     Ghanbari    2    ;     A     Haghdel    2    
    1 Yasouj University, Yasouj, Iran  ;       2 Shiraz University, Shiraz, Iran   

     During the last four decades, the level of milk producঞon has increased 
in dairy cows due to a combinaঞon of improved geneঞcs, feeding and 
management. Now, there is evidence showing that high milk produc-
ঞon is associated with a decrease in the reproducঞve performance of 
dairy cows, mainly in the Holstein breed. Negaঞve energy balance, an 
unavoidable post- partum event, has one of the most important roles in 
the resumpঞon of the reproducঞve funcঞons in dairy cows. A mecha-
nisঞc mathemaঞcal model of the role of liver glucose on the pancreaঞc 
and blood insulin alteraঞons is designed in the present research. On 
the basis of the mechanisms of synthesis and secreঞon of metabolites 
and Insulin, ordinary differenঞal equaঞons are produced. Some of the 
most important parameters studied include milk producঞon, diet pro-
pionate, adipose lactate, muscle glucogenic amino acids (mostly ala-
nine), liver and blood glucose, pancreaঞc insulin and blood insulin. This 
model contains 3 ordinary differenঞal equaঞons and 14 parameters. 
Moreover, the differenঞal equaঞons are fi�ed with experimental data 
(generated by published data) by adjusঞng some of the parameters. 
The results of the model against the published data are in good agree-
ment. The average absolute relaঞve deviaঞons (AARD%) obtained by 
the model are 0.388% and 0.638% for blood glucose and blood insulin 
respecঞvely which shows convincing and closely fi�ed with the pub-
lished data. The main efficiency of this model is to predict the effects 
of some metabolic factors involved in the occurrence of negaঞve 
energy balance through glucose deceleraঞon. This model is also able 
to mathemaঞcally predict the changes of blood glucose, pancreaঞc 
insulin and blood insulin in high producing dairy cows.      

       P 171  |    Stallion semen quality a[ er oral 
supplementaঞ on with beta- carotene 
     S     Neuhauser    ;     S     Dörfel    ;     P     Gösele    ;     K     Diek-Grau    ;     J     Handler    
   Equine Center Bad Saarow, Clinic for Horses, Veterinary Faculty, Freie Universität 
Berlin, Bad Saarow, Germany   

     Feeding beta- carotene is o[en suggested to increase ferঞlity. The aim 
of this study was to invesঞgate the influence of a commercially avail-
able supplement for breeding stallions containing 4000 mg/kg beta- 
carotene. Semen was collected from nine stallions three ঞmes a week 
and sperm parameters were compared in the week before (T1), in the 
last week during (T2) and 9 weeks a[er the end (T3) of treatment. The 
supplement was administered daily per os at a dose of 250 mg/kg bod-
yweight for 9 weeks. Differences among sperm parameters were eval-
uated by Wilcoxon test. Volume [25 (7–70), 36 (2–83), and 32 (8–60) 
ml], concentraঞon [232.7 (22.7–766.4), 185.1 (21.9–629.1), and 179.2 
(38.0–679.5) × 10 6 /ml), and total sperm count [6.13 (0.34–16.36), 
6.15 (0.31–13.25), and 6.51 (0.30–9.66) × 10 9 ] did not differ among 
ঞme periods [median (range) for T1, T2, and T3, respecঞvely; p > 0.05]. 
Further, progressive moঞlity values were similar among ঞme periods at 
the day of semen collecঞon (H0) and 48 h (H48) a[er cooled storage 
[H0: 64 (9–80), 66 (9–77), and 71 (4–85); H48: 37 (0–66), 35 (0–66), 
and 30 (0–71)%; p > 0.05]. In contrast, curvilinear velocity differed sig-
nificantly among ঞme periods on either day (H0: 164.9 (136.3–193.0), 
147.6 (105.5–188.6), and 163.8 (131.8–188.4); H48: 161.6 (0–195.7), 
155.3 (0–207.7), and 167.8 (134.4–275.1) μm/s for T1, T2, and T3, 
respecঞvely; p < 0.05]. Neither the amount of sperm producঞon nor 
moঞlity were influenced by supplemental feeding. Values of curvilinear 
velocity decreased during the ঞme period of supplementaঞon. In con-
clusion, administraঞon of supplements containing beta- carotene using 
this concentraঞon did not result in major effects of sperm parameters.      

       P 172  |    Correlaঞ on between the level of 
respiratory sঞ mulaঞ on by 2,4- DNP and 
ferঞ lizing ability of frozen sperm 
     E     Nikitkina    ;     I     Shapiev    ;     L     Moros    ;     K     Plemyashov    
   Russian Research Insࢼ tute of Farm Animal Geneࢼ cs and Breeding, St. Petersburg, Russia   

     Mitochondria are very sensiঞve to the negaঞve effect of low tem-
peratures. In this study we analyzed the effect of freezing- thawing on 
the mitochondrial respiratory chain of spermatozoa from boars, bulls, 
stallions and chicken. Respiratory acঞvity was assessed by tesঞng sub-
stance -  2,4- dinitrophenol (2,4- DNP). The more conjugaঞon of respira-
ঞon and phosphorylaঞon is, the more 2,4- DNP increases the respiraঞon 
of sperm. Study of respiraঞon from boar, bull, stallion and chicken sper-
matozoa showed idenঞty in responses to 2,4- dinitrophenol. Only the 
power of the response to test substance was different. We studied cor-
relaঞon between the level of respiratory sঞmulaঞon by 2,4- DNP and 
ferঞlizing ability of sperm. Semen samples (4–5) from 10 chickens were 
frozen and used for evaluaঞon and inseminaঞon. Respiratory sঞmula-
ঞon by 2,4- DNP in these samples varied from 1.39 to 2.25 and ferঞlity 
from 24 to 95%. The correlaঞon between egg ferঞlizaঞon and respira-
tory sঞmulaঞon by 2,4- DNP was high (r = 0.76, p < 0.01). A high posi-
ঞve correlaঞon was observed between the sঞmulaঞon of respiraঞon by 
2,4- DNP and ferঞlizing ability of ovine sperm (r = 0.86, p < 0.01). The 
posiঞve correlaঞon between concepঞon rate in cows and sঞmulaঞon 
of the respiraঞon by 2,4- DNP of bovine sperm a[er cryopreservaঞon 
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was found (r = 0.62, p < 0.05). These studies have shown that the sঞm-
ulaঞon of respiraঞon by 2,4- DNP in spermatozoa a[er thawing can 
serve as criterion for predicঞng their ferঞlizing ability.      

       P 173  |    Infl uence of an extended lactaঞ on on 
the milk producঞ on of high- yielding dairy cows 
     G     Niozas    1    ;     G     Tsousis    2    ;     H     Bollwein    3    ;     C     Boscos    2    ;     M     Kaske    3    
    1 University of Veterinary Medicine Hannover Foundaࢼ on, Hannover, Germany  ;  
     2 Aristotle University of Thessaloniki, Thessaloniki, Greece  ;       3 Vetsuissse Faculty, 
University of Zurich, Zurich, Switzerland   

     Aim of this study was to compare the milk producঞon of high- yielding 
dairy cows assigned to extended lactaঞon periods. A prospecঞve field 
study took place on a large dairy (1092 cows, 11488 kg milk/305 days) 
in Saxony/Germany. On day 40 post- partum cows were randomly allo-
cated to groups with a voluntary waiঞng period of either 40 days (G40), 
120 days (G120) or 180 days (G180). There were 120, 115 and 107 
cows that completed the lactaঞon in the G40, G120 and G180, respec-
ঞvely. Comparisons were performed with ANOVA. G40 cows had an 
energy- corrected milk yield (ECM) of 12025 kg in 346 days, G120 
cows 13840 kg in 396 days and G180 cows 15454 kg in 442 days. 
Accordingly, ECM per day of lactaঞon did not differ (p > 0.05) between 
groups (34.8 vs. 34.9 vs. 34.9 kg/days). Milk producঞon within 305 days 
was greater in the G180 compared to G40 (12133 vs. 11417, p < 0.05), 
with G120 being intermediate (11849). However, cows in the G120 
and G180 had greater 305 days ECM compared to G40 (11334 and 
11707 vs. 10892, respecঞvely, p < 0.05). There were no differences 
(p > 0.05) between the 3 groups regarding the somaঞc cell count or the 
percent of animals culled due to masঞঞs. Conclusively, the extension 
of the lactaঞon period of high- yielding dairy cows up to 440 days can 
lead to improved producঞvity due to improved persistency as reflected 
by a significantly higher ECM yield within 305 days.      

       P 174  |    Eff ects of the addiঞ on of ascorbic acid 
to the maturaঞ on, ferঞ lizaঞ on or culture media 
on porcine in vitro embryo producঞ on 
     A     Nohalez    ;     C     Marঞ nez    ;     M     Gil    ;     J     Roca    ;     E     Marঞ nez    ;     C     Cuello    
   Department of Animal Medicine and Surgery, University of Murcia, Murcia, Spain   

     Ascorbic acid (AsA) has been used to promote in vitro embryo devel-
opment in different species, but with controversial results. This study 
aimed at evaluaঞng the effects of AsA on maturaঞon, ferঞlizaঞon 
and developmental ability and quality of in vitro produced porcine 
embryos. In vitro maturaঞon (IVM), ferঞlizaঞon (IVF) and embryo cul-
ture (IVC) were performed in the presence or absence of 50 μg/ml 
AsA in all possible combinaঞons. A total of 2744 immature oocytes 
(6 replicates) were matured for 44 h and incubated with thawed 
sperm (1000 sperm per oocyte) for 5 h. The presumed zygotes were 
cultured for 18 h (N = 1142) to evaluate the ferঞlizaঞon parameters 
or for 7 days (N = 1602) to assess in vitro embryo development. The 

data are presented as means ± SEM, and differences among groups 
were analyzed by ANOVA. All groups displayed similar maturaঞon 
(range: 89.5 ± 1.4% to 93.6 ± 1.9%) penetraঞon (range: 63.3 ± 4.4% 
to 78.3 ± 6.0%) monospermy (range: 59.1 ± 6.9% to 73.7 ± 5.7%) and 
efficiency (number of monospermic oocytes ⁄ total inseminated; range: 
37.6 ± 3.4% to 47.3 ± 5.6%) rates. Also, AsA did not affect the cleav-
age rate at Day 2 (range: 45.4 ± 3.0% to 54.9 ± 5.2%), the blastocyst 
rate at Day 7 (range: 29.5% ± 4.2 to 39.2 ± 7.1%) or the total number 
of cells in blastocysts (range: 39.8 ± 2.4 to 53.0 ± 3.4). In conclusion, 
the supplementaঞon of IVM/IVF/IVC media with AsA at a concentra-
ঞon of 50 μg/ml failed to affect in vitro porcine embryo producঞon 
outcomes. (Supported by Séneca (19892/GERM/15), Murcia, Spain)      

       P 175  |    Ferঞ lity a[ er OvSynch protocol with 
double PGF 2α  injecঞ on during summer heat 
stress in dairy cows 
     A     Nowicki    ;     W     Barański    ;     A     Baryczka    ;     T     Janowski    
   Department of Animal Reproducࢼ on with Clinic, Faculty of Veterinary Medicine, 
University of Warmia and Mazury, Olsztyn, Poland   

     During summer when heat detecঞon is difficult OvSynch protocol 
(GnRH- PG- GnRH) is suggested to improve ferঞlity. The efficacy of this 
method might be decreased due to incomplete luteolysis a[er a single 
PGF 2α  injecঞon. The aim of this study was to compare OvSynch effi-
ciency with a single (PG1 group) and double PGF 2α  injecঞon 24 h apart 
(PG2 group). Hormonal drugs were injected according to the order: PG1 
group: 1st day – GnRH, 7th – PGF, 9th day – GnRH, 17–24 h later TAI; 
PG2 group: 1st day – GnRH, 7th and 8th day – PGF, 9th day – GnRH, 
17–24 h later TAI. The trial was carried out on three dairy farms (A,B,C) 
with Holstein- Friesian cows during summer months (June- August). 
OvSynch protocol and its modificaঞon were applied if a follicle over 
10 mm of size was found during gynecological examinaঞon of cows. A 
total of 64 cows were included and 60 of them were inseminated (PG1 
n = 32, PG2 n = 28). Four cows were excluded from the study due to 
severe lameness or inseminaঞon just a[er the first GnRH injecঞon. The 
pregnancy check was performed by ultrasonography 35–37 days a[er 
TAI. The following pregnancy rates have been obtained: PG1 group 
-  (herd A-  0%, B-  33%, C-  40%) PG2 group -  (herd A-  29%, B-  0%, C-  
44%) In this preliminary study, no benefit of double PGF 2α  injecঞon in 
OvSynch protocol for ferঞlity was observed. The trial will be conঞnued 
on a larger number of cows and addiঞonally progesterone levels will be 
measured on days 7 and 9 of the OvSynch protocol.      

       P 176  |    Histological examinaঞ on of uterus of 
European lowland bison  Bison bonasus  
     M     Nowicki    1    ;     K     Olbrych    1    ;     B     Bartyzel    1    ;     S     Paśko    2    ; 
    E     Czerniawska-Piątkowska    3    
    1 Warsaw University of Life Sciences, Warsaw, Poland  ;       2 Warsaw University of 
Technology, Warsaw, Poland  ;       3 West Pomeranian University of Technology, 
Szczecin, Poland   
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     Bison is an endangered species on a global scale. There are many 
breeding programs and research, in situ and ex situ, regarding this 
species. Reproducঞon, which determines the survival and develop-
ment of the populaঞon, takes a prominent place in this area. The aim 
of this study was to describe the microstructure of the uterus of the 
bison. Specimens of organs have been collected from 55 individu-
als. Two groups have been created on the basis of known informa-
ঞon about the reproducঞon of this species: I -  36 sexually immature 
cows (2 months–1.5 years), II -  19 sexually mature cows (2–20 years). 
Specimens have been H&E stained. Microscopic measurements and 
analysis have been done using MulঞScanBase v. 8.08 ™  so[ware. 
Obtained results have been analyzed staঞsঞcally. The endometrium, 
depending on the phase of the estrous cycle, is covered by simple 
columnar and someঞmes straঞfied epithelium with average height 
12.55 μm. Under the epithelium is the most developed stroma, which 
separates the funcঞonal layer from the basal layer. Vascular layer, 
between muscular layers, is well developed (1595.41 μm). In the ana-
lyzed bison females from group II thickness of all layers of the wall of 
the uterus is significantly higher than in group I. The study of uterine 
microstructures of lowland bison is important to increase the popula-
ঞon of this species and allow its preservaঞon for future generaঞons.      

       P 177  |    Infl uence of piglet ’ s birth weight, sow ’ s 
parity number, season and herd size on piglet pre- 
weaning mortality (PWM) in 46 swine commercial 
herds in Thailand 
     M     Nuntapaitoon    ;     P     Tummaruk    ;     R     Muns    
   Chulalongkorn University, Bangkok, Thailand   

     The present study aims to determine the occurrence of PWM in 
swine commercial herds in Thailand. Data were collected from 46 
commercial swine herds during 2007–2013. Data of each sow were 
obtained from a computerized data- base system of the herds. The 
data included 205,924 li�ers from 74,941 sows. Size of the herd was 
classified into three groups as small (300–999 sows, n = 27 herds), 
medium (1,000–1,999 sows, n = 11 herds), and large (>2,000 sows, 
n = 8 herds). Mortality data were analyzed by using general linear 
model procedure. On average, PWM was 12.8% (median 9.1%, 6.4–
20.6%). Factors influencing PWM included piglet ’ s birth weight (BW), 
parity, season, herd size, interacঞons between BW and herd size, 
season and herd size and parity and herd size (p < 0.001). Piglet pre- 
weaning mortality was 12.3%, 12.6% and 14.0% in sow parity number 
1, 2–4 and 5–9, respecঞvely. Piglet pre- weaning mortality in the li�er 
with an average BW of <1.30 kg (15.5%) was higher than the li�ers 
with a BW of 1.3–1.8 kg and >1.8 kg (12.6% and 9.5%, respecঞvely; 
p < 0.001). Cool season (12.9%) was higher PWM than rainy season 
(12.4%, p < 0.001). Small herds (13.6%) was higher PWM than large 
and medium herds (12.0% and 12.0%, respecঞvely; p < 0.001). Low 
BW piglets in small herds (15.5%) had a higher PWM than those in the 
large herds (14.8%, p < 0.05). In cool season, small herds (13.6%) had 
a higher PWM than medium (12.9%, p < 0.01) and large herds (11.9%, 

p < 0.001). The highest PWM was found in sows with parity >6 in 
small herds (15.3%). In conclusion, the significant risk factors causing 
PWM included low BW, sow parity number above 6, small herds and 
cool season. Therefore, management in the farrowing house should 
be emphasized on small herds, cool season, low BW and in sow parity 
number >6.      

       P 178  |    Idenঞ fi caঞ on of diff erenঞ ally expressed 
proteins between sperm of males (XY) and sex- 
reversed rainbow trout females (XX) 
     J     Nynca    1    ;     M     Słowińska    1    ;     GJ     Dietrich    1    ;     S     Dobosz    2    ; 
    A     Ciereszko    1    
    1 Polish Academy of Sciences, Olsztyn, Poland  ;       2 Department of Salmonid Research, 
Inland Fisheries Insࢼ tute, Żukowo, Poland   

     The sex determinaঞon model of rainbow trout is of the XY type; to 
produce all- female stocks eggs must be ferঞlized by X chromosome 
spermatozoa. Such sperm can be produced from masculinized females 
(sex- reversed females, srf) containing only X spermatozoa. The aim of 
the study was to compare spermatozoa of males (X or Y) and srf (X) and 
the idenঞficaঞon of more abundant proteins of males spermatozoa 
by two- dimensional difference gel electrophoresis coupled with mass 
spectrometry. The Ingenuity Pathway Analysis (IPA) was performed to 
predict the top canonical pathways of these proteins. Twenty eight dif-
ferenঞally abundant proteins of males sperm were idenঞfied, mainly 
involved in citric acid cycle, aspartate and methionine degradaঞon, 
acঞvaঞon of peroxisome proliferator- acঞvated receptor with reঞnoid 
X receptor complex and AKT-  phosphaঞdylinositol 3- kinase signaling 
(IPA). An analysis of „molecular funcঞon” indicated that the majority 
of proteins were classified as proteins with binding (ions 33%, proteins 
23%, nucleic acids 15%, nucleoঞdes, cofactors and lipids) and cata-
lyঞc acঞviঞes (oxidoreductases 35%, transferases 29%, hydrolases 
24% and lyases 12%). In conclusion, our results highlighted a preva-
lent proteins and pathways in fish male sperm which are putaঞvely 
related to energy producঞon which is prerequisite for sperm moঞlity. 
Idenঞficaঞon of differenঞally expressed proteins in males sperm may 
provide theoreঞcal guidance for further studies on the developmen-
tal processes of X and Y sperm and on molecular mechanisms of sex 
formaঞon in fish. (Funded by Naঞonal Science Centre 2011/01/D/
NZ9/00619 and funds of Insঞtute of Animal Reproducঞon and Food 
Research PAS, Olsztyn.)      

       P 179  |    Use of rosmarinic acid as anঞ oxidant on 
ram sperm freeze- drying 
     M     Olaciregui    ;     L     Hörndler    ;     J     Díez    ;     P     Domingo    ;     V     Luño    ;     L     Gil    
   Obstetrics and Reproducࢼ on Area, Veterinary Faculty, University of Zaragoza, 
Zaragoza, Spain   

     Sperm DNA damage can be induced by mechanical or oxidaঞve 
stress during freeze- drying but also during the holding period before 
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intracytoplasmic sperm injecঞon (ICSI) a[er rehydraঞon. Several stud-
ies have shown the beneficial effect of anঞoxidant therapy on oxida-
ঞve stress in mammalian spermatozoa. The rosemary, and in parঞcular 
the rosmarinic acid (RA) has a beneficial effect on post- thaw sperm 
parameters providing protecঞon against oxidaঞve stress during cryo-
preservaঞon. The aim of this study was to evaluate the effect of RA 
added to rehydraঞon soluঞon on sperm DNA integrity and the in vitro 
development of IVM ovine oocytes a[er ICSI using freeze- dried (FD) 
ram sperm. Ejaculated sperm from three ram of Rasa Aragonesa were 
FD in a medium containing: NaCl 50 m M  + TRIS- HCl 10 m M  + EGTA 
50 m M  and stored for 1 year at 4°C. Samples were rehydrated by add-
ing 150 μl of Milli- Q water (control) or 150 μl of RA soluঞon (105 μ M ) 
and subjected to DNA damage detecঞon using the Sperm Halomax kit. 
All data obtained from this study were compared by a chi- square test 
by using SSPS version 17.0 for Windows. It was found that the level of 
DNA integrity was significantly (p = 0.02) higher when samples were 
rehydrated with AR soluঞon (99.7%) than those with water (97.4%). 
There were no significant differences between FD sperm and frozen- 
thawed sperm (control) on the blastocyst formaঞon rates when ICSI 
was performed. These results suggest that the rehydraঞon of FD ram 
sperm with RA soluঞon improves sperm DNA integrity and embryos 
can be obtained by ICSI from these sperm samples. (Supported by 
DGA (Fondo Social Europeo))      

       P 180  |    Corpus luteum of the European elk 
 Alces alces  
     K     Olbrych    1    ;     BJ     Bartyzel    1    ;     S     Paśko    2    ;     M     Nowicki    1    ; 
    E     Czerniawska-Piątkowska    3    ;     K     Filip    1    
    1 Warsaw University of Life Sciences, Warsaw, Poland  ;       2 Warsaw University 
of Technology, Warsaw, Poland  ;       3 West Pomeranian University of Technology, 
Szczecin, Poland   

     In order to assess the state of the Polish populaঞon of elk, a limited 
hunঞng has been carried out in the program „Strategy of preserva-
ঞon and management of the elk populaঞon in Poland”. Obtained 
animals have been examined and among others informaঞon regard-
ing their reproducঞon abiliঞes has been collected. Corpus luteum 
from 16 pregnant elk females (age 4–18 years) have been analyzed. 
Analysis included shape, size, vascularizaঞon and localizaঞon of large 
luteal cells (LLC) small luteal cells (SLC) and connecঞve ঞssue. LLC 
cells were the majority of the cells of the corpus luteum. These cells 
are large, oval or polygonal with foamy cytoplasm. The nucleus is 
large and oval, is located in the cell marginally, nucleoli are usually 
several (2–3). SLC cells are localized mainly on the edges of corpus 
luteum, under the connecঞve ঞssue capsule. SLC are also located 
near the connecঞve ঞssue straps that penetrates deep into the cor-
pus luteum. SLC cells are smaller than LLC cells and its shape is irreg-
ular. The nucleus is oval or cup- shaped, have a few nucleoli arranged 
on the edge of the nucleus. Clusters of connecঞve ঞssue in the mid-
dle of the corpus luteum are not very clear. LLC cells are arranged 
randomly in relaঞon to the clusters. Larger vessels, mainly veins are 
located subcapsular, on the edges of the corpus luteum. Such studies 

are pioneering and in the future may help in more accurate assess-
ment of the reproducঞve capacity of wild animals threatened with 
exঞncঞon.      

       P 181  |    Eff ect of ovarian status at the beginning 
of 17β- estradiol plus progesterone protocol on 
follicular dynamic in ewes 
     MEF     Oliveira    1    ;     RP     Nociঞ     1    ;     ESC     Camela    1    ; 
    LC     Padilha-Nakaghi    1    ;     GS     Maciel    1    ;     MGK     Rodriguez    1    ; 
    LG     Oliveira    1    ;     JF     Fonseca    2    ;     WRR     Vicente    1    
    1 Department of Prevenࢼ ve Veterinary Medicine and Animal Reproducࢼ on, São 
Paulo State University (UNESP), Jaboࢼ cabal, Brazil  ;       2 Embrapa Goats and Sheep, 
Juiz de Fora, Brazil   

     This study was designed to evaluate the effect of ovarian status at 
the beginning of the 17β- estradiol plus progesterone (P4) protocol 
on follicular dynamic in ewes. In a random day of the estrous cycle 
(D0), twenty- four Santa Ines ewes received a P4 device (CIDR ® ) and 
an injecঞon of 17β- estradiol (Sincrodiol ® ) in different doses (350, 
500 or 1000 μg). The transrectal ultrasound examinaঞons were per-
formed daily during the CIDR permanence (10 days) using MyLab 
30Vet equipment (Esaote, Italy). Data were analyzed by ANOVA with 
Tukey test (mean ± SEM; p < 0.05) using SAS so[ware. Half of the 
animals (G1) had corpus luteum and large follicles (LF: 4.0–5.75 mm 
of diameter) in the ovaries while other half had no CL and had LF (G2). 
Iniঞally, the largest follicles present in the ovaries showed a growing 
period (G1: 24.0 ± 0.0 and G2: 44.0 ± 7.4 h, p = 0.06) and then an 
atresia period (G1: 84.0 ± 10.4 and G2: 96.2 ± 6.5 h, p = 0.34). There 
was no difference (p > 0.05) for emergence day of the new follicu-
lar wave (G1: 4.0 ± 0.4 and G2: 4.1 ± 0.6 day), maximum diameter of 
the largest follicle of this wave (G1: 5.6 ± 0.2 and G2: 5.3 ± 0.2 mm), 
maximum diameter day (G1: 9.3 ± 0.4 and G2: 9.0 ± 0.4 day) and 
growth duraঞon (G1:128.0 ± 8.0 and G2:116.6 ± 9.7 h). In conclu-
sion, it was possible to confirm that regardless of the presence or 
absence of the CL at the beginning of the 17β- estradiol plus P4 pro-
tocol the ewes showed similar follicular dynamics. (Financial support: 
CNPq and FAPESP)      

       P 182  |    Eff ect of a late pregnancy diet 
supplemented with hydrolyzed yeast on sow 
colostrum yield and its composiঞ on 
     C     Oliviero    ;     S     Hasan    ;     S     Junnikkala    ;     O     Peltoniemi    
   Faculty of Veterinary Medicine, University of Helsinki, Saarentaus, Finland   

     The aim of this study was to examine whether yeast derivaঞve (YD) 
based on brewery yeast hydrolysate added to a late pregnancy diet 
affected colostrum composiঞon and yield (CY) in sows. 37 sows were 
randomly allocated to two groups as follows: a negaঞve control diet 
(n = 19) and the same diet supplemented with 3.5 g YD/kg (n = 18) 
during the last 3 weeks of pregnancy. The YD used was Progut ®  
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(Hankkija Oy/Suomen Rehu, Hyvinkää, Finland). Within the first 
2 h from the beginning of farrowing, a 10 ml colostrum sample was 
obtained to check for nutriঞonal composiঞon (protein, fat, lactose, 
dry ma�er, with Fourier transform infrared spectroscopy -  FTIR), and 
immunoglobulin content (IgA, IgM and IgG with ELISA analysis). All 
piglets were individually weighted at birth and 24 h later in order to 
calculate CY. Colostrum content of protein, lactose and dry ma�er did 
not significantly differ between the two groups, while YD fed sows 
had higher level of fat in colostrum (5.1% vs. 4.2%; p < 0.05). IgA, 
IgM and IgG levels in colostrum did not significantly differ between 
the two groups. CY was 3701 g in the control group and 4580 g in 
the YD fed group (p < 0.05). In conclusion, adding YD to late preg-
nancy diet in sows did not affect immunoglobulin level, protein and 
lactose content in colostrum, but contributed to higher fat content 
and increased the CY. Therefore YD added to sow diet may increase 
colostrum availability and also its energy content through fat incre-
ment for neonate pig.      

       P 183  |    Red deer sperm volume determinated 
by electronic esঞ maঞ on is related to sperm 
velocity 
     E del     Olmo    1    ;     F     Marঞ nez-Pastor    2    ;     M     Iniesta-Cuerda    3    ; 
    O     García-Alvarez    3    ;     A     Maroto-Morales    3    ;     J     Garde    3    ;     AJ     Soler    3    ; 
    M     Fernández-Santos    1    
    1 University of Casࢼ lla- La Mancha (UCLM), Albacete, Spain  ;       2 Insࢼ tute for Animal 
Health and Livestock Development (INDEGSAL), University of León, León, Spain  ;  
     3 Insࢼ tute of Research in Game Resources (IREC), Albacete, Spain   

     Morphometry studies using image analysis reported a relaঞonship 
between sperm volume and velocity (Ramón et al. 2013, Biol Reprod 
89:110). This approach takes ঞme and does not take into account 
sperm viability. Some flow cytometers are equipped with Coulter 
effect detectors, allowing to esঞmaঞng the electronic cell volume 
(eV) while analyzing other physiological variables. We tested the 
relaঞonship between eV and CASA parameters in deer sperm ( C. ela-
phus hispanicus ). Epididymal spermatozoa from 17 males were frozen. 
Thawed samples were assessed for viability (YO- PRO- 1/PI), eV (Cell 
QUANTA, Beckman Coulter) and moঞlity (CASA) before and a[er 
incubaঞon (37°C, 2 h). Pearson correlaঞons were used for the analy-
sis, and results are given as mean ± SEM. Apoptoঞc (171.6 ± 13.8 fl), 
living (132.7 ± 13.2 fl) and necroঞc sperm (160.8 ± 13.8 fl) showed dif-
ferent eV (p < 0.001). Incubaঞon did not have an effect on total eV, 
but changed it in live cells (138.2 ± 12.3 vs. 127.1 ± 11.8 fl; p < 0.001) 
and in necroঞc cells (156.7 ± 12.6 vs. 164.9 ± 13.8 fl; p < 0.001). eV 
correlated with MT (−0.20, p = 0.018), MP (−0.30, p < 0.001) and 
LIN (−0.23, p = 0.007). The eV of living sperm correlated with VAP 
(−0.25, p = 0.018), VSL (−0.25, p = 0.022), LIN (−0.35, p = 0.003) and 
WOB (−0.37, p = 0.002) at 0 h; at 2 h, eV correlated with VAP (0.312, 
p = 0.01) and VCL (0.342; p = 0.005). High eV in sperm might be 
related to sperm velocity. Coulter effect combined with flow cytom-
etry could enhance the study of sperm subpopulaঞons, and might help 
to be�er understand sperm physiology.      

       P 184  |    Comparaঞ ve study of three diff erent 
pregnancy diagnosis techniques in rabbits 
     A     Oloye    ;     N     Obi    ;     A     Ajadi    
   College of Veterinary Medicine, Federal University of Agriculture, Abeokuta, Nigeria   

     Seven randomly selected pluriparous non- gravid does and two sexu-
ally matured bucks were uঞlized for the study. They were fed with 
commercial standard raঞon and grass and water was given ad libi-
tum. The rabbits were stabilized for 30 days a[er which they were 
all mated. A successful maঞng was established by signs of recoil of 
the male, a fall backwards or sideways and emission of a cry. Count 
down of gestaঞon began 10 h a[er successful maঞng. Pregnancy 
detecঞon was performed by weight gain, abdominal palpaঞon and 
ultrasonography techniques at days 6, 9, 13, 18, and 23. Abdominal 
palpaঞon of does was carried out by gentle palpaঞon of nodule- 
like ঞssues in the ventral abdomen. Ultrasonography was per-
formed transcutaneously using portable ultrasound machine Kaixin 
KX2000 ® . Weight gain was monitored with the use of a sensiঞve 
weighing scale. Early pregnancy was diagnosed by ultrasonography 
and abdominal palpaঞon on days 6.00 ± 0.00 and 7.5 ± 1.29 post- 
copulaঞon, respecঞvely. Pregnancy was diagnosed by abdominal 
palpaঞon in 28.57% of the does on day 6 and increased to 100% on 
day 9 post- copulaঞon; however diagnosis by ultrasonography was 
100% on day 6. The average weight gain was 0.029 ± 0.029 kg by 
day 6; 0.057 ± 0.4 by day 13, then plateaued ঞll parturiঞon. It was 
concluded that ultrasonography could be used effecঞvely for preg-
nancy diagnosis as early as day 6 of gestaঞon in rabbit does while 
abdominal palpaঞon could serve in absence of ultrasonography by 
day 9 of gestaঞon. Weight gain is a posiঞve adjunct to other preg-
nancy diagnosঞc techniques.      

       P 185  |    The expression of CD10 relate to 
infl ammatory response intensity (IRI) in normal 
feline mammary ঞ ssue and mammary neoplasms 
     J     Olszewski    1    ;     S     Gizinski    1    ;     M     Domino    1    ;     A     Rodo    2    ;     Z     Gajewski    1    
    1 Department of Large Animal Diseases with Clinic  ;       2 Department of Pathology and 
Veterinary Diagnosࢼ cs, Faculty of Veterinary Medicine, Warsaw University of Life 
Sciences, Warsaw, Poland   

     The deregulaঞon of CD10 expression leads to the accumulaঞon or 
loss of pepঞdes, disturbing the regulaঞon of cellular proliferaঞon and 
differenঞaঞon, and altering intracellular signaling pathways there-
fore is associated with the development or progression of a variety 
of tumors. The CD10 expression has been reported to correlate 
with tumor progression in feline mammary gland tumors (fMGT). We 
examined the CD10 expression during fMGT development relates 
to inflammatory response intensity (IRI). Full thickness samples of 
normal mammary glands (N), adenoma (A) and adenocarcinoma (AC 
in general and grade I, II, III) were collected from 61 mature queens 
during mastectomy. Samples were rouঞnely processed, stained with 
HE and anঞ- CD10 anঞbody, then evaluated by light and confocal 
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microscopy and scanning cytometry respecঞvely. The IRI (degree 
of infiltraঞng immune cells was scored on a 3- point scale (0 to 2+)) 
(mean ± SEM) was significant higher (p < 0.0001) in A (0.89 ± 0.20) 
and AC (1.55 ± 0.20), (GI, GII, GIII) (1.50 ± 0.56; 0.66 ± 0.49; 
1.84 ± 0.22) with respect to N group (0.50 ± 0.20). The CD10 was 
expressed in tumor cells (tCD10), stromal cells (sCD10) and infiltrat-
ing immune cells (iCD10). Inflammatory cells with CD10 expression 
(iCD10) were predominantly neutrophils. The posiঞve rate of iCD10 
expression was 78% in A, 77% in AC and 36% in N. iCD10 expres-
sion level (mean% ± SEM) was the highest in AC (AC(+) 27.00 ± 2.82; 
AC(++) 30.76 ± 3.01) compared to all other ঞssues (A(+) 17.77 ± 2.67; 
N(+) 6.79 ± 0.39) (p < 0.05). CD10 expression may be induced by the 
local inflammatory process in malignant tumors, because inflamma-
tory and healing processes accompany tumor cell invasion of the sur-
rounding ঞssue. CD10 expression in this tumor microenvironment is 
involved in fMGT development.      

       P 186  |    The cell nuclei of bone marrow- derived 
mesenchymal stem cells are more competent to 
support the ex vivo development of cloned pig 
embryos than the cell nuclei of blood- derived 
fi broblast- like cells 
     J     Opiela    ;     M     Samiec    ;     M     Skrzyszowska    
   Department of Biotechnology of Animal Reproducࢼ on, Naࢼ onal Research Insࢼ tute 
of Animal Producࢼ on, Balice n. Kraków, Poland   

     The present study was carried out to compare the effect of adult 
bone marrow- derived mesenchymal stem cells (ABM- MSCs) or 
adult peripheral blood- derived fibroblast- like cells (APB- FLCs) that 
were used as nuclear donor cells on the in vitro developmental 
potenঞal of porcine cloned embryos. Oocytes that had reached 
the metaphase II stage following IVM provided a source of nuclear 
recipient cells for the somaঞc cell cloning. The complexes of 
ooplasts and either ABM- MSCs (Group I) or APB- FLCs (Group II) 
underwent simultaneous fusion and electrical acঞvaঞon. The clonal 
cybrids were exposed to 5 μg/ml cytochalasin B for 2 h, followed by 
culturing to morula/blastocyst stages for 6–7 days. In Groups I and 
II, 219/235 (93.2%) and 201/223 (90.1%) oocytes were success-
fully fused/acঞvated and selected for in vitro culture, respecঞvely. 
Out of 219 and 201 cultured cloned embryos allo�ed into Groups 
I and II, 198 (90.4%) and 127 (63.2%) were able to divide, respec-
ঞvely. The percentages of embryos that completed their develop-
ment to the morula and blastocyst stages were 165/219 (75.3%) 
and 94/219 (42.9%) or 104/201 (51.7%) and 53/201 (26.4%) in 
Groups I or II, respecঞvely. Summing up, cloned pig embryos recon-
sঞtuted with ABM- MSC nuclei displayed remarkably higher fre-
quencies of cleavage divisions and morula/blastocyst formaঞon as 
compared to those reconsঞtuted with APB- FLC nuclei. (This study 
was conducted as a part of statutory acঞvity No. 02- 011.1, which is 
financed from 2015 to 2017 by the Polish Ministry of Science and 
Higher Educaঞon.)      

       P 187  |    Comparison of number of follicles, 
oocyte recovery rate and oocyte maturaঞ on stage 
between horses and donkeys: preliminary results 
     I     Orঞ z    ;     V     Lara    ;     J     Dorado    ;     AR     López    ;     MA     Díaz    ;     BP     Sánchez    ; 
    C     Gonzalez    ;     R     Aguilera    ;     M     Hidalgo    
   Department of Medicine and Surgery, University of Cordoba, Cordoba, Spain   

     Equid oocytes recovered post mortem and maturated in vitro can be 
used to speed up research in the field of assisted reproducঞon, which 
is not developed enough in these species and it could be applied 
to improve geneঞcs and preserve endangered species. The aim of 
this study was to compare the number of follicles, oocyte recovery 
rate and in vitro maturaঞon stages. For this purpose, fourteen ova-
ries obtained post mortem from twelve mares and two jennies aged 
between 1 and 15 years old were used. Oocytes were obtained a[er 
measuring and grasping follicles with a bone cure�e. Oocytes were 
in vitro matured for 42 h at 38.2°C and 5% CO 2 , a[erwards, denuda-
ঞon, fixaঞon and staining were carried out in order to evaluate matu-
raঞon stage. Recovery rates and number of follicles were compared 
by ANOVA. Chi- square was used to determine differences between 
maturaঞon stages percentages. There were no significant differences 
(p > 0.05) between species (horse vs. donkey) in the number of fol-
licles per ovary (15.33 ± 2.33 vs. 18.50 ± 2.5), oocyte recovery rate 
(46.97 ± 4.16 vs. 30.93 ± 4.67) or percentages of maturaঞon stage: 
non- matured (NM, 26.1 vs. 25%), metaphase I (MI, 23.9 vs. 12.5%), 
metaphase II (MII, 19.6 vs. 37.5%), and degenerated (D, 30.4 vs. 
25.0%). Although there were no significant differences between spe-
cies, apparently donkey oocytes showed a higher tendency for MII. In 
conclusion, there are no significant differences between response to 
in vitro maturaঞon between jennies and donkeys. However, further 
studies with a larger number of jenny ovaries are needed in order to 
elucidate differences between horse and donkey oocytes.      

       P 188  |    Infl uence of photoperiod on viability 
and chromaঞ n integrity of ram sperm collected by 
electro- ejaculaঞ on 
     U     Osuagwuh    ;     P     Cots    ;     MJ     Palomo    
   Autonomous University of Barcelona, Bellaterra, Spain   

     To invesঞgate the impact of photoperiod on viability and chroma-
ঞn integrity of ram sperm collected via electro- ejaculaঞon (EE), six 
semen samples were collected once a week from 5 males (5 years 
old) during spring and autumn of the same year. Sperm viability was 
determined by eosin- nigrosin stain while chromaঞn integrity by the 
2,2ʹ- dithiodipyridine technique (Flores et al., 2011. Theriogenology 
76, 1450–1464). Briefly, fresh semen was centrifuged at 5000g for 
10ʹ at 5°C and the pellet submerged in liquid nitrogen before storage 
at −80°C. Stored samples were homogenized through sonicaঞon, cen-
trifuged at 850g for 20ʹ at 4°C and the supernatant discarded. The pel-
let was resuspended in PBS, diluted (1:100) in a 2,2ʹ- dithiodipyridine 
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soluঞon (0.4 m M ) and incubated at 37°C for 1 h. Levels of free 
cysteine radicals from the disrupঞon of the overall disulfide bonds 
in sperm head nucleoproteins were determined using spectrophoto-
metric analysis. The results were normalized against the total protein 
content of the samples using the Bradford method. Staঞsঞcal analysis 
was performed on the six replicaঞons using the General Lineal Model 
(SPSS 19.0). Sperm parameters showed no significant differences 
within males irrespecঞve of season. Also, results (mean ± SE) showed 
no staঞsঞcal difference on sperm viability percentage (49.4 ± 4.6 and 
50.2 ± 4.8) and free cysteine radicals levels (4.0 ± 0.8 and 5.3 ± 0.8 
nmolCys/ug protein) between spring and autumn, respecঞvely. In 
conclusion, photoperiod did not affect studied sperm parameters in 
semen collected via EE. (Supported by INIA (RZP2014- 00001- 00- 00))      

       P 189  |    Expression of interferon sঞ mulated 
genes (ISGs) is extended to pituitary in early 
pregnant ewes 
     C     Ozel    1    ;     MO     Kose    2    ;     M     Atli    2    ;     M     Hiঞ t    1    ;     Z     Kiyma    3    ;     MS  Kaya    2    ; 
    G     Sen    1    ;     M     Kirbas    4    ;     S     Dursun    4    ;     A     Guzeloglu    1    
    1 Selcuk University, Konya, Turkey  ;       2 Dicle University, Diyarbakir, Turkey  ;  
     3 Osmangazi University, Eskisehir, Turkey  ;       4 Bahri Dagdas Internaࢼ onal Agricultural 
Research Insࢼ tute, Konya, Turkey   

     In ruminants, the embryo must regulate endometrial PGF 2α  secreঞon to 
sustain progesterone producঞon by the corpus luteum (CL) during early 
pregnancy. This regulaঞon is driven by interferon- tau (IFNτ) produced 
by embryonic trophoblast. The IFNτ induces uterus for interferon sঞm-
ulated genes (ISGs) expression such as ISG15 and Myxovirus1 (Mx1) 
but its effect is also extended to the extra- uterine ঞssues such as the 
CL, peripheral blood leucocytes, and liver. The present study aimed to 
evaluate the extends of endocrine effects of embryonic IFNτ on the 
pituitary (PIT) in early pregnant ewes. For this purpose, pregnant (n = 5) 
and cyclic (n = 5) ewes were slaughtered on day 16 of estrous cycle 
or pregnancy. Tissue samples including pituitary, CL, and intercarun-
cular area of endometrium (EIC) were collected. Total RNA was iso-
lated and qPCR was employed to detect expression levels of ISG15 and 
Mx1 mRNAs. As expected, expressions of ISG15 and Mx1 mRNA were 
upregulated in both endometrium and the CL. Expression levels of both 
ISG15 and Mx1 were significantly increased in the pituitary (p < 0.05). 
These results suggest that effect of IFNτ reaches pituitary in addiঞon 
to the other extra- uterine ঞssues at early pregnancy. The role of IFNτ 
sঞmulaঞon on such a distant ঞssue like pituitary, which is an important 
gland for reproducঞon, warrants further invesঞgaঞon. (This study was 
parঞally funded by TUBITAK grant 214O643 to M. Kose).      

       P 190  |    Collecঞ on method of ram semen aff ects 
sperm viability and chromaঞ n integrity 
     MJ     Palomo    ;     P     Cots    ;     I     Barril    ;     U     Osuagwuh    
   Autonomous University of Barcelona, Bellaterra, Spain   

     To study the effect of semen collecঞon method on sperm viability 
and chromaঞn integrity, 12 rams (5 years old) were divided into two 
equal groups. Semen samples in the first group were collected via 
electro- ejaculaঞon (EE) and in the second by arঞficial vagina (AV) dur-
ing autumn on weekly basis. Sperm viability was assessed by eosin- 
nigrosin stain while chromaঞn integrity by the 2,2ʹ- dithiodipyridine 
technique (Flores et al., 2011. Theriogenology 76, 1450–1464). 
Briefly, fresh semen was centrifuged at 5000g for 10ʹ at 5°C and 
the pellet submerged in liquid nitrogen before storage at −80°C. 
Stored samples were homogenized through sonicaঞon, centrifuged at 
850g for 20ʹ at 4°C and the supernatant discarded. The pellet was 
resuspended in PBS, diluted (1:100) in a 2,2ʹ- dithiodipyridine solu-
ঞon (0.4 m M ) and incubated at 37°C for 1 h. Levels of free cysteine 
radicals from the disrupঞon of the overall disulfide bonds in sperm 
head nucleoproteins were determined using spectrophotometric 
analysis. The results were normalized against the total protein con-
tent of the samples using the Bradford method. Staঞsঞcal analysis 
was performed on five replicaঞons using the General Lineal Model 
(SPSS 19.0). Sperm analyses showed no significant differences within 
males of the same group. However, the results (mean ± SE) showed 
significant differences on sperm viability (80.3 ± 3.2; 56.0 ± 3.3) and 
free cysteine radicals levels (1.9 ± 0.5; 5.1 ± 0.5) between AV and EE 
collected sperm samples, respecঞvely. Therefore, semen collecঞon by 
EE seems to negaঞvely affect these sperm parameters. (Supported by 
INIA (RZP2014- 00001- 00- 00))      

       P 191  |    Distribuঞ on of the egg shell thickness 
on cross- secঞ on, 1 day before hatching -  micro- CT 
     F     Pankowski    1    ;     S     Paśko    2    ;     BJ     Bartyzel    1    ; 
    E     Czerniawska-Piątkowska    3    ;     D     Murawska    4    ;     J     Bonecka    1    ; 
    M     Dzierzęcka    1    
    1 Warsaw University of Life Sciences, Warsaw, Poland  ;       2 Warsaw University of 
Technology, Warsaw, Poland  ;       3 West Pomeranian University of Technology, Szczecin, 
Poland  ;       4 University of Warmia and Mazury, Olsztyn, Poland   

     Egg shells, including chicken egg, evolved to protect the develop-
ing embryo against the harmful influence of external factors. Only 
gases may pass through pores filled with cuঞcle, other substances are 
blocked. It can therefore be assumed that the effecঞveness of this 
mechanism depends not only on the amount of cuঞcle but also on 
shell thickness, which is not the same at all places. In order to deter-
mine the shell thickness distribuঞon in the cross- secঞon, chicken eggs 
were examines with micro- CT the day before hatching. Analysis of the 
data showed significant local differences in the eggshell thickness, in 
a range between 300 and 350 μm. Therefore, measurements of the 
thickness in one point may be burdened with a large error. From a 
pracঞcal point of view, values considerably below the local minima 
may indicate areas with increased risk of bacteria penetraঞon into the 
eggs, in that in these areas barrier is thinnest. Analysis of the distribu-
ঞon of the egg shell thickness may be in the future a useful method of 
screening for early diagnosis of hens diseases in the flock at the stage 
in which changes in the eggshell are not yet detectable visually.      
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       P 192  |    The role of iodine in cow ferঞ lity 
     J     Parlevliet    1    ;     J     Parlevliet    1    ;     M     Poen    1    ;     P     Dobbelaar    1    ; 
    C       de Vries    2    ;     G     Couno� e    3    
    1 Department of Farm Animal Health, Faculty of Veterinary Medicine, Utrecht 
University, Utrecht, The Netherlands  ;       2 Stad&Land Dierenklinieken, Amsterdam, The 
Netherlands  ;       3 GD Animal Health, Deventer, The Netherlands   

     Iodine is an essenঞal trace element to animals for the producঞon of 
the thyroid hormones. The required amount of daily intake of iodine 
varies according to age and lactaঞonal stage. Iodine deficiency is 
known to affect ferঞlity in different ways. In some areas there is a 
low concentraঞon of iodine in grass. In this pilot study, T4 concen-
traঞons (μg/l) were measured in blood of lactaঞng cows (n = 24), 
dry cows (n = 24) and young stock (n = 24) on farms with good (C; 
n = 4) and poor ferঞlity (P; n = 4) using a Eurolyser T4 Solo testkit. 
In the included lactaঞng cows (n = 24) iodide concentraঞons (μg/l) 
were also measured in milk samples using ICP- MS. Daily iodine intake 
at the farms included was calculated. Staঞsঞcal analyses were per-
formed (IBM SPSS 21). A significant posiঞve correlaঞon (r = 0.414, 
n = 24, p = 0.044) between iodine in milk (μg/l) and T4- values in 
plasma (μg/l) was shown in the lactaঞng cows. At the P- farms a low 
estrus expression was reported. This was confirmed by detecঞng 
lower T4 concentraঞons in both pregnant and non- pregnant young 
stock in these farms compared to the C- farms. In addiঞon, insemina-
ঞon number was significantly higher in the P- farms compared to the 
C- farms in cows (2.26 vs. 1.86) and heifers (1.95 vs. 1.34). Preliminary 
analysis of the data shows that calving interval was longer and age 
at first calving was higher in the group of animals with low estrus 
expression (P- farms). Occasionally high iodide concentraঞons in milk 
were found at P- farms most likely caused by the use of a teat dip 
containing iodine. The present results suggest a negaঞve correlaঞon 
between T4 in blood and iodine concentraঞons in milk on reproduc-
ঞve capacity in dairy cows.      

       P 193  |    Comparaঞ ve radial analysis of 
the skull of dog puppies with or without 
hydrocephalus 
     S     Paśko    1    ;     BJ     Bartyzel    2    ;     F     Pankowski    2    ; 
    E     Czerniawska-Piątkowska    3    ;     M     Kulawik    4    ;     J     Bonecka    2    ; 
    M     Nowicki    1    
    1 Warsaw University of Technology, Warsaw, Poland  ;       2 Warsaw University of Life 
Sciences, Warsaw, Poland  ;       3 West Pomeranian University of Technology, Szczecin, 
Poland  ;       4 Poznań University of Life Sciences, Poznań, Poland   

     Hydrocephalus is a condiঞon in which the ventricular system of the 
brain is secondarily increased and leads to an abnormal flow of cer-
ebrospinal fluid and its impaired absorpঞon into the systemic circu-
laঞon. Although it can happen under the influence of inflammaঞon, 
carcinogenesis, or hemorrhage, it is usually a congenital condiঞon 
affecঞng predisposed “toy” breeds. Hydrocephalus may result in 
severe neurological disorders and deterioraঞon in the quality of life 

of the paঞent. Therefore, early diagnosis and appropriate treatment 
are important. Many dogs with hydrocephalus have an enlarged head 
and persistent fontanelle. In this situaঞon, USG examinaঞon and vis-
ualizaঞon of the ventricular system are possible, but some paঞents 
have too small or closed fontanelle difficulঞng this exam. Ventricular 
system of the brain is also visible in the CT and MRI examinaঞon, but 
they require general anesthesia, which is problemaঞc in young ani-
mals. This study describes the radial analysis of the skull of the dog 
with or without hydrocephalus. Images of cross- secঞons of the skull 
at the same height have been obtained using a 3D opঞcal scanner. 
Enlargement and distorঞon of the skull contour, typical for hydro-
cephalus, was clearly visible. Radial analysis enables rapid and non- 
invasive evaluaঞon of the shape and the outer surface of the skull, 
regardless of the fontanelle’ diameter. It can be considered as an 
alternaঞve method of early diagnosis of hydrocephalus in puppies.      

       P 194  |    Sensiঞ vity of lecঞ n for idenঞ fying 
apoptoঞ c cells in the seminiferous epithelium 
of Syrian hamster ( Mesocricetus auratus ) during 
tesঞ cular regression due to short photoperiod 
     LM     Pastor    ;     V     Seco-Rovira    ;     E     Beltran-Frutos    ; 
    J     Hernández-Marঠ nez    ;     C     Ferrer    
   Department of Cell Biology and Histology, School of Medicine, Biomedical Research 
Insࢼ tute of Murcia (IMIB- Arrixaca), Regional Campus of Internaࢼ onal Excellence, 
Campus Mare Nostrum, University of Murcia, Murcia, Spain   

     Many cell types suffer alteraঞons in their glycoconjugate pa�ern in 
pathological situaঞons. Changes in the photoperiod in seasonal breed-
ing animals such as Syrian hamster lead tesঞcular regression accom-
panied by depleঞon of the seminiferous epithelium, which involves 
cell apoptosis. This phenomenon is studied using the classical his-
tochemical technique of TUNEL. In addiঞon, it has previously been 
found that lecঞn histochemistry is useful for idenঞfying cell apoptosis 
in the seminiferous epithelium during tesঞcular regression. The aim of 
this study is to determine the sensiঞvity of lecঞn histochemistry as a 
marker of apoptosis compared with the standard technique of TUNEL. 
For this purpose, we used the TUNEL technique in tesঞcular secঞons 
of strongly regressed animals and made a count of both TUNEL+ and 
TUNEL− spermatocytes (SC) and round spermaঞds (SD) per seminifer-
ous tubule. The lecঞn histochemistry technique using PNA or Con- A 
peroxidase- labeled was performed in the same secঞons. Both posiঞve 
and negaঞve SC and SD were determined for each lecঞn and the num-
ber of posiঞve cells for both techniques was counted by superimpso-
ing the images. The results pointed to a significantly higher number 
of lecঞn + cells than TUNEL + cells in the case of both spermato-
cytes and round spermaঞds (p < 0.05), with no significant differences 
between TUNEL+ and TUNEL+ / lecঞn+ cells. In conclusion, lecঞn 
histochemistry is more sensiঞve than the TUNEL technique for iden-
ঞfying spermatocytes and round spermaঞds undergoing apoptosis, 
probably because the technique covers more stages than the TUNEL 
technique. (Funded 19892/GERM/15, Fundación Seneca, CARM)      
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       P 195  |    The pa� ern of oviductal myoelectric 
acঞ vity relate to hormonal status (estradiol, 
progesterone and LH plasma concentraঞ on) 
during the estrous cycle in gilts 
     B     Pawliński    ;     M     Domino    ;     Z     Gajewski    
   Department of Large Animal Diseases with Clinic, Faculty of Veterinary Medicine, 
Warsaw University of Life Sciences, Warsaw, Poland   

     The adequate level of uterine and oviduct (isthmus and ampulla) con-
tracঞlity at about the ঞme of ovulaঞon appears to be important for 
the rapid transport of gametes as well as ferঞlizaঞon efficiency. The 
aim of present research was to record oviductal myoelectric acঞvity 
in sows during the estrus cycle. The studies were carried out on 6 pol-
ish landrace sows (90–110 kg body weight). The 3 silicone base silver 
bipolar electrodes were adapted to oviduct (isthmus and ampulla) and 
uterine horn and surgically sutured on them under general anesthesia. 
Electrodes were connected to TL10M3- D70- EEE telemetry implant 
surgically posiঞoned between the abdominal muscles. The electromy-
ography (EMG) signals were recorded using the DL10 analog output 
coupled to PowerLab and sampled 40 points/s with band pass filters at 
the level 10 and 50 Hz. P4, estradiol and LH were evaluated in plasma 
during the estrus cycle. Data were analyzed with Kruskal- Wallis fol-
lowed by Dunn post hoc test. A high plasma estradiol concentraঞon 
was found during proestrus. At the same ঞme no significant differ-
ences (p > 0.05) in major EMG acঞvity parameters such as: root mean 
square (RMS) and amplitude were found. Nevertheless the significant 
RMS as well as the amplitude increase (p < 0.01) was correlated with 
the LH peak. Moreover the significant increase of above menঞoned 
parameters (p < 0.01) from day 0 (estrus) to the second day of the 
estrus cycle was recorded. The correlaঞons between significant 
decrease of the amplitude and RMS (p < 0.05) and high plasma pro-
gesterone concentraঞon were found. The preovulatory LH surge may 
play an important role in the oviduct relaxaঞon in sows. The telemetry 
EMG registraঞon is an accurate and useful technique to determinate 
the oviduct acঞvity in sows.      

       P 196  |    Guiding framework for case- based 
learning in reproducঞ ve medicine course 
     R     Payan-Carreira    1    ;     MJ     Monteiro    2    ;     M     Rainho    2    ;     C     Dominguez    3    
    1 Animal and Veterinary Research Centre (CECAV)  ;       2 Vila Real Higher Educaࢼ on 
Nursing School (ESEnfVR)  ;       3 Science and Technology School (ECT), University 
Trás- os- Montes and Alto Douro, Vila Real, Portugal   

     The Bologna reforms put the focus on self- learning and skills acquisi-
ঞon. In veterinary educaঞon, among other strategies, the case- based 
learning has been adopted to sঞmulate students’ clinical skills and vets’ 
lifelong learning. This paper presents the main constraints found in the 
implementaঞon of a case- based acঞvity using collaboraঞve groups, 
framed by adapted FRISCO Guidelines (Payan- Carreira et al., 2015, 
 h�ps://goo.gl/m7oK2u ) in a Gynaecology and Obstetrics course (8th 
semester; 2015/16). Sixty- six students were randomly assigned to 11 

groups and confronted with the assessment of a case of granulosa cell 
tumor in the mare (McCue, 2013,  h�p://goo.gl/WAjct3 ). An instruc-
ঞonal file covering the learning outcomes, the FRISCO framework 
and the descripঞon of the acঞvity was offered 10 days in advance, 
in the pla�orm Moodle; it included the demand for an individual con-
cept map on primary ovarian tumors. The teacher presented in- class 
the case scenario and quesঞonnaire; students had 2 classes of 1 h to 
perform the task and 1 addiঞonal week to upload it in Moodle. To 
facilitate the task, the teacher gave further clinical informaঞon upon 
request. Moodle records were used to assess the students’ involve-
ment. Results showed that (a) most students failed to prepare them-
selves for the acঞvity; (b) 42.4% of the students never consulted the 
supporঞng material; (c) only 5 students, represenঞng 2 groups, pre-
sented the concept map. Sঞll all students considered having made 
major contribuঞons to the submi�ed work. They also objected to 
working in randomly assigned groups and tended to distribute tasks 
instead of joining forces. This preliminary work suggests that the stu-
dents need to be trained and moঞvated to change working habits.      

       P 197  |    Eff ect of P2Y2 receptors modulaঞ on on 
bovine oocyte cryosurvival 
     R     Pereira    1    ;     P     Mesquita    1,2    ;     J     Matos    3    ;     M     Bapঞ sta    1    ;     E     Silva    2    ; 
    A     Horta    1    ;     G     Soveral    3    ;     C     Marques    1    
    1 Naࢼ onal Insࢼ tute for Agricultural and Veterinary Research (INIAV), Vale de 
Santarém, Portugal  ;       2 Centre for Interdisciplinary Research in Animal Health (CIISA), 
Faculty of Veterinary Medicine, University of Lisbon, Lisbon, Portugal  ;       3 Farm- Id, 
Faculty of Pharmacy, University of Lisbon, Lisbon, Portugal   

     The improvement of the mammalian oocyte survival a[er cryopreser-
vaঞon is imperaঞve for the conservaঞon of animal geneঞc resources. 
Our objecঞve was to invesঞgate if the purinergic G- protein P2Y2 
receptors (P2Y2R) in cumulus oocyte complexes (COC) could be 
important players for the cryopreservaঞon success. Firstly, RNA was 
extracted from immature and mature bovine oocytes and cumulus cells 
and real- ঞme PCR performed to quanঞfy P2Y2R. Then the funcঞon of 
P2Y2R was invesঞgated by measuring changes in intracellular calcium 
concentraঞon [Ca 2+ ]i of COC using 100 μ M  UTP (sঞmulator) and/or 
100 μ M  suramin (inhibitor) and by analyzing whether this modulaঞon 
of P2Y2R prior to oocyte cryopreservaঞon leads to changes in oocyte 
cryosurvival (4 replicates). A[er maturaঞon COC were randomly dis-
tributed into five groups (control n = 120, cryoprotectant only n = 82, 
suramin n = 81, UTP n = 89 and suramin+UTP n = 75) and vitrified/
warmed. Viable oocytes were inseminated with frozen/thawed bovine 
semen and embryo producঞon evaluated. Results showed that P2Y2R 
were expressed in both bovine oocytes and cumulus cells and that 
[Ca 2+ ]i was affected by UTP and suramin sঞmulus. An improved cryo-
survival rate was idenঞfied in suramin group compared to cryopro-
tectant alone (82.7 vs. 74.4%, respecঞvely). The lowest cleavage rates 
were a�ained in the UTP group. These preliminary data pointed out 
to the improvement of bovine oocyte cryosurvival when the P2Y2R 
were inhibited during cryopreservaঞon. (Funded by project PTDC/
CVT/2863/2012 and grant SFRH/BPD/100565/2014)      
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       P 198  |    Reproducঞ ve performance of males 
from several falcon species at a raptor farm in 
Spain 
     A     Pérez-Llamazares    1    ;     JR     González    2    ;     B     González    1    ; 
    F     Marঠ nez-Pastor    2    
    1 Falco Iberia, Navafría, Spain  ;       2 Insࢼ tute for Animal Health and Livestock 
Development (INDEGSAL), University of León, León, Spain   

     Arঞficial inseminaঞon is a rouঞne technique in raptor farms, in order 
to improve ferঞlity and allow inseminaঞon in animals unable to 
mate. Due to the scarcity of systemaঞc studies on the applicaঞon of 
assisted reproducঞve techniques in these species, it is necessary to 
revisit the topic in order to improve their reproducঞve management 
and conservaঞon. Sperm producঞon depends on male training and 
age, but there are other less studied factors. This survey was carried 
out in a raptor farm in the North of Spain (42.6° N, 5.5° W) during 
2015, with a reproducঞve period from March to mid- May, in order 
to study the effect of collecঞon date and species on semen produc-
ঞon. Semen was obtained from 14 males (2–11 years old) by massage 
(2 peregrine falcon,  F. peregrinus , 4 saker,  F. cherrug , and 8 gyrfalcon, 
 F. rusࢼcolus ). The cloaca was cleaned and the semen was collected in 
75- μl capillary tubes. Data analysis was carried out by linear mixed- 
effect models, correcঞng data by male age. A total of 182 extracঞons 
were a�empted, resulঞng in 157 collecঞons (86%; most unsuccess-
ful from mid- April to May). Discarding 5 males with <5 extracঞons, 
mean ± SD extracঞons per male were 19.1 ± 8.5, with 43.8 ± 26.5 μl 
per successful extracঞon. Semen volume was affected by date, being 
lower by the end of the season (p < 0.001; mean ± SEM March to 
April 20th: 24.6 ± 2.3; to May 15th: 10.5 ± 4.4 μl). Semen producঞon 
was higher for peregrinus (mean ± SEM, 30.7 ± 4.2 μl) than for cher-
rug (9.7 ± 2.6 μl, p < 0.001) or rusঞcolus (24.6 ± 3.4 μl, p = 0.016). 
However, rusঞcolus yielded the highest volumes (not corrected by 
age, maximum of 131 μl vs. 90 μl of peregrinus and 75 μl of cher-
rug). This informaঞon can be used for be�er management of arঞficial 
inseminaঞon in raptor farms.      

       P 199  |    Embryo cryopreservaঞ on by slow- 
freezing and vitrifi caঞ on in Spanish jennies 
     CC     Pérez-Marín    1    ;     G Vizuete     Calero    1    ;     JJ Galisteo     Marঠ nez    2    ; 
    E Agüera     Buendía    1    
    1 University of Cordoba, Cordoba, Spain  ;       2 Cría Caballar de las FAS, Ecija, Seville, 
Spain   

     The aim of this study was to describe the results obtained in an 
embryo recovery program carried out in endangered Spanish donkey 
breeds and to compare two methods for embryo cryopreservaঞon. 
Embryo recovery was carried out between day 6.5–8.5, but only mor-
ulas or early blastocysts with grade 1 or 2 were used for cryopreserva-
ঞon, comparing two different methods: slow- freezing (SF) (n = 4) with 
1.5 M ethylene glycol (EG) in 0.25 ml straw using Cryologic CL- 3300 

controlled- rate freezer (from −6 to −35°C at 0.5°C/min); and vitrifica-
ঞon (VF) (n = 4) by exposure to 1.5 M EG for 5 min and 7M EG+0.6M 
galactose for 1 min, loaded into Fibreplug© and it was put in contact 
with CMV block surface (CryoLogic, Pty Ltd, Victoria, Australia) for 
some seconds. Then, embryos were stained for in vitro assessment, 
and images were obtained by confocal laser- scanning microscopy. 
Results are showed as mean ± SEM. The embryo average diameter 
was 187 ± 16 μm in SF group and 221 ± 37 μm in VF group, showing 
a total number of cells of 620 ± 195 and 1208 ± 310, respecঞvely. It 
was observed that the percentage of dead cells was slightly higher 
a[er slow- freezing (4.6 ± 3.2%) than a[er vitrificaঞon (2.5 ± 1.1%) 
(p = 0.06). The assessment of apoptoঞc cells (SF = 0.52 ± 0.2%; 
VF = 0.83 ± 1.8; n.s.) and cytoskeleton quality (SF = 1.25 ± 0.5; 
VF = 1.20 ± 0.4; n.s.) did not show significant differences between 
methods. Results show a more reduced impact of vitrificaঞon on 
the cell vitality of donkey embryos, in contrast to slow- freezing, 
although the apoptosis and embryo skeleton were not affected by 
the cryopreservaঞon method. Further studies should be carried out 
to evaluate the viability of these embryos in recipients. (Supported by 
INIA- FEDER RZ2008- 00025)      

       P 200  |    The inclusion of progesterone in 
the dextran/swim- up procedure increases the 
recovery of ram capacitated sperm rate 
     R     Perez-Pe    ;     P     Nadal    ;     J     Peinado    ;     S     Gimeno    ;     A     Casao    ; 
    JA     Cebrian-Perez    ;     T     Muiño-Blanco    
   Department of Biochemistry and Molecular and Cell Biology, Environmental 
Sciences Insࢼ tute (IUCA), Faculty of Veterinary, University of Zaragoza, Zaragoza, 
Spain   

     The presence of receptors for progesterone (P4) on the mammal 
sperm surface, leads to speculate about a relevant role of this hor-
mone on sperm funcঞonality. However, the informaঞon about their 
specific effects on ovine spermatozoa is scarce. In this study we used 
a ram sperm washing and selecঞng- procedure, a dextran/swim- up 
method, including two different concentraঞons of progesterone in the 
upper layer, one low (100 pM, LPsw) and one high (1 μ M , HPsw). We 
compared cell recovery and sperm quality with the standard swim- up 
obtained sample (STsw, with no hormone). Both P4 concentraঞons 
resulted in a significantly higher cell recovery rate (RR: 52.3 ± 4.8 
and 53.4 ± 5.8% for LPsw and HPsw, respecঞvely) and percentage 
of capacitated sperm (CTC: 35.0 ± 6.2 and 38.0 ± 5.8 for LPsw and 
HPsw, respecঞvely) than STsw (42.5 ± 3.7 and 26.6 ± 6.7% for RR and 
CTC, respecঞvely; p < 0.05). However, the inclusion of P4 showed 
no effect on moঞlity (by CASA), membrane integrity (CFDA+/PI−) 
or phosphaঞdylserine exposure (Annexin−). Indirect immunofluores-
cence assays are currently in progress in order to determine whether 
there are changes in P4 receptor distribuঞon in the sperm subpop-
ulaঞon selected by LPsw and HPsw, compared with STsw. (Grants: 
CICYT AGL 2014- 57863- R and DGA 2015- A26 FSE)                                                                                                                  
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           P 201  |    Diagnosঞ c value of pregnancy- 
associated glycoproteins (PAG) measurement 
in blood and urine in late embryonic mortality 
diagnosis in dairy ca� le 
     M     Petrajঞ s-Gołobów    1    ;     M     Domino    1    ;     B     Pawliński    1    ;     R     Faundez    1    ; 
    N Melo       de Sousa    2    ;     JF     Beckers    2    ;     Z     Gajewski    1    
    1 Department of Large Animal Diseases with Clinic, Faculty of Veterinary 
Medicine, Warsaw University of Life Sciences, Warsaw, Poland  ;       2 Physiology 
of Reproduction, Faculty of Veterinary Medicine, University of Liège, Liège, 
Belgium   

     The objective of this study was to evaluate whether urine 
pregnancy- associated glycoprotein concentration measurement in 
pregnancy cows is an appropriate predictor of late embryonic mor-
tality (LEM). The data analyzed were derived from 40 multiparous 
dairy cows. Animals were divided into 3 groups: pregnant (n = 19), 
nonpregnant (n = 11) and late embryonic mortality (n = 10). 
Transrectal ultrasonographic examination, blood and urine samples 
were obtained on days 0 (AI day), 14, 21, 28, 35, 49, 63, 77, 91 
and 105 of gestation. Radioimmunoassay (RIA- 706) was used to 
determine cPAG (caprine PAG) concentration in blood and urine. 
The study of PAG concentrations in blood and urine showed the 
detectable concentration of these proteins (>0.2 ng/ml) in the 
group of pregnant (P), non- pregnant cows (NP) and cows with 
LEM. The PAG concentrations in urine demonstrated poor posi-
tive correlation with the time of pregnancy duration. The study 
of urine showed an elevated content of these proteins in group 
C and LEM after abortion (>1.5 ng/ml), and lower levels during 
pregnancy (<1 ng/ml). In the context of late embryonic mortality 
diagnosis, PAG urine test proved to be equally sensitive method 
as ultrasound.      

       P 202  |    Local and systemic acঞ ons of 
prostaglandin F 2α  (PGF) on genes expression 
related to steroidogenesis and angiogenesis in 
the bovine corpus luteum (CL): cycle dependent 
manner 
     K     Piotrowska-Tomala    ;     A     Jonczyk    ;     K     Jankowska    ;     M     Bah    ; 
    D     Skarzynski    
   Insࢼ tute of Animal Reproducࢼ on and Food Research, Polish Academy of Science, 
Olsztyn, Poland   

     The aim of the study was to compare the systemic and local effects 
of PGF on genes expression involved in angiogenesis (FGF2, VEGF, 
FGFR1, FGFR2, FLK1 and FLT1) and steroidogenesis (StAR, 3β- HSD 
and P450scc) in CLs. Cows at day 4 (n = 24, 6/treatment) or day 10 of 
the cycle (n = 24, 6/treatment) were treated as follow; (1) intramus-
cular (i.m.) Saline injecঞon, (2) i.m. PGF injecঞon (25 mg; Dinoprost), 
(3) intraluteal Saline injecঞon or (4) intraluteal PGF injecঞon (2.5 mg). 
The cows were ovariectomized and the CL ঞssue was collected 4 h 

a[er injecঞons. The mRNA relaঞve abundance was evaluated by 
qRT- PCR. Intraluteal and i.m. PGF injecঞons up- regulated FGF2 
expression at early and mid CL (p < 0.05). Both ways of PGF treat-
ment increased FGFR2 expression (p < 0.05), while FGFR1 expres-
sion was increased only a[er intraluteal PGF injecঞon (p < 0.01). 
Intraluteal and i.m. PGF injecঞons decreased VEGF expression at both 
luteal stages (p < 0.001). Although FLT- 1 expression was increased 
by intraluteal PGF injecঞon in early CL, FLK- 1 was down- regulated 
by i.m. PGF injecঞon (p < 0.05). Both treatments of PGF, increased 
STAR expression at early CL (p < 0.05). Intraluteal PGF injecঞon 
up- regulated 3β- HSD expression at early (p < 0.05), while i.m. PGF 
applicaঞon inhibited it ’ s expression at both stages (p < 0.001). Gene 
expressions profiling reveal stage- specific response to PGF admin-
istraঞon depending on local or systemic acঞons. (Supported NSC 
2011/03/B/NZ9/01634)      

       P 203  |    A method of evaluaঞ on and selecঞ on 
of cocks for cryotolerance of their sperm with 
aim of gene pool preservaঞ on 
     N     Pleshanov    ;     O     Stanishevskaya    ;     K     Plemyashov    
   Russian Research Insࢼ tute of Farm Animal Geneࢼ cs and Breeding, St. Petersburg, 
Russia   

     Conservaঞon of geneঞc resources acts as a tool of preservaঞon of 
geneঞc diversity. However, even in chickens, sperm cryopreservaঞon 
is not yet widely used in conservaঞon programs because its success 
is highly depended on the ferঞlity rates of frozen- thawed semen and 
there is a high individual within- breed variability. The development 
of new predictors of individual suitability of sperm for cryoconser-
vaঞon is required. Differences between species of domesঞc birds in 
semen freezability partly reflect the differences in cholesterol con-
tent of spermatozoa membrane. The goal of this invesঞgaঞon was to 
develop a method for cocks’ sperm evaluaঞon for cryotolerance and 
hence further use in gene pool preservaঞon programs. The study was 
carried out using Rod Island cocks (n = 16, age 40 weeks) from gene 
pool farm, raised in individual cages under 14:10 D photoperiod on 
commercial diet. Semen was collected by dorso- abdominal massage. 
Spermatozoa concentraঞon was evaluated by centrifugaঞon; choles-
terol concentraঞon was measured by enzymaঞc colorimetry assay. 
Freezing was carried in pellets with DMA. The semen pellets were 
thawed at 60°C. Ninety- seven hens were inseminated and 617 eggs 
incubated. Results showed for cryopreservaঞon one should select 
the cocks with sperm concentraঞon ≥4.0 bln/ml; acঞvity ≥80% and 
sperm cholesterol concentraঞon ≤M in each experiment (in this trial 
≤0.56 mmol/l). In case of use of this selecঞon parameter egg ferঞlity 
in selected cocks (n = 8) was 59.4% ± 6.0. The ferঞlity a[er use of 
rejected cocks (n = 8) was 36.6% ± 5.0 (p < 0.05). Thus, addiঞve cri-
terion of sperm evaluaঞon-  cholesterol content-  enables to increase 
significantly ferঞlity of eggs a[er inseminaঞon by frozen- thawed 
semen.      
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       P 204  |    Failure to conceive in deslorelin- 
induced estrous bitches with regard to removal of 
hormone implants a[ er ovulaঞ on 
     S     Ponglowhapan    ;     U     Jamikorn    ;     A     Suthamnatpong    ; 
    A     Khamanarong    ;     E     Akaraphutoporn    ;     S     Kulabsri    
   Faculty of Veterinary Science, Chulalongkorn University, Bangkok, Thailand   

     Removal of a GnRH agonist deslorelin implant either before or during 
ovulaঞon in deslorelin- induced estrous bitches is suggested because 
prolonged administraঞon of the agonist may cause luteal failure sec-
ondary to pituitary down- regulaঞon. This study aimed at invesঞgaঞng 
the effect of a 4.7 mg Deslorelin (Suprelorin ® ) on estrous inducঞon 
and the concepঞon rate a[er removing the implant 72–96 h post- 
ovulaঞon to ensure that the enঞre ovulaঞon process was completed. 
Ovulaঞon began when serum progesterone reached 5–6 ng/ml. The 
implants were inserted subcutaneously in the umbilical area in 5 intact 
anestrous beagles (1.5–3 years). In all bitches, vaginal cytology was 
abruptly changed on day 3 and estrous signs were observed on day 
5 post- implantaঞon. Ovulaঞon occurred on day 11.4 ± 0.9 post- 
implantaঞon (11–13 days) (ovulaঞon rate = 100%). Transcervical arঞ-
ficial inseminaঞons with chilled semen (>75% sperm moঞlity) using 
Scandinavian catheter were performed on the 2nd and 4th day post- 
ovulaঞon. Pregnancy was confirmed on day 35 post- AI by transab-
dominal ultrasonography and serum relaxin test (WITNESS ®  Relaxin). 
No fetuses were detected and relaxin tests were negaঞve (pregnancy 
rate = 0%). Progesterone levels remained higher than 1 ng/ml for 
approximately 57 days. Unsuccessful pregnancy outcome possibly 
related to delayed removal of the implants. Physiological changes in 
the oviduct and/or uterus associated with ঞme of implant removal 
should be further invesঞgated.      

       P 205  |    Case report: ovarian fi broma in a 
mare – hormonal consideraঞ ons 
     J     Ponthier    1    ;     A     Salciccia    1    ;     S     Parrilla-Hernandez    2    ; 
    C     Cesarini-Latorre    1    ;     S     Jolly    3    ;     S     Deleuze    1    
    1 Equine Reproducࢼ on -  Equine Clinic, Faculty of Veterinary Medicine, University 
of Liege, Liège, Belgium  ;       2 Physiology, Faculty of Veterinary Medicine, University of 
Liege, Liège, Belgium  ;       3 VetBioLab, Heusy, Belgium   

     History: A large ovary is incidentally palpated in a 13 year- old mare 
presented for colic with an alimentary obstrucঞon. Clinical inves-
ঞgaঞon: There was no uterine oedema. The le[ ovary was large 
(5.8 cm), hard and ultrasonography showed a large echogenic area 
(5 cm) with some small follicles. A corpus luteum and small follicles 
were present on the right ovary. Testosterone was below 25 pg/ml; 
estradiol below 5 pg/ml; progesterone 1.98 and 14.87 ng/ml 2 days 
later. Hormonology didn ’ t confirm the clinical suspicion of an ovar-
ian tumor. At control 6 weeks later, no changes on the le[ ovary 
were observed; the right ovary presented a corpus luteum and some 
small follicles. Steroids values were: progesterone = 8.7 ng/ml;

testosterone below 25 pg/ml; Anঞ- Mullerian Hormone (AMH) =
2.21 ng/ml. Treatment: Unilateral ovariectomy (le[ ovary) was 
performed by laparoscopy on the standing sedated mare. The sur-
gery and postoperaঞve period were uneven�ul. Histopathology: A 
well- circumscribed neoplasm, parঞally encapsulated is idenঞfied. 
The ovarian stroma is collagenous. Small hemorrhages and cysঞc 
areas containing basophilic material are observed. The tumor cells 
have thin cytoplasm with elongated, regular, hyperchromaঞc nuclei 
and inconspicuous nucleoli. Mitoঞc figures are rare (<1/10 fields). 
Diagnosis: Benign Ovarian Fibroma Discussion: The aim was to 
describe equine ovarian fibroma. In contrast with Granulosa Theca 
Cells Tumors (TGCT) who are secreঞng steroids, inhibin and AMH 
in the mare and the woman, human ovarian fibroma don ’ t produce 
AMH. This case also suggests that equine ovarian fibroma are 
endocrinally inacঞve, thus preserving cyclicity.      

       P 206  |    Aquaporins 3 and 7 as cryotolerance 
markers in boar semen 
     N     Prieto-Marঠ nez    1    ;     E     Mateo    1    ;     A     Puig-Timonet    1    ; 
    J     Rodríguez-Gil    2    ;     S     Bonet    1    ;     R     Morató    1    ;     M     Yeste    1    
    1 University of Girona, Girona, Spain  ;       2 Autonomous University of Barcelona, 
Bellaterra, Spain   

     Although recent studies have reported that aquaporins 3 and 7 (AQP3 
and AQP7) are present in boar sperm, their putaঞve relaঞonship with 
the sperm ability to withstand freeze- thawing procedures remains 
untested. In the present study, we aimed at determining whether 
the relaঞve amounts of AQP3 and AQP7 assessed in refrigerated 
boar sperm are related to their cryotolerance. With this purpose, 17 
ejaculates were used in the current study. The sperm moঞlity and 
membrane integrity were evaluated through a computer assisted 
sperm analysis system (CASA) and a sperm viability kit (SYBR14/PI) 
for fluorescence microscopy. Proporঞons of total moঞle sperm and 
viable sperm in all fresh semen samples were higher than 85%. The 
ejaculates were split into two aliquots. One was used to determine the 
relaঞve amounts of AQP3 and AQP7 in refrigerated semen through 
immubloমng, whereas the other was cryopreserved following the 
Westendorf method (0.5 ml straws). At 30 and 240 post- thawing, 
sperm moঞlity and viability were evaluated as aforemenঞoned. A[er 
checking the normality and homogeneity of variances, Pearson and 
Spearman correlaঞons were calculated between the relaঞve AQP- 
levels and sperm moঞlity and viability. While the relaঞve amounts 
of AQP3 in refrigerated semen were found to be significantly corre-
lated with sperm viability evaluated at 30 and 240 min post- thawing, 
those of AQP7 were only found to be significantly correlated with 
sperm viability determined at 240 min post- thawing. We can conclude 
that AQP3 and AQP7 appear to be related with the boar sperm resil-
ience to withstand cryopreservaঞon and that their relaঞve amounts 
in refrigerated semen may predict the sperm cryotolerance before 
undertaking freeze- thawing procedures.      
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       P 207  |    Plasma corঞ sol concentraঞ ons in 
Holstein Friesian and Belgian Blue newborn 
calves born by diff erent types of delivery 
     M     Probo    1    ;     T     Peric    2,3    ;     M     Monঞ llo    2    ;     G     Opsomer    4    ;     L     Fiems    5    ; 
    MC     Veronesi    1    
    1 Department of Veterinary Medicine, University of Milan, Milan, Italy  ;       2 University 
of Udine, Udine, Italy  ;       3 University of Nova Gorica, Nova Gorica, Slovenia  ;       4 Faculty 
of Veterinary Medicine, Gent University, Gent, Belgium  ;       5 Insࢼ tute for Agricultural 
and Fisheries Research, Melle, Belgium   

     Corঞsol (C) is a major sঞmulus for fetal and neonatal lung maturaঞon 
and for surfactant producঞon. Neonatal calves born by caesarean sec-
ঞon (CS), parঞcularly the double- muscled Belgian Blue (BB), are more 
proned to develop the respiratory distress syndrome (Cambier et al. 
2002 Vet Res 33, 283–290; Danlois et al. 2003 Vet J 165, 65–72). 
The aim of this study was to invesঞgate C plasma levels in 15 Holstein 
Friesian (HF) newborn calves born by spontaneous vaginal delivery 
(VD) and in 25 BB newborn calves born by elecঞve CS. Blood sam-
ples were taken at 10, 20, 30 min and at 6, 24 h a[er birth and at 7 
and 14 days of age. Plasma C concentraঞons were analyzed by RIA. 
Staঞsঞcal analysis evidenced an influence of both ঞme (p < 0.05) and 
group (p < 0.0001) on C concentraঞons. In agreement with previous 
studies, high C levels at birth were followed by a reducঞon at 6 h and 
by a further decrease on day 7 a[er birth in both groups. Corঞsol 
concentraঞons were different between BB and HF calves, with sig-
nificantly higher levels in HF calves. These findings are in agreement 
with studies in newborn babies, while previous studies on calves men-
ঞoned no differences in C levels between calves born without assis-
tance vs. calves born by CS. The present results suggest that both 
breed and type of delivery are associated with plasma C levels in the 
newborn calf.      

       P 208  |    Udder fi rmness as a possible indicator 
for clinical masঞ ঞ s 
     A     Rees    
   Animal Reproducࢼ on Clinic, Freie Universität Berlin, Berlin, Germany   

     Swelling and increased firmness of the udder is an important sign to 
detect clinical masঞঞs (CM) in dairy cows. However, data on objecঞve 
methods to examine udder firmness are scarce. The overall objecঞve 
of this study was to evaluate if udder firmness can be used as a cow- 
side indicator for masঞঞs. A dynamometer was used to objecঞvely 
determine udder firmness in 45 cows with CM and 95 healthy cows. 
Udder firmness of both hind quarters was measured daily from the day 
of masঞঞs diagnosis ঞll day 7 and again on day 14. Udder firmness 
before milking was similar in quarters without and with CM. A[er milk-
ing, quarters with CM were firmer than healthy quarters. An increase 
of firmness of a quarter with masঞঞs did not affect firmness of the 
healthy neighbor quarter nor did firmness of all healthy quarters differ. 
To reduce data clustering, we used one firmness value per cow i.e., 
Δ firmness (difference in udder firmness between both hind quarters 

a[er milking) for all further calculaঞons. In all cases, CM affected Δ 
firmness. The threshold for detecঞon of CM using Δ firmness was 
0.282 kg (area under the curve: 0.722, sensiঞvity: 64.29%, specific-
ity: 89.74%) and 0.425 kg (area under the curve: 0.817, sensiঞvity: 
62.50%, specificity: 96.67%) in 1st parity and older cows, respecঞvely. 
Cows with CM had a higher Δ firmness compared to cows without 
CM throughout the 14 days a[er the masঞঞs diagnoses. Depending 
on systemically signs of sickness, masঞঞc cows were divided into 
cows mild to moderate (n = 21) or severe masঞঞs (n = 24). Cows with 
severe masঞঞs suffered from a firmer udder on all measuring days. In 
conclusion, udder firmness can be a useful indicator for CM.      

       P 209  |    Expression of mRNA and protein 
of coacঞ vator (PCAF) and corepressor 
(NCOR1) of progesterone receptor (PGR) and 
acetyltransferase and deacetylase acঞ vity in the 
reproducঞ ve tract in cows 
     R     Rekawiecki    ;     MK     Kowalik    ;     J     Kotwica    
   Insࢼ tute of Animal Reproducࢼ on and Food Research, Polish Academy of Sciences, 
Olsztyn, Poland   

     The final step in progesterone receptor (PGR) acঞvaঞon is recruitment 
of coacঞvators and corepressors, which modulate receptor acঞon. 
Coacঞvators have an intrinsic histone acetyltransferase (HAT) acঞvity 
and can induce euchromaঞn formaঞon and facilitate the gene tran-
scripঞon. In contrast, corepressors have an acঞvity of histone dea-
cetylase (HDAC) which increases chromaঞn condensaঞon and inhibits 
gene transcripঞon. Changes in the expression of mRNA and protein of 
coregulators may affect the PGR funcঞon and thus regulate the effect 
of progesterone (P4) on the reproducঞve tract. Luteal and endome-
trial ঞssue from days 1–5, 6–10, 11–16, and 17–20 of the estrous 
cycle were collected in the local slaughterhouse. The mRNA expres-
sion of PCAF and NCOR1 genes was determined by means of Real 
Time PCR, while the protein levels by western blot analysis. Acঞvity of 
HAT and HDAC were determined by the commercial kits. Correlated 
(p < 0.05) expression of mRNA and protein for PCAF and NCOR1 
were found to be highest in CL on days 6–16, while in the uterus on 
days 1–10 of the estrous cycle. Acঞvity of HAT and HDAC in CL were 
lowest (p < 0.05) on days 1–5 compared to the other days analyzed. 
No significant changes in the acঞvity of these enzymes were found 
in the uterus. It can be assumed that, P4 influences the reproducঞve 
tract funcঞon via the regulaঞon of mRNA and protein coregulators of 
PGR expression. (Supported by Grant: 2015/17/B/NZ4/02440)      

       P 210  |    Producঞ ve and reproducঞ ve 
parameters of Nili- Ravi buff alos receiving rbST 
     A     Riaz    1    ;     S     Naz    1    ;     O     Waqas    1    ;     A     Hussain    2    ;     M     Kaleem    2    
    1 University of Veterinary and Animal Sciences, Lahore, Pakistan  ;       2 Elanco Animal 
Health, Lahore, Pakistan   
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     Farmers concerns for negaঞve impact of recombinant bovine soma-
totropin (rbST) on reproducঞve performance of postpartum Nili- Ravi 
buffaloes were invesঞgated. Fi[y lactaঞng buffaloes, 57–70 days 
postpartum, were randomized into two groups (500 mg rbST or pla-
cebo; n = 25). The injecঞons were repeated at 14 day intervals for a 
period of 140 days. Producঞve performance in terms of milk weight 
and milk analysis were recorded. A[er estrus expression, the respec-
ঞve animals were monitored for antral follicular count at day 3, 5, 7 
and 9 post- estrus. Serum profile of estradiol and progesterone were 
also monitored at the same days of scanning. The rbST treatment 
resulted in a 25.93% increase (p < 0.001) in milk producঞon with no 
change in milk protein (3.96 ± 0.01vs 3.96 ± 0.02) or fat percentage 
(6.94 ± 0.09 vs. 6.98 ± 0.01). The treatment improved the insulin like 
growth factor 1 (IGF- 1) concentraঞon in blood serum (77.4 ± 3.7 vs. 
56.6 ± 1.8 ng/ml; p < 0.001) at 10 days a[er treatment. The increase 
in ovarian follicular populaঞon (10.65 ± 0.71 vs. 8.23 ± 0.61; p < 0.05) 
was also recorded due to increased small size (3 > 5 mm) follicle 
count. For estrus expression pa�ern, no difference was observed. 
Treatment group has higher progesterone concentraঞons (ng/ml) at 
day 5 (2.9 ± 0.9 vs. 1.9 ± 0.2) and day 9 (5.4 ± 0.14 vs. 4.9 ± 0.15) of 
the estrus cycle (p < 0.05). Estrogen concentraঞons (pg/ml) at day 3 
post estrus (5.3 ± 0.4 vs. 4.1 ± 0.4) were significantly higher (p < 0.05) 
compared to other days. Effect of treatment on concepঞon rate was 
calculated by pregnancy confirmaঞon a[er arঞficial inseminaঞon and 
there was no difference between these two groups (76% rbST vs. 70% 
control). Therefore, we conclude that rbST treatment has no negaঞve 
effect on reproducঞve performance in Nili- Ravi Buffaloes.      

       P 211  |    Determinaঞ on of superovulatory 
response by B- mode ultrasonography in sheep 
     IF     Ribeiro    ;     MGK     Rodriguez    ;     GS     Maciel    ;     GR     Campos    ; 
    WRR     Vicente    ;     MEF     Oliveira    
   São Paulo State University (UNESP), Jaboࢼ cabal, Brazil   

     This study aims to verify the accuracy in determining the superovula-
tory response by B- mode ultrasonography (US) in sheep. Santa Inês 
ewes (n = 24) were subjected to synchronizaঞon of estrus by using, 
on Day 0, an intravaginal progesterone device (CIDR ® ) that remained 
unঞl Day 8, when 37.5 μg of D- cloprostenol (i.m.) was administered. 
The superovulaঞon treatment started 48 h before the CIDR removal, 
while ewes received different total doses of exogenous porcine FSH 
(200, 133 or 100 mg of pFSH). Total doses were administered in eight 
applicaঞons at 12 h intervals. On Day 6 the ewes also received i.m. 
injecঞon of 300 IU of eCG. On the embryo collecঞon day (Day 15), 
B- mode US and laparoscopy were conducted to quanঞfy corpora lutea 
(CL) and anovulatory follicles (diameter ≥5 mm). The Pearson correla-
ঞon test was performed using SAS (p < 0.05). The mean (±SEM) num-
ber of CL and anovulatory follicles by B- mode US were 15.91 ± 1.23 
and 0.46 ± 0.17, whereas by laparoscopy were 12.50 ± 1.16 and 
1.54 ± 0.26, respecঞvely. The correlaঞon coefficient between the 
techniques for determining the number of CL was 0.49 (p = 0.01) and 

for anovulatory follicles was 0.33 (p = 0.12). In summary, the deter-
minaঞon of the number of CL by B- mode US was efficient; how-
ever, the quanঞficaঞon of anovulatory follicles was divergent from 
that evaluated by laparoscopy, possibly because of the impossibil-
ity of measuring the diameter of the structures by laparoscopy and 
thus overesঞmaঞon of this variable. (Financial support: FAPESP no 
2015/13350- 5, EMBRAPA no 02.13.06.026.00.00 and PROPE no 
TC1288/2015)      

       P 212  |    The eff ects of administraঞ on of 
melatonin in uterine torsion 
     A     Risvanli    1    ;     N     Saat    2    ;     H     Dogan    1    ;     E     Sahna    1    
    1 Veterinary Faculty, Firat University, Elaazig, Turkey  ;       2 Faculty of Veterinary 
Medicine, Balikesir University, Balikesir, Turkey   

     In this study, the effects of melatonin administraঞon on spontaneous 
myometrial contracঞons in pregnant rats with induced uterine tor-
sion were invesঞgated. Uterine torsion was induced experimentally 
in thirty- five rats pregnant 18–19 days. The animals were randomly 
split into five groups (n = 7 rats per group). The rats in group 1 under-
went anesthesia alone. In the rats in group 2, 360 degrees of uterine 
torsion was induced and corrected 6 h later. In the rats in group 3, 
360 degrees of uterine torsion was induced and corrected 6 h later, 
and melatonin (10 mg/kg IP) was administered at the same ঞme. In 
the rats in group 4, 360 degrees of torsion was induced, melatonin 
(10 mg/kg IP) was administered, and the torsion was corrected 6 h 
later. In group 5, on days 15–16 of pregnancy the rats were given 
melatonin (10 mg/kg/day IP), and on days 18–19 of the same preg-
nancies, 360 degrees of uterine torsion was induced and corrected 
6 h later. All animals underwent ovariohysterectomy the first day 
a[er giving birth and samples were taken from the uterine horns. The 
amplitude, frequency, and area under the contracঞle curve of sponta-
neous uterine contracঞons were determined in all groups. As a result 
of the organ bath experiments, more myometrial contracঞons were 
found in the animals that were administered melatonin together with 
detorsion (group 3) than in the other groups (except for the control 
group). (This study was supported by the Scienঞfic and Technological 
Research Council of Turkey, TUBITAK -  115O381)      

       P 213  |    Using fl ipped classroom to teach clinical 
animal reproducঞ on 
     S     Romagnoli    1    ;     A     Serbaঞ     1    ;     A     Loম      2    ;     J     Coryell    3    ;     E     Taylor    4    ; 
    E     Felisaম      1    
    1 University of Padova, Legnaro, Italy  ;       2 University of Genova, Genova, Italy  ;       3 Texas 
State University, Ausࢼ n, TX, USA  ;       4 Pennsylvania State University, Harrisburg, PA, 
USA   

     The classical way of teaching in veterinary medicine follows a teacher- 
centered approach = the teacher speaks and students listen and take 
notes. Disadvantages: significant points may be missed, level of 
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a�enঞon fluctuates and students are generally unable to retain all 
the material presented. Flip Classroom approach = student- centered 
pedagogical model in which lecture and homework are reversed. 
Advantages: focus of instrucঞon shi[ed from the teacher to the 
student, with the la�er developing greater autonomy, engaging in 
independent problem solving and focusing on pracঞces that enable 
lifelong learning (Roach, Int Rev Economics Educ 17:78–84, 2014; 
Davies et al., Educ Tech Research Dev 61:563–580). The Flipped 
Classroom was used during the 2015–2016 academic year for senior 
year vet students taking the class of Small Animal Reproducঞon at the 
University of Padova. Students received the enঞre set of lectures at 
the beginning of the course. In class they were presented with clinical 
cases on which they worked in groups of four. In- class use of text-
books, class notes, internet and mobile phone was allowed. Level of 
parঞcipaঞon by students was evaluated and counted towards the final 
grade. Findings reveal: (a) excellent a�endance and acঞve parঞcipa-
ঞon by students; (b) clinical skills improved (based on comparison to 
prior year students), and (c) student saঞsfacঞon in general was higher 
than previous years. The Flipped Classroom can be an effecঞve teach-
ing method in Veterinary Medicine.      

       P 214  |    Miasthenia gravis in the ki� en -  a rare 
congenital disease 
     A     Ruszczak    ;     I     Kaszak    ;     K     Kacprzak    ;     S     Kanafa    ;     P     Jurka    
   Warsaw University of Life Sciences, Warsaw, Poland   

     Myasthenia gravis (MG) is a rare occurrence in cats. MG is an immune- 
mediated disorder in which anঞbodies are directed against postsynap-
ঞc nicoঞnic acetylcholine (ACh) receptors of skeletal muscle, resulঞng 
in impaired neuromuscular transmission. The immunoprecipitaঞon 
radioimmunoassay is used to demonstrate the existence of serum 
autoanঞbodies against muscle ACh receptors. The assay is both sensi-
ঞve and specific and false posiঞve results are rare. Clinical signs in kit-
tens are o[en atypical, connected with weak muscles. A 5- months- old 
cat was presented with recurrent symptoms of respiratory infecঞon, 
the first clinical signs reported by the owner at 12 weeks of ki�en ’ s life 
(cat flu, bronchiঞs). Standard treatment was ineffecঞve. The paঞent 
became progressively lethargic and has been regurgitaঞng all food and 
water soon a[er the ingesঞon. A clinical examinaঞon showed tachyp-
nea (100 breaths/min) with a normal heart rate, and fever (40°C). On 
X- rays, megaesophagus and aspiraঞon pneumonia (possibly second-
ary to megaesophagus) were found. The ACh receptor anঞbody test 
was posiঞve (cell line TE671 > 600; posiঞve at >450). A complete 
blood cell count revealed erythropenia and neutrophilia. The cat was 
treated with a combinaঞon of pyridosঞgmine and prednisolone. A[er 
8 months due to repeated aspiraঞon pneumonia and poor prognosis, 
the cat was euthanized. It has been reported a greater incidence of MG 
in Abyssinian and Somali cats, and generalized weakness is the most 
common clinical sign. Spontaneous immune remissions are not charac-
terisঞc for MG in cats compared to dogs, which originates a high rate of 
euthanasia in cats, because the effecঞve treatment is rarely achieved.      

       P 215  |    Clinical examinaঞ on of Japanese quail 
 Coturnix japonica  eggs with a use of 128- row 
computed tomography 
     F     Rzepiński    1    ;     M     Ludwiniak    1    ;     BJ     Bartyzel    1    ;     S     Paśko    2    ; 
    E     Czerniawska-Piątkowska    3    ;     L     Bakoń    4    ;     B     Grzegrzółka    1    
    1 Warsaw University of Life Sciences, Warsaw, Poland  ;       2 Warsaw University of 
Technology, Warsaw, Poland  ;       3 West Pomeranian University of Technology, Szczecin, 
Poland  ;       4 Medical University of Warsaw, Warsaw, Poland   

     Medical imaging is a rapidly developing field in biological sciences. 
Computed tomography (CT) scanners can now be found in numerous 
veterinary clinics, making clinical examinaঞon more efficient. They 
allow to determine precisely the phase of forming egg structures, 
as well as to manage interdisciplinary research in poultry reproduc-
ঞon. With the use of CT and three- dimensional reconstrucঞon, the 
topography of the egg has been determined in examined birds and 
the linear measurements of the eggs have been done. An access to 
the modern medical imaging techniques enables rapid esঞmaঞon of 
normal and pathological egg structure, as well as its locaঞon. Nine 
quails have been examined; one of the birds had an egg located in 
the uterus. Obtained measurements were 18.06 mm in length and 
17.27 mm in width. It has been observed that the eggshell was 
irregularly calcificated in that the eggshell thickness varied from 
0.97 to 2.13 mm. The applicaঞon of this technique in poultry large 
scale farming could be economically profitable. Determining the pre-
cise locaঞon of the egg and its structure may lead to more relevant 
diagnosis and treatment. Early detecঞon of any pathological change 
would prevent its spreading among other individuals, thus improving 
flock ’ s producঞvity.      

       P 216  |    Eff ect of parity on serum nonesterifi ed 
fa� y acid, HDL- cholesterol and apolipoprotein 
A- I levels and paraoxonase- 1 acঞ vity in Holstein 
cows during the transiঞ on period 
     M     Samardžija    1    ;     D     Đuričić    2    ;     I     Folnožić    1    ;     S     Vince    1    ; 
    Z     Flegar-Meštrić    3    ;     H     Valpoঞ ć    1    ;     R     Turk    1    
    1 Faculty of Veterinary Medicine, University of Zagreb, Zagreb, Croaࢼ a  ;       2 Veterinary 
Pracࢼ ce Đurđevac, Đurđevac, Croaࢼ a  ;       3 Merkur University Hospital, Zagreb, Croaࢼ a   

     The transiঞon from the non- lactaঞng to lactaঞng stage causes nutri-
ঞonal and metabolic stress in dairy cows. Parity is an important factor 
that could influence the ability of cows to cope with demanding energy 
and metabolic condiঞons during the transiঞon period. The aim of this 
study was to assess the effect of parity on lipid metabolism, apolipo-
protein A- I (ApoA- I) and paraoxonase- 1 (PON1) acঞvity in transiঞon 
dairy cows. The study included 24 dairy cows assigned to two groups 
according to the number of lactaঞons: primiparous (n = 12) and mul-
ঞparous cows (n = 12). Blood samples were collected on days −30, 
−10, −2, 0, 5, 12, 19, 26 and 60, relaঞve to calving. Serum nonesteri-
fied fa�y acid (NEFA) concentraঞon was measured using the Randox 
NEFA kit on the biochemical analyzer SABA 18 (AMS, Rome, Italy), 
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while high- density lipoprotein- cholesterol (HDL- C) concentraঞon was 
assayed by the method based on selecঞve inhibiঞon of non- HDL frac-
ঞons by means of polyanions on Beckman Coulter AU 680 (Beckman 
Coulter Biomedical Ltd., Ireland). ApoA- I was assayed by the bovine 
ELISA kit (NovaTeinBio, USA). PON1 acঞvity was measured by the 
spectrophotometric assay with paraoxon as a substrate on Beckman 
Coulter AU 680. Staঞsঞcal analysis was performed using the SAS 
9.3 So[ware. There were no significant differences in NEFA, HDL- C, 
ApoA- I and PON1 between primiparous and mulঞparous cows during 
the transiঞon period (p > 0.05). Nevertheless, in all cows, PON1 and 
HDL- C were significantly lower (p < 0.05) at parturiঞon, while NEFA 
was significantly elevated at calving (p < 0.05). Results indicated that 
lipid metabolism, ApoA- I and PON1 acঞvity were not influenced by 
parity. However, NEFA, HDL- C and PON1 were greatly influence by 
the transiঞon period.      

       P 217  |    Scriptaid is a novel agent that can be 
used for the epigeneঞ c transformaঞ on of in 
vitro maturing pig oocytes providing the source 
of recipient cytoplasm for somaঞ c cell nuclear 
transfer (SCNT) 
     M.     Samiec    ;     M.     Skrzyszowska    ;     E.     Wojtylak-Jurkiewicz    ; 
    E.     Mielczarek    
   Department of Biotechnology of Animal Reproducࢼ on, Naࢼ onal Research Insࢼ tute 
of Animal Producࢼ on, Balice n. Kraków, Poland   

     This study was undertaken to examine whether the epigenomic 
modulaঞon of in vitro maturing oocytes that was triggered via new- 
generaঞon HDAC inhibitor (scriptaid; SCPT) affects their capability 
to acquire the meioঞc maturity and to support the ex vivo develop-
ment of porcine cloned embryos reconstructed with fetal fibroblast 
(FF) cell nuclei. Nuclear recipient oocytes had been matured for 20 
to 21 h in TCM 199 supplemented with 1 m M  db- cAMP, 5 mIU/ml 
pFSH, 0.1 IU/ml hMG, 10% FBS, 10% pFF, 10 ng/ml rhEGF, 5 ng/ml 
rh- bFGF and 0.6 m M  L- Cys. Subsequently, they were cultured for a 
further 23 to 24 h in db- cAMP-  and pFSH+hMG- depleted medium 
enriched with 350 nM SCPT. Sequenঞal IVM in the SCPT- deprived 
and SCPT- enriched medium contributed to reaching the MII stage by 
155/164 (94.5%) oocytes as compared to 134/162 (82.7%) oocytes 
in the SCPT- untreated group. The frequencies of dividing embryos 
(125/143; 87.4%), morulae (96/143; 67.1%) and blastocysts (51/143; 
35.7%) that developed from SCNT- derived oocytes exposed to SCPT 
during IVM were found to be significantly higher than in the SCPT- 
untreated group (85/124; 68.5%, 53/124; 42.7% and 27/124; 21.8%, 
respecঞvely). Summing up, increased competences of cloned pig 
embryos to complete their development to the morula/blastocyst 
stages suggest the improved epigeneঞc reprogrammability of FF- 
inherited genomic DNA in an epigenomically- matured host ooplasm 
that has undergone exposure to SCPT. (The work was supported by 
The Naঞonal Centre for Research and Development (grant number 
INNOMED/I/17/NCBR/2014).)      

       P 218  |    Eff ect of donkey sperm selecঞ on before 
semen cooling on moঞ le sperm parameters a[ er 
24 and 48 h of cold- storage 
     BP     Sánchez    ;     I     Orঞ z    ;     M     Díaz    ;     V     Lara    ;     AR     López    ; 
    C González       de Cara    ;     R     Aguilera    ;     C     Consuegra    ;     J     Dorado    ; 
    M     Hidalgo    
   Department of Animal Medicine and Surgery, University of Córdoba, Córdoba, Spain   

     The aim of this study was to assess the effect of sperm selecঞon by 
colloid single- layer centrifugaঞon in comparison to sperm washing 
and no centrifugaঞon prior cooling, on donkey sperm parameters 
a[er 24 and 48 h of cold- storage. Eleven ejaculates from three dif-
ferent Andalusian donkeys were collected by arঞficial vagina. A[er 
collecঞon, semen were divided into three aliquots and submi�ed to 
three different treatments; centrifuged control samples (UC), sperm 
washing at 400 g/7 min (SW) and colloid single layer centrifugaঞon 
(300 g/20 min) using Androcoll- E (SLC). A[er that, semen samples 
were diluted in INRA96, slowly cooled to 5°C and stored for up to 
48 h. Total (TM, %) and progressive sperm moঞlity (PM, %) were 
assessed by CASA a[er 24 and 48 h of cold- storage. The results were 
expressed as mean ± standard error. Different le�ers indicate sig-
nificant differences (p < 0.05). At 24 h of cold- storage, SLC showed 
the highest values followed by SW and UC for TM (49.99 ± 7.39 a  
vs. 40.26 ± 4.55 b  vs. 29.47 ± 5.06 c ) and PM (45.38 ± 7.95 a  vs. 
34.79 ± 4.76 b  vs. 25.00 ± 4.91 c ), respecঞvely. Addiঞonally, a[er 48 h 
of cold- storage SLC also showed the best results in comparison to SW 
and UC for TM (47.13 ± 5.75 a  vs. 25.12 ± 3.04 b  vs. 18.52 ± 3.60 b ) and 
PM (41.91 ± 5.66 a  vs. 19.32 ± 3.04 b  vs. 13.44 ± 3.13 b ), respecঞvely. 
In conclusion, sperm selecঞon using SLC before cooling improved 
donkey sperm moঞlity a[er 24 and 48 h of cold storage when com-
pared to sperm washing and uncentrifuged control samples.      

       P 219  |    In vitro survival of bovine embryos 
cultured singly or in groups a[ er vitrifi caঞ on and 
warming 
     B     Sánchez-Montero    ;     S     Carrocera    ;     D     Marঠ n    ;     M     Muñoz    ; 
    E     Gómez    
   Regional Service of Agrifood Research and Development (SERIDA), Gijón, Spain   

     In ca�le, group embryo culture normally improves in vitro develop-
ment. However, single embryo culture is useful for modelling human 
embryo culture, tracebility and sanitary purposes. It is unknown 
whether benefits of group persist in culture beyond vitrificaঞon. We 
retrospecঞvely analyzed in vitro survival of 2,974 Day- 7 and Day- 8 
expanded blastocysts (EXB) vitrified in DMSO + ethylene- glycol in 
fibreplugs. Embryos were produced in vitro from slaughterhouse 
ovaries in the course of 9 experiments, concerning 32 experimental 
groups and controls. Post- warming culture was performed in droplets 
of 25 μl mSOFaaci + 6 g/l BSA + 10% FCS under mineral oil. Droplets 
(N = 402) containing 1, 2–3, 4–5, 6–7, 8–9 and >10 embryos were cul-
tured for 48 h under 5% CO 2  + 5% O 2  and 37.8°C. Data were analyzed 
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by GLM and REGWQ test (p < 0.01). Re- expansion rates a[er 24 h 
were reduced in embryos cultured singly (71.6 ± 6.3) vs. embryos cul-
tured in groups (N = 2–3: 80.1 ± 3.9 to N > 10: 86.1 ± 3.2). Hatching 
rates were also lower in embryos cultured singly vs. group culture at 
24 h (N = 1: 3.1 ± 5.5 vs. N = 8–9: 18.7 ± 3.6 to N = 2–3: 26.3 ± 3.5, 
respecঞvely) and 48 h (N = 1: 21.8 ± 6.9 vs. N > 10: 45 ± 3.5 to 
N = 6–7: 57.6 ± 4.3). Single culture reduces in vitro survival a[er vit-
rificaঞon and warming. However, survival is not affected by embryo 
density, suggesঞng that cooperaঞve effects persist a[er vitrificaঞon/
warming. (Funding: MINECO (AGL2012- 37772) and FEDER; COST 
Acঞon FA1201 (Epiconcept); Principado de Asturias, Plan de Ciencia, 
Tecnología e Innovación 2013–2017 (GRUPIN 14- 114))      

       P 220  |    Eff ects of the anঞ microbial pepঞ de 
PMAP- 37 on boar sperm quality and its 
eff ecঞ veness against bacterial load 
     S     Sancho    ;     MD     Briz    ;     E     Bussalleu    ;     M     Yeste    ;     S     Bonet    
   Faculty of Sciences, University of Girona, Girona, Spain   

     The increasing resistance of bacteria to the anঞbioঞcs present in semen 
extenders formulaঞon has led to the search of alternaঞves. One of the 
most promising is the use of anঞmicrobial pepঞdes (AMP). However, 
AMP can impair boar sperm quality, so that their deleterious effects on 
sperm quality may be higher than their effecঞveness against bacteria. So, 
the aim of this study was to determine whether the porcine myeloid anঞ-
microbial pepঞde 37 (PMAP- 37) had any effect upon boar sperm quality 
and bacterial load. For this purpose, three different concentraঞons of this 
pepঞde (0.5 μM, 1 μM and 3 μM) were added to extended semen with-
out anঞbioঞcs (Abs); two controls, one without PAMP- 37 and Abs, and 
other with only Abs were used. Total (TMOT) and progressive (PMOT) 
sperm moঞlity, sperm viability, osmoঞc resistance (ORT) and bacterial 
concentraঞon were assessed before the addiঞon of PAMP- 37 or Abs 
and at 1, 3, 6, 8 and 10 days post- addiঞon. Results revealed that, despite 
a drop in the TMOT and PMOT in the treatments and controls, PMAP- 
37 was more effecঞve in keeping sperm viability than controls (p < 0.05). 
However, PMAP- 37 at 3 μM produced a significant reducঞon (p < 0.05) 
in ORT values when compared to controls and other concentraঞons. 
Finally, PMAP- 37 at 3 μM was the most efficient treatment in controlling 
bacterial load. In conclusion, these results suggest that PMAP- 37 could 
be a suitable candidate to replace Abs in semen extenders. Nevertheless, 
further studies are sঞll required to improve its effecঞveness.      

       P 221  |    Proposal to minimize the diffi  culty of 
recording aborঞ on data in sheep 
     C     Santos    1    ;     F     Esteves    1    ;     R     Cruz    1    ;     AC     Mega    1    ;     C     Nóbrega    1    ; 
    J     Mesquita    1    ;     H     Vala    1,2,3    
    1 Agrarian Superior School of Viseu, Viseu, Portugal  ;       2 Centre for the Research and 
Technology of Agro- Environmental and Biological Sciences (CITAB), University of 
Trás- os- Montes e Alto Douro, Vila Real, Portugal  ;       3 Centre for Studies in Educaࢼ on, 
and Health Technologies (CI&DETS), Polytechnic Insࢼ tute of Visneu, Viseu, Portugal   

     Background: The most frequent viral diseases which can cause 
aborঞon in sheep are Blue tongue virus, Border disease virus and 
Schmallenberg virus. The diagnosis of aborঞon, namely virus- induced 
represents a challenge to field clinicians, since clinical signs of the 
dam are discrete, non- specific and variable. On the other hand, while 
some fetuses reveal characterisঞc and visible malformaঞons, oth-
ers do not reveal any lesions. To improve the diagnosঞc procedure 
an appropriate case history is needed and fresh samples (fetus, pla-
centa and umbilical cord) should be sent to a specialized laboratory. 
Objecঞves: The authors suggest a registraঞon method of all manda-
tory data, in order to further assist the diagnosis of viral diseases 
at the laboratory, including the most frequent congenital malforma-
ঞons reported in sheep aborঞons. Methods: Aborঞon samples of 
suspected viral origin were collected and all data were recorded, 
and in worksheet tables opঞmized for this purpose. Results: The 
authors documented malformaঞons in aborঞons using macroscopic 
images, emphasizing the importance of maintaining good records of 
each case, and proposing pracঞcal and effecঞve worksheet tables 
to assist the fieldwork. Conclusions: Economic losses may be dimin-
ished if the awareness of the importance of early detecঞon of viral 
diseases causing aborঞon is raising. Clinicians in the field are sঞmu-
lated to use an appropriate method of data collecঞon to register each 
case of aborঞon, in order to contribute to a precise diagnosis and 
to plan subsequent epidemiological studies. (Funding: CECAV (UID/
CVT/00772/2013); CITAB; FCT (UID/AGR/04033/2013 e POCI- 01- 
0145- FEDER- 006958); CI&DETS, Ovislab ICT- 2013- 05- 004- 5314 
ID- 6475)      

       P 222  |    Integrin αvβ3, E- cadherin and β- catenin 
immunoexpression in the canine trophoblast in 
apposiঞ on and invasion stages 
     C     Santos    1    ;     S     Miranda    1    ;     D     Santos    2    ;     RL Neto     Pereira    3    ;     M     Pires    1    ; 
    R     Payan-Carreira    1    
    1 Animal and Veterinary Research Centre (CECAV)  ;       2 Centre for the Research 
and Technology of Agro- environmental and Biological Sciences (CITAB), 
University of Trás- os- Montes and Alto Douro, Vila Real, Portugal  ;       3 National 
Institute for Agricultural and Veterinary Research (INIAV), Vale de Santarém, 
Portugal   

     In early canine pregnancy, embryo apposes and invades the upper 
layers of the maternal endometrium. Embryo- maternal interac-
ঞons depend on the plasঞcity of the Intercellular juncঞons. This 
study intends to describe and compare by immunohistochemistry 
the expression of Integrin αvβ3, and of E- cadherin and β- catenin in 
the trophoblast during the apposiঞon and invasion stages of canine 
implantaঞon. Five samples of canine pregnant uterus for each 
apposiঞon and invading implantaঞon stages (pregnancy days 12–15 
and 17–19; day 0 = ovulaঞon; blood progesterone levels >5 ng/ml) 
were stained with the following monoclonal anঞbodies: Integrin 
αvβ3 (clone LM609; Chemicon Internaঞonal, USA), E- cadherin and 
β- catenin (Clones 4A2C7 and CAT- 5H10, respecঞvely; Invitrogen, 
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USA), at 1:100 diluঞon. Strong trophoblast posiঞve staining was 
observed in the apposiঞon phase, with reinforcement in the outer 
apical membrane. Trophoblast cells in the labyrinth cords showed 
strong posiঞvity but no membrane reinforcement. The tropho-
blast presented higher intensity scores for both E- Cadherin and 
β- catenin during the apposiঞon phase but progressively lost the 
membrane immunostaining, parঞcularly for β- catenin, when the 
trophoblast parঞcipates in the labyrinth cords. Loss of the integrin 
αvβ3 polar labeling and a reducঞon in the strength of E- cadherin 
juncঞonal complexes, as observed during the invasion phase, would 
contribute to a higher plasঞcity of the trophoblast lining and, there-
fore, may facilitate embryo migraঞon through the maternal endo-
metrium. Loss of E- cadherin membrane immunolabeling may also 
play a protecঞve role against apoptosis (Gallegos et al. 2014, Dev 
Cell, 30:3–4). (The Project UID/CVT/00772/2013 (FCT) sponsored 
this work.)      

       P 223  |    Prevalence and diagnosis of 
hydrocephalus and hydronephrosis in ki� ens 
     R     Sapierzyński    ;     J     Bonecka    ;     I     Kaszak    ;     M     Mikuła    ;     P     Bogorodzki    ; 
    P     Jurka    
   Warsaw University of Life Sciences, Warsaw, Poland   

     The occurrence of congenital malformaঞons in ki�ens is rare (about 
1–2% of the populaঞon). Breeders selecঞon have played an impor-
tant part in the evoluঞon of geneঞc diseases in cats. Simultaneous 
occurrence of congenital defects of the nervous system and urinary 
tract is extremely rare. This study aimed to evaluate a li�er of only 
two, male cats (100% li�er), aged 5 weeks from a healthy 4 year old 
mixed, breed queen. Ki�ens had clinical symptoms of poor appeঞte, 
dehydraঞon weakness, hair loss, nystagmus, and ataxia. Blood tests 
showed slight anemia and increased creaঞnine and urea levels. The 
ultrasound examinaঞon revealed hydronephrosis with an ectopic 
ureter. Previously undiagnosed and untreated urinary tract infecঞon 
led to renal failure. The CT scan of the brain showed hydrocepha-
lus. The samples of cerebrospinal fluid (CSF) macroscopically and in 
basic laboratory tests were normal. Despite treatment, the two kit-
tens died. Post- mortem examinaঞons confirmed the earlier diagno-
sis. Incompaঞbility between producঞon and absorpঞon of CSF led to 
its accumulaঞon and progress to hydrocephalus. The diagnosis can be 
facilitated by the change in the ki�en ’ s head contour and its magni-
ficaঞon. Moreover, the histopathological examinaঞon of the kidney 
showed chronic inflammaঞon of the renal parenchyma and numer-
ous necroঞc foci. Congenital malformaঞons of the urinary tract in 
young ki�ens are o[en recognized accidentally. They may result in 
progressive destrucঞon of renal parenchyma, leading to chronic renal 
failure. Especially pathogenic are malformaঞons which cause urinary 
retenঞon and predispose to renal infecঞons. Unfortunately, the con-
servaঞve treatment of this type of malformaঞons is tough and usually 
results in fatal outcome.      

       P 224  |    Adrenocorঞ cotrophic hormone, 
aldosterone y corঞ sol concentraঞ ons during 
estrous cycle in healthy Spanish Purebred mares 
     K     Satue    1    ;     JC     Gardon    2    ;     M     Marcilla    1    
    1 CEU- Cardenal Herrera University, Alfara del Patriarca -  Valencia, Spain  ;       2 Catholic 
University of Valencia “San Vicente Márࢼ r”, Valencia, Spain   

     The aim of present study was analyze the relaঞonship between ACTH, 
CORT and aldosterone (ALD) during estrous cycle of healthy Spanish 
Purebred mares. Daily blood samples from 24 cycling mares aged 
between 4 and 17 years were taken from day 3 (day −3) prior to ovula-
ঞon, unঞl day 5 of diestrous. Serum ACTH, CORT and ALD concentra-
ঞons were analyzed by compeঞঞve immunoassay. ALD concentraঞons 
decreased progressively from the day of ovulaঞon (535.3 ± 71.49 ng/
ml) unঞl day 2 of diestrous (495.2 ± 14.75 ng/ml), although subse-
quently increased to a peak on day 5 (576.1 ± 26.71 ng/ml) (p < 0.05). 
Compared with day −3 (64.79 ± 2.015 ng/ml), CORT levels increased 
in the day of ovulaঞon (87.68 ± 10.71 ng/ml), and decreased a[er 
that (p < 0.05). Mean value of ACTH was 17.68 ± 6.71 pg/ml and 
showed no variaঞons. Significant correlaঞons between ACTH and 
CORT (r = 0.33) during follicular phase and ACTH and ALD during 
luteal phase (r = 0.66) were obtained (p < 0.05). These results suggest 
an increase in the sঞmulaঞon of ACTH secreঞon and in the synthe-
sis of CORT at the ঞme of ovulaঞon. However, the close relaঞon-
ship between ACTH and ALD might suggest a greater parঞcipaঞon of 
this mineralocorঞcoid in the development of the corpus luteum and 
synthesis of P4 during diestrus, despite the involvement of the renin- 
angiotensin system in the synthesis ALD.      

       P 225  |    Eff ect of number of PGF 2α  doses in 5- d 
CO- Synch progesterone- based synchronizaঞ on 
protocol on fi xed- ঞ me arঞ fi cial inseminaঞ on 
pregnancy rate in Holstein heifers in Cukurova 
Region in Turkey 
     E     Say    1    ;     S     Çoban    1    ;     Y     Nak    2    ;     D     Nak    2    ;     U     Kara    1    ;     N     Keser    1    ; 
    H     Mutlu    1    
    1 Eastern Mediterranean Agricultural Research Insࢼ tute, Adana, Turkey  ;  
     2 Department of Obstetrics and Gynecology, Faculty of Veterinary Medicine, Uludag 
University, Bursa, Turkey   

     The objecঞve of the study was to determine the effect of 3 different 
PGF 2α  treatments in a 5- day CO- Synch progesterone- based synchro-
nizaঞon protocol on AI pregnancy rates in Holstein heifers in Cukurova 
region, Turkey. We hypothesized that two doses of PGF 2α  (PGF) 
administered concurrently or 6 h apart would result in greater AI preg-
nancy compared to single dose of PGF on Day 5 at CIDR (Controlled 
internal drug release) removal. Heifers were randomly assigned to one 
of these groups: 1 PGF -  received 25 mg IM of Dinoprost at CIDR 
removal; 2 CoPGF -  received 50 mg IM of Dinoprost at CIDR removal, 
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and 2 PGF -  received 25 mg IM of Dinoprost at CIDR removal and 
an addiঞonal 25 mg IM of Dinoprost 6 h later. All heifers received a 
CIDR (1.38 g of progesterone) and 10 μg IM of Buserelin on Day 0. 
The CIDRs were removed on Day 5, and each heifer was given PGF 
based on the assigned treatments. On day 7, each heifer was given 
Buserelin (10 μg IM) and arঞficially inseminated at 56 h a[er CIDR 
removal. Heifers were examined for pregnancy status 45 days a[er 
AI. No significant differences were found in pregnancy rates a[er 
AI in heifers treated with 2PGF at 6 h apart compared to heifers 
treated with 2Co- PGF [45% (9/20); p > 0.05] or 1 PGF [55% (11/20); 
p > 0.05]. No difference was observed between 2Co- PGF and 1 PGF 
groups (p > 0.05). In conclusion, pregnancy rates obtained a[er the 
protocol of 2PGF at 6 h apart on Day 5 at CDIR removal in a 5- Day 
CO- Synch + CIDR were similar but not greater than the single dose 
protocol of PGF.      

       P 226  |    Desquamaঞ on of germ cells in the 
seminiferous epithelium during tesঞ cular 
regression due to exposure to short photoperiod 
in the Syrian hamster ( Mesocricetus auratus ) 
     V     Seco-Rovira    ;     S     Peral-Aguilar    ;     E     Beltrán-Frutos    ; 
    J     Marঠ nez-Hernández    ;     C     Ferrer    ;     LM     Pastor    
   Department of Cell Biology and Histology, School of Medicine, Biomedical Research 
Insࢼ tute of Murcia (IMIB- Arrixaca), Regional Campus of Internaࢼ onal Excellence, 
Campus Mare Nostrum, University of Murcia, Murcia, Spain   

     Tesঞcular regression due to exposure to a short photoperiod in the 
Syrian hamster ( Mesocricetus auratus ) causes both a loss of tesঞcu-
lar volume and a shortening of the seminiferous tubule. This is due 
to the massive loss of germ cells resulঞng from both a decrease in 
cell proliferaঞon and an increase in apoptosis. In other seasonally 
breeding species, it has been observed that cell loss is mainly due to 
the loss of round spermaঞds through desquamaঞon. The aim of this 
study was to determine the possible role that the desquamaঞon of 
germ cells may play during tesঞcular regression due to short photo-
period in the Syrian hamster. For this, 20 hamsters were used (15 
treated with a photoperiod of 8:16 L- D for 12 weeks and 5 controls). 
Testes were fixed in methacarn, embedded in paraffin and stained 
with hematoxylin- eosin. Three tesঞcular regression groups were 
established (Mild Regression (MR), Strong Regression (SR) and Total 
Regression (TR)). For each animal, four random tesঞcular secঞons 
were studied and a total of 80 tubular secঞons were analyzed. In 
each tubular secঞon, the number of desquamated germ cells in the 
lumen was counted. The results pointed to a significant (p < 0.05) 
increase in the percentage of tubular secঞons undergoing desqua-
maঞon in the TR group compared with the other groups. In conclu-
sion, this iniঞal study shows that germ cell desquamaঞon occurs 
at the end of the tesঞcular regression process and is probably an 
addiঞonal factor in the maintenance of epithelium depleঞon when 
it is already fully regressed. (Funded 19892/GERM/15; Fundación 
Seneca; CARM)      

       P 227  |    Invesঞ gaঞ on of nuclear factor erythroid 
2- related factor 2 (NRF2) target genes in the 
ovine endometrium during early pregnancy 
     G     Sen    1    ;     C     Ozel    1    ;     M     Kose    2    ;     M     Atli    2    ;     M     Kaya    2    ;     M     Kirbas    3    ; 
    Z     Kiyma    4    ;     A     Guzeloglu    1    
    1 Selcuk University, Konya, Turkey  ;       2 Dicle University, Diyarbakir, Turkey  ;       3 Bahri 
Dagdas Internaࢼ onal Agricultural Research Insࢼ tute, Konya, Turkey  ;       4 Osmangazi 
University, Eskisehir, Turkey   

     Reacঞve oxygen species (ROS) involve in several physiologic and 
pathologic processes of reproducঞon system. Physiological levels of 
ROS play a regulatory role at follicle and oocyte development and 
implantaঞon. Transcripঞon factor NRF2 is acঞvated by ROS and con-
trols expression of anঞoxidant proteins. Kelch- like ECH- associated 
protein 1 (KEAP1) and Cullin 3 (CUL3) have roles in acঞvaঞon and 
ubiquiঞnaঞon of NRF2. Aim was to determine the expression pro-
files of NRF2 target genes during the early pregnancy in the ewe. 
Endometrial ঞssues were collected on days 12 (n = 5), 16 (n = 5), 
22 (n = 5, arঞficially extended cycle by exogenous progesterone) of 
estrous cycle and 12 (n = 5), 16 (pre- a�achment phase, n = 5), and 
22 (post- a�achment phase, n = 5) of pregnancy from ewes. Total 
RNA was isolated, converted to cDNA and qRT- PCR was employed 
to analyze expression levels. Expression of glutathione S- transferase 
1, glutamate- cysteine ligase catalyঞc subunit, thioredoxin reduc-
tase- 1, catalase, glucose- 6- phosphate dehydrogenase, superoxide 
dismutase- 1, CUL3, and glutathione reductase did not differ among 
the pregnancy and cycle days. Compared to cyclic ewes, expres-
sion of heme oxygenase- 1 increased on days 16 and 22 of preg-
nancy. Expressions of KEAP1, NAD(P)H quinone oxidoreductase- 1, 
glutathione peroxidase- 2 decreased in both cyclic and pregnant 
endometria a[er day 12. NRF2 expression increased on day 16 of 
pregnancy. Pregnancy, to some extent, seems to regulate NRF2- 
related anঞoxidant system pathway during embryonic a�achment in 
the ovine pregnancy. It can be concluded that embryonic exposure to 
different levels of ROS could be jusঞfied by NRF2 related proteins in 
the endometrium. (This study was parঞally funded by TUBITAK grant 
214O643 to M. Kose.)      

       P 228  |    The outlook of genomic associaঞ ons for 
daughter ferঞ lity traits detected on  Bos taurus  X 
chromosome in Russian Holstein populaঞ on 
     A     Sermyagin    ;     E     Gladyr    ;     N     Zinovieva    
   L.K. Ernst Insࢼ tute of Animal Husbandry, Podolsk, Russia   

     Reproducঞon features in dairy ca�le have a complex nature and 
depend on cow producঞvity level, environmental factors as well as 
semen quality performances. In this regard, our work was aimed at 
analyzing the X chromosome in genome- wide associaঞon studies 
of daughters’ ferঞlity traits. The GEBVs for days open (DO), num-
ber of inseminaঞons per calving (IC), calving interval (CI), gestaঞon 
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length (GL), age at first inseminaঞon (AI) and age at first calving (AC) 
were calculated by GBLUP approach using informaঞon about 256 
genotyped Holstein sires (Illumina Bovine SNP50 v2 chip). A[er 
quality check, the total number of SNPs was 41730 (Plink 1.9). The 
threshold for FDR test (by Benjamini & Hochberg, 1995) was set to 
10%. We found some significant associaঞons on BtX with the stud-
ied traits: rs41571070 (MOSPD2, p = 1.1 × 10 −4 ) and rs41625051 
(MSL3, p = 1.6 × 10 −4 ) for IC; rs108974058 (MAGEB16, 
p = 9.7 × 10 −5 ) for CI; rs41609659 (ADGRG4, p = 1.2 × 10 −5 ) for 
AI as well as rs41662092 (LOC104976397, p = 3.8 × 10 −5 ) and 
rs43710081 (LOC101905348, p = 9.7 × 10 −5 ) for AC. The FDR for 
DO and GL varied from 0.14 to 0.18, but we detected the con-
servaঞve mutaঞons in COL4A6 (rs110304690) and TLR8, TLR7 
(rs41659076) genes which were associated with these traits. The 
total addiঞve effect of SNPs on ferঞlity traits determined by coef-
ficient determinaঞon was from 4.4 to 7.5%. Our findings indi-
cate the applicability of genomic evaluaঞon in improvement of 
Russian Holstein ca�le reproducঞve performance. (Supported by 
the Russian ministry of educaঞon and science, unique project no. 
RFMEFI60414X0062.)      

       P 229  |    Oxide- anঞ oxidant status of dairy cows 
under postpartum pyo- catarrhal metriঞ s 
     S     Shabunin    1    ;     A     Nezhdanov    1    ;     V     Safonov    1    ;     K     Lobodin    2    
    1 All- Russian Veterinary Research Insࢼ tute of Pathology, Pharmacology and Therapy, 
Voronezh, Russia  ;       2 Voronezh State Agricultural University named a[ er Emperor 
Peter the Great, Voronezh, Russia   

     The aim of the research was to evaluate the acঞvity of lipid peroxi-
daঞon (LPO) and the level of anঞoxidant protecঞon system (AOPS) 
in dairy cows with clinical pyo- catarrhal metriঞs (n = 9) and in cows 
with normal postpartum uterine involuঞon (control, n = 9). The fol-
lowing parameters were determined: malonic dialdehyde (MDA) 
content, sum of stable metabolites of nitric oxide (NOo), acঞvity of 
catalase, glutathione peroxidase (GPx), glutathione reductase (GR) 
in animals’ venous blood; superoxide dismutase (SOD) in erythro-
cytes and concentraঞons of vitamin E and carotene in blood serum. 
MDA concentraঞon in cows with metriঞs exceeded the concentra-
ঞon of it in healthy animals by 76%, NO◦ -  2.9 ঞmes, SOD acঞvity 
– by 46%, catalase acঞvity – by 45,7% (p < 0.001). This reflects the 
development of the oxidaঞve stress syndrome. The increase of GPx 
acঞvity level by 65.8% and GR acঞvity level by only 14.6% indicates 
an imbalance in the glutathione link of AOPS. Low concentraঞons 
of vitamin E (lowered by 35.3%) and carotene (lowered by 36.4%; 
p < 0.01) show a decreased capacity of AOPS nonenzymaঞc link. 
So, uterine inflammatory processes in cows with a high level of LPO 
intensity are associated with an increased NO◦ synthesis and with an 
imbalance in AOPS. The results obtained demonstrate new aspects 
in comprehension of postpartum metriঞs pathogenesis and broaden 
the possibiliঞes of increasing the effecঞveness of their treatment and 
prophylaxis.      

       P 230  |    Novel lyঞ c pepঞ de- GnRH treatment 
leading to sterility: proof of concept study in rats 
     M     Siemieniuch    1    ;     M     Nowak    2    ;     M     Bogacki    1    
    1 Department of Reproducࢼ ve Immunology and Pathology, Polish Academy of 
Sciences, Olsztyn, Poland  ;       2 Faculty of Veterinary Medicine, Wrocław University of 
Environmental and Life Science, Wrocław, Poland   

     We propose that lyঞc pepঞde (Phor14) conjugated with GnRH will 
compete with naturally occurring GnRH for binding to receptors 
localized in the anterior pituitary, and will damage only the pituitary 
cells that express GnRH receptors (GnRHR). When administered 
intravenously (iv) or intramuscularly (im), the conjugate will selec-
ঞvely bind to GnRHR and ablate the gonadotrophs, leading to steril-
ity. Forty Wistar rats 12 weeks of age were divided into five groups 
according to the Phor14- GnRH treatment. Each group consisted of 
4 males and 4 females. Group one: control; group two: 1.2 mg of 
Phor14- GnRH/1 kg body weight iv; group three: 6 mg of Phor14- 
GnRH/1 kg bw iv; group four: 6 mg of Phor14- GnRH/1 kg bw im; 
group five: 12 mg of Phor14- GnRH/1 kg bw im. A[er 21 days, rats 
were euthanized. Blood samples were collected for subsequent FSH 
and LH profile measurements. From all animals the pituitary, uterus 
with ovaries or testes with epididymides and prostate, heart, thyroid, 
adrenal glands and liver were collected for rouঞne (hematoxylin/eosin 
staining) histopathological analyses. FSH serum level was the lowest 
in females that had received 6 mg of Phor14- GnRH/kg iv (p < 0.05) 
or 12 mg of Phor14- GnRH/kg im (p < 0.01). The lowest numbers of 
small, mid and mature ovarian follicles were observed in group five 
compared with the control (p < 0.01) and all other groups (p < 0.05). 
Single colloidal cysts were observed in the pituitary of 3 rats that 
had received the last treatment/12 mg of Phor14- GnRH/1 kg bw im. 
However, none of the treatments affected the number of spermaঞds 
and spermatocytes during the 21 days of experimentaঞon. The last 
treatment/12 mg of Phor14- GnRH/1 kg bw im was selected for fur-
ther, long- term experiments.      

       P 231  |    Le[  fl ank unilateral ovariectomy 
in ca� le under distal paravertebral block and 
standing ketamine stun 
     K     Siewruk    1    ;     B     Lisowska    2    ;     M     Trela    1    ;     M     Dąbrowski    1    ;     K     Lorenc    1    ; 
    B     Pawliński    1    ;     Z     Gajewski    1    
    1 Department of Animal Reproducࢼ on, Andrology and Biotechnology of 
Reproducࢼ on, Department of Large Animal Diseases with Clinic, Veterinary 
Faculty, Warsaw University of Life Sciences, Warsaw, Poland  ;       2 Department of 
Anesthesiology and Intensive Care, Independent Public Hospital them. Prof. Adam 
Gruca CMPK, Otwock, Poland   

     Although general anesthesia is used in ca�le, there are some risks. 
Local or regional anesthesia is safe, effecঞve, and sঞll the most 
desirable procedure in many situaঞons. Surgical procedures includ-
ing unilateral ovariectomy can be performed safely in ca�le using a 
combinaঞon of physical restraint, mild or stun sedaঞon, and local 
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or regional nerve blocks. The aim of the study was to obtain the 
luteal ঞssue from ovaries while at defined estrous cycle stage for 
idenঞficaঞon of early pregnancy factors using precise molecular 
biology tools to allow development of early embryonic death proph-
ylaxis. Ten Holstein- Frisian type cows during an induced estrous 
cycle were enrolled into the study. The elecঞve, surgical proce-
dure under distal paravertebral nerve block combined with stand-
ing ketamine stun sedaঞon was performed in all animals. The distal 
paravertebral nerve block (between Th13 and L3 vertebra) follow-
ing pharmacological stun sedaঞon with xylazine 5–30 mg/100 kg 
(Xylapan 20 mg/ml, Vetoquinol Biowet), ketamine 0.04 mg/kg 
(Bioketan 100 mg/ml, Vetoquinol Biowet), butorphanol 0.01 mg/
kg (Butomidor 10 mg/ml, Richter Pharma AG) combined with physi-
cal restraint was performed. The ovaries were removed to obtain 
luteal ঞssue for further detailed examinaঞons. Postoperaঞve anঞbi-
oঞc therapy with procaine benzylpenicilin 1 ml/30 kg (Penillin 30%; 
300 mg/ml; ScanVet Poland) in combinaঞon with analgesia flunixine 
2 ml/45 kg (Flunimeg 50 mg/ml; Scanvet Poland) conঞnued during 
the following 3 days. No scoliosis and pelvic limb weakness were 
observed during surgery. Moreover, no recumbency occurred. Distal 
paravertebral nerve block provides great quality, unilateral analgesia 
of the paralumbar fossa for flank laparotomy being alternaঞve to the 
inverted L block.      

       P 232  |    Usefulness of the double biopsy for 
diagnosing endometriঞ s in the mare 
     M     Sikora    1    ;     R     Kozdrowski    1    ;     K     Wojtysiak    1    ;     M     Nowak    2    
    1 Department of Reproducࢼ on and Clinic of Farm Animals  ;       2 Department of 
Pathology, Wrocław University of Environmental and Life Sciences, Wrocław, Poland   

     Histological examinaঞon of the endometrium is considered to be the 
reference standard to diagnose endometriঞs in mares. The aim of this 
study was to evaluate if there are changes in the polymorphonuclear 
cells (PMNs) infiltraঞon and Kenney- Doig score and in expression 
of cyclooxygenase- 2 (COX- 2) and fibronecঞn between two biopsy 
samples taken from one mare. The research was conducted on 53 
subferঞle mares, Icelandic horses, which had been unsuccessfully 
inseminated during three estrus cycles. All of the mares had no dis-
charge and no intrauterine fluid. Two endometrial biopsies were taken 
from base of either uterine horn with Kevorkian biopsy forceps and 
fixed in 4% formalin. The biopsies were examined for the presence 
of PMNs infiltraঞon within the luminal epithelium, stratum compac-
tum and stratum spongiosum, as well as for the Kenney- Doing score. 
The biopsies were considered as evidence of acute endometriঞs if 
there were more than three PMNs per five fields of high magnifica-
ঞon (×400). The biopsies were also stained for COX- 2 and fibronec-
ঞn expression. We found staঞsঞcally significant differences in the 
Kenney- Doig score, the COX- 2 expression in the superficial epithe-
lium and fibronecঞn expression in stroma between the le[ and the 
right horn. To conclude, our study has showed, that one single biopsy 
can be insufficient for diagnosing endometriঞs.      

       P 233  |    Eff ect of IGF- I on DNA fragmentaঞ on 
and in vitro maturaঞ on of bovine oocytes 
subjected to heat shock 
     KL     Silva    1    ;     IJ     Ascari    1    ;     NG     Alves    1    ;     LS     Camargo    2    ;     J     Jasmin    2    ; 
    JF     Souza    2    ;     FB     Junqueira    1    ;     FA     Paula    1    ;     DR  Silva    1    ;     JPA     Campos    1    ; 
    LR     Faria    1    
    1 Federal University of Lavras, Lavras, Brazil  ;       2 Embrapa, Juiz de Fora, Brazil   

      The aim of this study was to evaluate the effect of different concentra-
ঞons of IGF- I added to the IVM medium on DNA fragmentaঞon and 
maturaঞon of oocytes subjected to heat shock (HS). Immature bovine 
oocytes aspirated from ovaries obtained from slaughterhouse were 
selected and randomly allocated in factorial experiment design 3 × 2. 
IGF- I (0; 25 and 100 ng/ml -  Sigma) was added to the IVM medium 
and two incubaঞon condiঞons (convenঞonal (CON): 24 h at 38.5°C 
and 5% CO 2 ; or HS: 12 h at 41°C followed by 12 h at 38.5°C and 5% 
CO 2 ) were tested. A[er IVM, the oocytes were denuded and fixed 
in 4% paraformaldehyde in PBS in order to evaluate by the TUNEL 
assay (Promega) the percentage of DNA fraTUNEL posiঞve oocytes 
(DNA fragmentaঞon) the percentage of DNA fragmented oocytes and 
nuclear maturaঞon (percentage of oocytes in metaphase II). Four rep-
licates were performed with a total of 835 oocytes. Data were ana-
lyzed considering the Binomial distribuঞon using the Proc Genmod 
(SAS). Values are shown as mean ± SEM. There was no interacঞon 
(p > 0.05) between IGF- I concentraঞon and incubaঞon condiঞons. 
The percentage of TUNEL posiঞve oocytes was not affected (p > 0.05) 
by the addiঞon of IGF- I (10.4 ± 3.6%; 10.7 ± 4.0% and 6.7 ± 3.0% 
with 0, 25 and 100 ng/ml, respecঞvely); however, it was increased 
(p < 0.05) by the HS (CON = 7.0 ± 2.2%; HS = 13.8 ± 3.2%). The per-
centage of nuclear maturaঞon was not affected (p > 0.05) by IGF- I 
(62.5 ± 5.7%; 67.5 ± 4.1% and 67.7 ± 4.5% with 0, 25 and 100 ng/
ml, respecঞvely) and HS (CON = 77.7 ± 3.9%; HS = 70.6 ± 3.6%). In 
conclusion, the addiঞon of IGF- I to IVM medium of bovine oocytes 
subjected to HS, even at low doses, had no effect on DNA fragmenta-
ঞon and maturaঞon.  
  Acknowledgment :    Fapemig, CNPq and Embrapa.       

       P 234  |    Hemolyঞ c and non- hemolyঞ c 
 Escherichia coli  strains induce diff erenঞ al immune 
response in canine endometrial epithelial and 
stromal cells 
     M     Silva    ;     S     Henriques    ;     P     Diniz    ;     L     Lopes-da-Costa    ;     E     Silva    ; 
    L     Mateus    
   Reproducࢼ on & Development, Centre for Interdisciplinary Research in Animal Health 
(CIISA), Faculty of Veterinary Medicine, University of Lisbon, Lisbon, Portugal   

     Canine pyometra  E. coli  isolates display several virulence factor 
genes. α- hemolysin (hlyA), was detected in 48% of pyometra  E. coli  
strains (Mateus et al. 2013, Vet Microbiol 166:590–594). This study 
evaluated the effect of HlyA in the early inflammatory response 
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of canine endometrial epithelial and stromal cells. Primary culture 
of endometrial epithelial and stromal cells were in vitro sঞmulated 
with Pyo14 (non- hemolyঞc  E. coli ), Pyo18 (hemolyঞc  E. coli ) and 
Pyo18ΔhlyA (isogenic mutant of Pyo18) for 1 and 4 h. qRT- PCR 
was used to evaluate the transcripঞon levels of genes coding for 
cytokines resulঞng from TLR4 acঞvaঞon (Myd88- dependent and 
independent pathways). In epithelial cells, the three  E. coli  strains 
induced similar transcripঞon levels of cytokines at each endpoint of 
incubaঞon. In stromal cells, a[er 1 h of incubaঞon and compared to 
Pyo18ΔhlyA and Pyo14, respecঞvely, Pyo18 induced a lower tran-
scripঞon level of IL- 1β (0.99 vs. 152.0 vs. 50.9 fold increase (FI), 
p < 0.001), TNFα (3.2 vs. 49.9 vs. 12.9 FI, p < 0.05) and IL- 10 (0.4 
vs. 3.6 vs. 2.6 FI, p < 0.001). Incubaঞon with Pyo18 for 4 h induced 
death of all stromal cells and a decrease by half of epithelial cell 
numbers. In conclusion, the cytotoxic effect of HlyA is more severe 
in endometrial stromal than in epithelial cells. Hemolyঞc  E. coli  
induces down- regulaঞon of IL- 10, TNFα, and IL- 1β transcripঞon in 
stromal cells, which delay the acঞvaঞon of the immune response. 
These features may be relevant in the pathogenesis of hemolyঞc 
 E. coli  canine pyometra. (Funding: PTDC/CVT/66587/2006; UID/
CVT/00276/2013)      

       P 235  |    Impact of deslorelin as inductor of 
ovulaঞ on for ঞ med- arঞ fi cial inseminaঞ on in 
primiparous  Bos taurus indicus  cows 
     L Sincero Rabelo     de  Oliveira    1    ;     A Luis Bastos     de  Souza    2    ; 
    M Saporski     Segui    1    ;     L Ernandes     Kozicki    1    ;     R Romualdo     Weiss    3    
    1 Ponࢼ fi cal Catholic University of Paraná (PUCPR), Curiࢼ ba, Brazil  ;       2 Vet Max 
Consulࢼ ng Co, Curiࢼ ba, Brazil  ;       3 Federal University of Paraná, Curiࢼ ba, Brazil   

     The aim of the study was to verify the efficiency of deslorelin (DES) 
as inductor of ovulaঞon in ঞmed- arঞficial inseminaঞon (TAI) proto-
cols with frozen semen on pregnancy rate (PR, %) in primiparous  Bos 
taurus indicus  cows. Hundred seventy six animals were divided into 
three groups as follows: GNDES (Group No Deslorelin; n = 59) which 
received on day 0 (d0) an intravaginal device with 0.558 g of proges-
terone (P4) + 2.0 mg estradiol benzoate (EB) (IM); d8 P4 removal + 
0.5 mg of estradiol cypionate (EC) + 150 μg of cloprostenol + 400 IU 
of equine chorionic gonadotropin (eCG); in d10 TAI was performed; 
GDES (DES group; n = 60) the same as GNDES + 1.0 mg (IM) DES 
acetate in TAI day; GDES6 (DES applied 6 h before TAI, n = 57) the 
same as GDES, but DES injected 6 h before TAI. The pregnancy rate 
was analyzed by logisঞc regression using the mixed GLIMMIX pro-
cedure of the SAS system, considering a 5% significance level. The 
pregnancy rate (PR) in TAI was 40.6; 53.3; 43.8% and at the end of 
the breeding season (BS) was 72.9; 81.7; 70.2% for GNDES, GDES 
and GDES6, respecঞvely. In conclusion, the DES brought an indicaঞve 
of improvement in the PR for TAI, in the treated groups (3.2–12.7% 
more) than control, however without significance; the BCS, open days 
and the reproducঞve status of anestrous or cyclicality, did not influ-
enced the PR in TAI at 60 days or at the end of the BS.      

       P 236  |    In vitro producঞ on of ca� le- wisent 
hybrid embryos 
     G     Singina    ;     V     Bagirov    ;     T     Taradajnic    ;     E     Shedova    ;     I     Lebedeva    ; 
    N     Zinovieva    
   L.K. Ernst Insࢼ tute for Animal Husbandry, Podolsk, Russia   

     The aim of this research was to study processes of in vitro ferঞliza-
ঞon and the subsequent development of embryos produced using 
ca�le ( Bos Taurus ) oocytes and the epididymal sperm of wisent, also 
called the European bison ( Bison bonasus ). Therefore, slaughterhouse- 
derived ca�le oocytes were subjected to a standard in vitro maturaঞon 
procedure. The frozen/thawed ejaculated sperm from a Russian Black 
Pied bull was used as a posiঞve control. The sperm from both species 
was prepared by the swim- up method using Sperm- TALP medium. 
Matured oocytes were ferঞlized in vitro with homologous (n = 191 
oocytes) or heterologous (n = 202 oocytes) sperm in TALP contain-
ing 10 μg ml −1  heparin, PHE (20 μM penicillamine, 10 μM hypotau-
rine, 1 μM epinephrine), and 0.1% MEM non- essenঞal amino acids. 
A[er an 18- h co- incubaঞon period, a part of oocytes was examined 
for ferঞlizaঞon characterisঞcs. The remaining oocytes were cultured 
for 7 days in CR1aa medium and evaluated for cleavage and blasto-
cyst rates. The rates of sperm penetraঞon, normal ferঞlizaঞon, cleav-
age and the blastocyst formaঞon were similar in both sperm species 
(respecঞvely, 90.0 ± 0.3, 78.3 ± 1.7, 72.4 ± 2.5, and 26.7 ± 1.9% for 
ca�le sperm and 93.3 ± 1.7, 73.2 ± 2.3, 77.1 ± 2.5, and 27.8 ± 3.5% 
for wisent sperm). However, the proporঞon of oocytes with signs of 
polyspermy was higher in the case of heterologous ferঞlizaঞon than in 
the case of homologous one (21.6 ± 0.8 vs. 8.5 ± 1.8%, p < 0.05). Our 
findings demonstrate that the developmental capacity of ca�le- wisent 
hybrid embryos is similar to that of ca�le embryos despite of a higher 
level of polyspermy a[er heterologous ferঞlizaঞon. (The research 
was supported by Program of Presidium of the Russian Academy of 
Science, project no. IV.13.3.)      

       P 237  |    Comparison of canine sperm 
characterisঞ cs and bacterial contaminaঞ ons in 
egg yolk and soy lecithin extenders during 4 days 
chilled storage 
     S     Sirivaidyapong    ;     T     Kongtasai    ;     S     Skondhawat    ;     N     Chervibool    ; 
    P     Taweegan    ;     W     Anupapyuthachai    ;     M     Bunyavejchewin    ; 
    J     Choemnarong    
   Faculty of Veterinary Science, Chulalongkorn University, Bangkok, Thailand   

     Two semen extenders were included into the study; (1) a Tris egg yolk 
and (2) Tris soy lecithin. Sperm moঞlity, viability and membrane func-
ঞon were evaluated. For the sperm characterisঞcs, the semen sam-
ples were collected from 18 clinically healthy dogs, of proven ferঞlity, 
randomly divided into six groups. Each group was divided into four 
aliquots; samples were diluted either in Tris egg yolk extender or Tris 
soy lecithin extender in a concentraঞon of 0.04%, 0.1% and 1%. The 
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diluted semen aliquots were preserved at 4°C. For the invesঞgaঞon 
of bacterial contaminaঞon, semen samples were collected from 21 
healthy and ferঞle dogs then, randomly divided into seven groups (3 
dogs per group). Each group was divided into two aliquots; samples 
were diluted in 20%Tris egg yolk extender or 0.04% Tris soy lecithin 
extender. The diluted semen aliquots were preserved at 4°C and pro-
cessed for bacterial culture at 1st and 4th day of storage. The results 
showed no significant difference between groups, as similar rates of 
moঞlity, viability and spermatozoal membrane funcঞon in all four peri-
ods; a[er diluঞon, at day 1, 2, 3 and day 4 of cold storage. Although 
no significant difference, canine semen extended in Tris soy lecithin 
extender tended to have lower bacterial contaminaঞon. In conclusion, 
soy lecithin is a valid alternaঞve substance to egg yolk for the canine 
semen chilling extender. Increasing soy lecithin concentraঞon did not 
improve chilled semen quality. Therefore, the low concentraঞon of 
soy lecithin (0.04%) in Tris extender can be alternaঞvely used to chill 
canine sperm with some advantages. Furthermore, instant soy lecithin 
commercial product is cheap, convenient, consistent and hygienic for 
capable of a canine semen      

       P 238  |    Reproducঞ ve effi  ciency of Simmental 
cows under rump conformaঞ on indexaঞ on 
     B.     Sitkowska    1    ;     P.     Wójcik    2    ;     J.     Walczak    2    
    1 University of Science and Technology, Bydgoszcz, Poland  ;       2 Naࢼ onal Research 
Insࢼ tute of Animal Producࢼ on, Balice n. Kraków, Poland   

     The aim of the study was to determine the possibility of using 
indexes and indicators of rump conformaঞon to predict the success 
of inseminaঞon and the course of parturiঞon. We included n = 631 
Simmental cows kept in 7 herds in the Subcarpathian region. The 
analysis of milk (protein, fat, SCC) was performed by CombiFoss 
6000 and Fossomaঞc. The study used producঞon data of cows in 
the 1st to 6th lactaঞon. Zoometric measurements were performed 
within 15–180 days of calving. Indicators and indexes of confor-
maঞon, which define the overall phenotype of the tested animals, 
were calculated. Inseminaঞon with semen frozen in straws with a 
capacity of 25 ml and a concentraঞon of 20 million sperm alive; 
a[er thawing, 10 million. Staঞsঞcal analyses were performed using 
the SAS package based on mulঞ- way analysis of variance. The basic 
measurements of height and width, including those idenঞfying the 
rump conformaঞon, increased up to the fourth lactaঞon. The rump 
conformaঞon index decreased with successive calvings. The age of 
animals (number of lactaঞon) determines the number of insemina-
ঞon and the course of parturiঞon. As the difference between height 
at hips and height at pins increases, the number of inseminaঞons 
and the easy calving index is increasing. The higher the hip height 
to wither height index and the pelvis to chest index, the more diffi-
culঞes in calving are observed and the higher the number of insemi-
naঞons. Easy parturiঞon and low consumpঞon of semen occurred 
in cows with a high index of massiveness (chest girth/height at 
withers ×100).      

       P 239  |    Immunolocalizaঞ on of the tyrosine 
kinase III receptor CD117 and vimenঞ n posiঞ ve 
cells in the reproducঞ ve tract of the mare 
     K.     Skierbiszewska    ;     M.     Domino    ;     D.     Domanska    ;     B.     Pawlinski    ; 
    Z.     Gajewski    
   Department of Large Animal Diseases with Clinic, Faculty of Veterinary Medicine, 
Warsaw University of Life Sciences, Warsaw, Poland   

     Vimenঞne and tyrosine kinase type III receptor -  c- kit/CD117 are cur-
rently the sole pracঞcal markers for Intersঞঞal cells of Cajal (ICC) in 
gastrointesঞnal (GI) tract and Intersঞঞal Cajal- Like Cells (ICLC) in all 
ঞssues contained smooth muscles outside GI. ICLC in myometrium 
are suspected to have dual funcঞons as pacemakers and conducঞon 
pathways for the acঞve propagaঞon of electrical slow waves. Since 
regulaঞon of uterine contracঞon processes is criঞcal to equine repro-
ducঞve success, localizaঞon of ICLC was evaluated by immunofluo-
rescent (IF) methods in oviductal and uterine ঞssues from healthy 
mares. The fresh whole thickness samples were collected from 25 
slaughtered mature mares. A[erwards the collected material was 
stained with hemotoxylin- eosin, labeled with primary (anty vimenঞne 
and anty CD117) and secondary anঞbodies and imaged by using light 
and confocal microscopy respecঞvely. The cells with morphologic 
and immunologic phenotypes similar to the ICC of the gastrointes-
ঞnal tract were idenঞfied inside the oviductal and uterine walls of 
mares ঞssues. The CD117 and vimenঞne posiঞve cells were localized 
in the muscle layers as fusiform, triangular or starlike- cells with den-
driঞc processes formed a cellular network and were classified as ICLC. 
The fusiform ICLC were the predominant cell type in oviduct isthmus 
while triangular or starlike- cells predominated in uterine horns and 
corpus uteri. Vimenঞn reacঞvity was mainly localized within the cell 
processes, and CD117 has a patchy pa�ern in cell body. The relaঞve 
accumulaঞon of ICLC was found in the isthmus and the uterine horn 
ঞp. Furthermore, ICLC were localized predominantly near the small 
blood vessels. The ICLC in reproducঞve tract of mare can be idenঞ-
fied by IF methods.      

       P 240  |    Highly successful method for 
generaঞ on of nuclear- transferred goat embryos 
using adult blood- derived fi broblast- like 
cells undergoing sodium valproate- mediated 
epigeneঞ c transformaঞ on 
     M     Skrzyszowska    ;     M     Samiec    ;     J     Wieczorek    ; 
    E     Wojtylak-Jurkiewicz    ;     E     Mielczarek    
   Department of Biotechnology of Animal Reproducࢼ on, Naࢼ onal Research Insࢼ tute 
of Animal Producࢼ on, Balice n. Kraków, Poland   

     The purpose of our study was to evaluate the impact of sodium 
valproate (SV)- based epigenomic modulaঞon of adult periph-
eral blood- derived fibroblast- like cells (APB- FLCs) on the ex vivo 
developmental capacity of caprine cloned embryos produced using 
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this novel type of nuclear donor cells. The enucleated in vitro- 
matured oocytes were reconstructed with the cell nuclei of serum- 
starved APB- FLCs that either had been exposed to 3 m M  SV for 
24 h (Group I) or had not been exposed to SV (Group II). Efficiently 
reconsঞtuted and acঞvated clonal cybrids were intended to be 
in vitro cultured. In Group I, from among 146 cultured nuclear- 
transferred (NT) embryos, 122 (83.6%) were cleaved. The propor-
ঞons of embryos that developed to morula and blastocyst stages 
were 85/146 (58.2%) and 51/146 (34.9%), respecঞvely. In Group 
II, out of 134 cultured embryos, 83 (61.9%) were able to divide, 
but 48 (35.8%) and 26 (19.4%) reached the morula and blasto-
cyst stages, respecঞvely. Cumulaঞvely, SV- dependent epigenomic 
modificaঞon of APB- FLCs resulted in both cleavage and morula/
blastocyst formaঞon rates of NT goat embryos that were found 
to be enhanced remarkably as compared to those of NT embryos 
created using SV- untreated nuclear donor cells. This appears 
to be related to improved ability of donor cell nuclei to undergo 
 epigeneঞc transcripঞonal reprogramming in blastomeres of caprine 
cloned embryos. (This study was supported by the Polish Ministry 
of Science and Higher Educaঞon as the statutory acঞvity No. 
02- 011.1, which is realized from 2015 to 2017.)      

       P 241  |    PPARs expression profi les in the bovine 
corpus luteum throughout the estrous cycle 
     BM     Socha    ;     AJ     Korzekwa    
   Department of Reproducࢼ ve Immunology and Pathology, Insࢼ tute of Animal 
Reproducࢼ on and Food Research, Polish Academy of Sciences, Olsztyn, Poland   

     Peroxisome proliferator- acঞvated receptors (PPARs) are a family of 
nuclear receptors, comprising three isoforms: PPARα, PPARβ/δ, and 
PPARγ. PPARs agonists are arachidonic acid metabolites. Therefore, 
we hypothesized that the expression profiling of PPARs in corpus 
luteum (CL) might show different expression pa�erns during the 
estrous cycle. The aim of this study was to determine the PPARs 
at mRNA and protein levels in the bovine CL during stages of the 
estrous cycle. Corpora lutea were dissected from post mortem 
cows as following: early luteal I (n = 8), early luteal II (n = 8), mid 
luteal (n = 8), late luteal (n = 8), and CL regression (n = 8) phases 
of the cycle. The mRNA and protein expression profiling of PPARs 
were evaluated, by qReal- Time PCR, Western bloমng as well as 
ELISA, respecঞvely. Results were staঞsঞcally analyzed by one- way 
ANOVA followed by Bonferroni test. The expression of PPARA and 
PPARD mRNAs increased throughout the estrous cycle (p < 0.05), 
and the highest mRNA expression was observed during CL regres-
sion phase (p < 0.05). PPARG mRNA expression and concentra-
ঞon revealed the highest level during mid luteal phase (p < 0.05). 
Collecঞvely, results have shown different expression pa�ern of 
PPARα, PPARβ/δ, and PPARγ at mRNA as well as protein levels in 
bovine CL (p < 0.05), which could play a vital role during the estrous 
cycle. (This research was supported by Naঞonal Science Centre 
2014/15/N/NZ9/02428.)      

       P 242  |    Sঞ mulaঞ ng the onset of early maঞ ng 
season in horses 
     F     Solঞ     ;     T     Schnitzler    ;     S     Cseh    
   Faculty of Veterinary Science, Szent István University, Budapest, Hungary   

     Spontaneous resumpঞon of the cyclic ovarian funcঞon starts 
by middle of April. The aim of our present study was to compare 
the sঞmulatory effect of a novel light treatment (Equilume ® ) with 
the long term gestagen treatment. Addiঞonal light, starঞng in 
December, can hasten the first ovulaঞon of the year. Light of 446 
– 477 nm proved to be the most effecঞve to prevent melatonin 
producঞon, which is responsible for winter anestrus. Fi[een Lipizza 
problem mares were allo�ed into three groups. They were checked 
daily for heat and weekly blood samples have been collected for 
P4 analysis. (1) Equilume ®  group: five mares were fi�ed with light 
masks (from Dec 3rd unঞl March 26th) emiমng a blue light to one 
eye of the mare between 16 and 23 p.m. every day. (2) Regumate ®  
group: from Feb 5th, five mares received 22 mg altrenogest daily 
for 15 consecuঞve days, followed by a single luteolyঞc dose of 
PGF 2α . (3) Untreated control group: five mares received no treat-
ment at all. Results and Discussion: In Group 1 all mares started 
cycling, three of them middle of March, and the other two in April. 
They have all been inseminated, four became pregnant. In Group 
2, four mares started to cycle early March, one did not show cyclic 
ovarian acঞvity unঞl end of April. By then, all mares were cycling 
regularly, have been inseminated and conceived. In Group 3, two 
animals were cyclic already in February (one conceived), the third 
started to cycle middle of April and the other two did not show heat 
at all. Our preliminary experiment indicates that both the light mask 
and the altrenogest treatment are able to trigger the cyclic ovarian 
funcঞon early in the transiঞon period. Further studies started to 
refine the protocols and elucidate their physiological background. 
(9877- 3/2015/)      

       P 243  |    Harmful eff ects of T- 2 and Fumonisin 
B1 co- occurrence on preimplantaঞ on stage 
mouse embryos 
     B     Somoskői    1    ;     M     Kovács    2    ;     S     Cseh    1    
    1 Department and Clinic of Reproducࢼ on, Faculty of Veterinary Science, Szent István 
University, Budapest, Hungary  ;       2 MTA- KE Mycotoxins it the Food Chain Research 
Group, Kaposvár, Hungary   

     The worldwide contaminaঞon of foods and feeds with mycotox-
ins is a significant problem. In the temperate region, most common 
pathogens in cereals are the species of Fusarium genus which pro-
duce fusariotoxins. Instead of the common occurrence of two or 
more fusariotoxins in the same sample, co- contaminaঞon studies 
are available in a few amounts, especially in the field of reproduc-
ঞon. The aim of our study was to assess the effect of two fusariot-
oxins, T- 2 and Fumonisin B1 on early embryo development in vitro. 
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Zygotes were produced in vivo in BDF1 female mice, flushed 6 h 
a[er maঞng and cultured for 96 h in vitro in media contaminated 
with T- 2 (0.5, 0.75 and 1 ng/ml), FB1 (1, 2 and 10 ng/ml) or both 
toxins (0.5 ng/ml T- 2 and 1, 2 or 10 ng/ml FB1). Blastocyst rate, pro-
porঞon of late blastocysts, cell number and rate of blastomers with 
micronuclei were assessed. Blastocyst rate in single- dose groups 
(78.8–86.7%) did not differ from control embryos (86.4%). Contrary, 
co- occurrence of the two toxins significantly (based on Chi- squared 
test) decreased the blastocyst rate (14.5, 33.6 and 22.8%, respec-
ঞvely; p < 0.001 in all cases). The same tendency was found in the 
rate of late (expanded and hatched) blastocyst forms. Compared to 
control blastocysts, all of the toxin treatments decreased the cell 
number (85.92 ± 3.28 vs. 44.62 ± 4.91 to 69.48 ± 5.61). However, 
tendencious decreasing of blastomer number was found between 
co- contaminaঞon treatments and corresponding FB1- exposiঞon. 
Difference in micronucleus rate was not found neither between 
control (8.9 ± 1.4) and toxin- treated blastocysts (5.2 ± 1.2 to 
8.3 ± 1.3). In conclusion, T- 2 and FB1 co- occurrence could harm-
fully affect the development of early embryos in more significant 
way than single doses.      

       P 244  |    The “male eff ect” sঞ mulates the 
estrus behavior in lactaঞ ng long- days treated 
goats 
     E     Sঞ ve    1    ;     JA     Flores    1    ;     LI     Vélez    2    ;     M     de  Jesus Flores    2    ;     H     Salinas    2    ; 
    E     Nandayapa    1    ;     IG     Fernandez    1    ;     LA     Zarazaga    3    ;     JA     Delgadillo    1    ; 
    H     Hernandez    1    
    1 Research Center of Goat Reproducࢼ on (CIRCA), Antonio Narro Agrarian 
Autonomous University, Torreón; Mexico  ;       2 Naࢼ onal Insࢼ tute of Forestry, 
Agriculture and Livestock (INIFAP), Matamoros, Mexico  ;       3 Department of 
Agroforestry Sciences, University of Huelva, Huelva, Spain   

     We invesঞgated if the male effect can sঞmulates the estrus behav-
ior in lactaঞng anovulatory goats previously exposed to 3 months of 
long- days (14 h light/day). The mean (±SEM) date of parturiঞon of all 
goats was on December 31st. For the male effect, photo- sঞmulated 
bucks were used (n = 4). Seventeen goats were exposed to natural 
short days during first 3 months of lactaঞon and therea[er were sub-
mi�ed to the male effect (control). Other 22 goats were submi�ed to 
arঞficial long- days during the first 3 months of lactaঞon and thereaf-
ter were submi�ed to the male effect (treated). In 11 control and 12 
treated goats the milk yield on a 24- h period were measured at day 
16 and 60 postpartum. Iniঞal milk yield did not differ between control 
and treated goats (1.5 ± 0.2 kg, in both groups). However, at 60 days 
postpartum, milk yield was higher in treated (2.5 ± 0.3 kg) than in 
control goats (1.8 ± 0.2 kg, p < 0.05). The latency to estrus behavior 
was not different (p > 0.05) between control (56 ± 4.0 h) and treated 
(62 ± 5.0 h) goats. In both groups, the 100% of goats displayed estrus 
behavior during the 10 days that were in contact with the bucks. It 
was concluded that male effect sঞmulates the estrus behavior in ano-
vulatory lactaঞng goats that are previously exposed to 3 months of 
long- days.      

       P 245  |    Sphenoid fontanelle in English bulldog 
puppies with cle[  palate 
     K     Szlufi k    1    ;     S     Paśko    2    ;     BJ     Bartyzel    1    ;     A     Max    1    ; 
    E     Czerniawska-Piątkowska    3    ;     J     Bonecka    1    ;     L     Bakoń    4    ; 
    M     Nowicki    1    
    1 Warsaw University of Life Sciences, Warsaw, Poland  ;       2 Warsaw University of 
Technology, Warsaw, Poland  ;       3 West Pomeranian University of Technology, Szczecin, 
Poland  ;       4 Medical University of Warsaw, Warsaw; Poland   

     In adult animals and human skull is characterized by the presence 
within its area fibrous joints which are sutures joining the individual 
bones of the skull. Based on today ’ s modern imaging diagnosঞc we 
are able to show very accurately changes in bone and carঞlage located 
within the skull. The subject of this study were four dead 1- day old, 
English bulldog puppies with cle[ palate. Imaging diagnosঞc has been 
performed using 64- row CT scanner. Thickness of layers amounts 
to 0.5–3 mm. Volumetric reconstrucঞon of the skull bones was cre-
ated. Shape and surface of sphenoid fontanelle have been described. 
Sphenoid fontanelle is localized at the juncঞon of the parietal, tem-
poral and frontal bones. Surface area of le[ fontanelle is from 17 to 
28.6 mm 2 , and fontanelle on the right side of the skull is 18–38 mm 2 . 
A difference has been observed in surface area of the le[ and right 
fontanelle of 9.4 mm 2  to the right side. Puppies with such patholo-
gies refer to disturbances in the process of skull bones formaঞon and 
its subsequent overlapping. In the future, need to focus on the dif-
ference in overlapping of detected fontanelle. It can cause increased 
intracranial pressure and consequently damage to the brain structure. 
Knowledge of the presence of sphenoid fontanelle and its possible 
differences between individuals will avoid damage to the brain of the 
fetus during parturiঞon assistance.      

       P 246  |    The role of proinfl ammatory cytokines 
in the progression of equine endometrosis 
     A     Szóstek    1    ;     K     Okuda    2    ;     D     Skarzynski    1    
    1 Department of Reproducࢼ ve Immunology and Pathology, Insࢼ tute of Animal 
Reproducࢼ on and Food Research, Polish Academy of Science, Olsztyn, Poland  ;  
     2 Laboratory of Animal Reproducࢼ ve Physiology, Graduate School of Environmental 
and Life Science, Okayama University, Okayama, Japan   

     Endometrosis is a degeneraঞve chronic process, defined as an acঞve 
or inacঞve fibrosis that develops around the endometrial glands and/
or in the stroma in equine uterus. Generally, inflammaঞon is o[en a 
prelude to fibrosis, with disorders in innate and adapঞve immunity 
involved in both the iniঞaঞon and regulaঞon of the fibroঞc process. 
The proinflammatory mediators can iniঞate a cascade within the cel-
lular milieu that leads to the accumulaঞon of extracellular matrix com-
ponents (ECM). Myofibroblasts are one of the most important cellular 
components of fibrosis, which are characterized by excessive ECM 
deposiঞon and de novo α- smooth muscle acঞn (α- SMA) expression. 
The effects of IL- β and IL- 6 on the expressions of α- SMA, collagen 
type I (COLI), COLIII and fibronecঞn (FN) in progression of endomet-
rosis were invesঞgated. The endometrial strips from diestrus (category 
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I, II A/B, III of endometrosis) were incubated for 24 h with 10 ng/ml 
of IL- 1β or IL- 6. Interleukin 1β affected α- SMA expression on mRNA 
and protein levels only in category III endometrium (p < 0.05). IL- 6 up- 
regulated the mRNA and protein expressions of α- SMA in category 
I, II A/B, III endometria (p < 0.05). The COLI, COLIII and FN mRNAs 
transcripঞon and concentraঞon in response to IL- 6 and IL- 1β differed 
depending to the severity of endometrosis. The overall results sug-
gest that IL- 6 plays important roles in myofibroblasts differenঞaঞon 
and ECM deposiঞon in the pathogenesis of endometrosis. (Supported 
by “Iuventus plus” Polish Ministry of Science and Higher Educaঞon 
(0463/IP1/2015/73))      

       P 247  |    Predicঞ on of calving day 
     D     Tainturier    1    ;     E     Topie    1    ;     P     Montagne    2    ;     S     Destrumelle    1    ; 
    S     Michaud    1    ;     D     Bencharif    1    ;     L     Briand    1    
    1 Laboratory of Biotechnology and Pathology of Reproducࢼ on, Oniris, Nantes, 
France  ;       2 Biomérieux, Marcy l ’ Etoile, France   

     The farmer should be present at the moment of calving in order to 
intervene in case of dystocia. In the case of beef rearing establish-
ments, the farmer should wake up every 3 h during the night to check 
his cows at term; but in dairy farming, due to the low value of the 
new born, the supervision is no longer assumed or even neglected. 
Predicঞon of the calving date was for a long ঞme limited to the obser-
vaঞon of the relaxaঞon of the sacrosciaঞc ligaments, then completed 
by taking the temperature twice a day. Calving supervision can now 
be done by a camera or by using a warning device based on the raising 
of the tail. In this study, n = 17 Prim ’ Holstein cows at term, aged from 
4 to 6 years, and 3 heifers aged of 30 months (embryo transfer recipi-
ents) were included. Every morning 5 ml blood was collected from the 
tail vein unঞl the day of calving in order to measure the plasma proges-
terone level. Progesterone level determinaঞon was performed from 
200 μl of plasma using a compact automaঞc analyzer (miniVIDAS ® ) 
developed by bioMerieux laboratories, designed iniঞally for human 
medicine and based on the ELFA principle, with immunofluorescence 
reading at 450 nm. In the days preceding parturiঞon, the plasma pro-
gesterone level varied between 4.5 and 6 ng/ml. The day prior to calv-
ing, progesterone dropped down to less than 1 ng/ml, except for the 
3 embryo transfer recipient heifers in which it dropped to between 
1.16 and 1.95 ng/ml. All animals calved in the a[ernoon or during the 
night following this drop of progesterone. Daily progesterone analysis 
allows the predicঞon of the day of calving. Cows should henceforward 
be under be�er surveillance.      

       P 248  |    Progesterone detecঞ on in hair from 
dairy ca� le by EIA: protocol validaঞ on 
     O     Tallo-Parra    ;     A     Carbajal    ;     L     Monclús    ;     M     Sabés-Alsina    ; 
    X     Manteca    ;     M     Lopez-Bejar    
   Veterinary Faculty, Autonomous University of Barcelona, Bellaterra, Spain   

     Hair accumulates hormones during all its growth. Therefore, it 
provides an integrative measure of long- term retrospective hor-
monal levels that can comprise from days to months. This study 
validated the use of a methanol- based extraction protocol and a 
commercial enzyme immunoassay kit (progesterone ELISA KIT; 
Neogen Corporation) for the quantification of progesterone lev-
els in hair from dairy cattle. Hair samples (250 mg) from 25 cows 
were used. Three washes of 2.5 ml of isopropanol and 2.5 min of 
vortex each one were applied to each sample. Then, hair samples 
were left to dry for 36 h at room temperature. Next, samples were 
powdered using a ball mill (22 Hz; 5 min) and 50 mg of powder 
were weighed and 1.5 ml of methanol was added. Samples were 
incubated under moderate shaking for 18 h at 30°C. Afterward, 
extracted samples were centrifuged at 7000×g for 2 min at 25°C 
and 0.75 ml of supernatant was placed in an oven at 38°C. Once 
the methanol was evaporated, the dried extracts were reconsti-
tuted with 1 ml of buffer. The extracts were stored at −20°C until 
analysis. All extracts were pooled and used for biochemical vali-
dation. Intraassay coefficient of variation was 8.64 ± 6.41%. The 
linearity of dilution showed a R2 = 0.98. The recovery percentage 
from spike- and- recovery test was 103.80 ± 10.37%. The stand-
ard and pool curves showed parallel displacements. According the 
results, successful hair progesterone detection can be performed 
using this protocol. The use of hair could open a new window in 
long- term hormonal monitoring for future endocrinology or repro-
ductive research.      

       P 249  |    Cardiac changes in pregnant Shih Tzu 
bitches by echocardiography 
     V Tavares       de Almeida    ;     VJ Correia Dos     Santos    ; 
    P Del Aguila Da     Silva    ;     F Azadinho     Rosa    ; 
    RA Ramirez     Uscategui    ;     MA Rossi     Feliciano    ; 
    MC     Maronezi    ;     WRR     Vicente    
   São Paulo State University (UNESP), Jaboࢼ cabal, Brazil   

     Adjustment in the cardiovascular system is necessary for proper 
development of fetuses during pregnancy. Nevertheless, these 
changes in the pregnant bitch are still poorly understood. To 
assess cardiac changes during the gestational process, ten healthy 
pregnant Shih Tzu were evaluated by M- mode echocardiogra-
phy every 15 days from estrus (D0) to parturition (D60) and also 
45 days after parturition (D105). The evaluation focused the inter-
ventricular septum thickness in diastole (IVSd) and systole (IVSs), 
the left ventricular end diastolic (LVDd) and end systolic (LVDs) 
diameter, the left ventricular free wall in diastole (LVFWd) and 
in systole (LVFWs), the shortening fraction (%SF) and the ejec-
tion fraction (%EF). Comparison of the results among the evalu-
ation moments was performed by Friedman and Dunns post- hoc 
tests (p < 0.05). The LVDd, %SF and %EF were higher (p = 0.036; 
0.024; 0.016, respectively) in D60 (25.3 ± 3.2 mm; 77.7 ± 2.9%; 
44.8 ± 1.9%) compared to other moments. These functional 
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changes in late pregnancy could be related to systolic function 
improvement due to blood volume increase that occurs during 
pregnancy, leading the ventricular diameter and the shortening 
and ejection fraction to increase. We believe that volume expan-
sion might occur due to neuroendocrine activation secondary to 
vascular resistance decrease. The decrease in peripheral resist-
ance is correlated with a reduction in resistance index (RI) of the 
uterine artery, which guarantees appropriate uterine blood flow 
for fetal development. Similarly to previous studies in another dog 
breeds, our investigation showed that Shih Tzu pregnant bitches 
showed no obstetric problems reinforcing the idea that maternal 
cardiac adaptation during gestation plays a major role to support 
fetal development.      

       P 250  |    Placental mRNA expression during 
aglepristone induced midterm pregnancy in the 
queen 
     G     Tez    1    ;     H     Kanca    1    ;     A Yar     Sağlam    2    
    1 Faculty of Veterinary Medicine, Ankara University, Ankara, Turkey  ;       2 Department 
of Medical Biology and Geneࢼ cs, Faculty of Medicine, Gazi University, Ankara, 
Turkey   

     This study aimed to assess placental mRNA expression during 
aglepristone (AGL) induced aborঞon and a[er AGL+Prostaglandin 
(PG) F 2α  induced aborঞon. A total of 24 mature queens of differ-
ent breeds at days 25–35 of pregnancy were included. Pregnancy 
diagnosis and determinaঞon of gestaঞon day were performed by 
ultrasonography scan. Twenty queens were injected with AGL 
10 mg/kg SC twice, 24 h apart. Considering the day of 2nd AGL 
injecঞon as day 0, ovariohysterectomy was performed on days 1 
(n = 4), 2 (n = 4), 3 (n = 4) and immediately a[er compleঞon of abor-
ঞon (n = 4). Four cats were injected a single dose SC cloprostenol 
(5 μg/kg) 24 h a[er 2nd AGL and ovariohysterectomized immedi-
ately a[er complete aborঞon. Four cats served as controls. Serum 
estradiol (E2), progesterone (P4), corঞsol, oxytocin and PGFM con-
centraঞons were measured on the day of surgery. Placental estro-
gen receptor- alpha, progesterone receptor, oxytocin receptor, PG F 
receptor, PG E receptor 2 (PTGER2), PG E receptor 4 (PTGER4) and 
cyclooxygenase- 2 (COX- 2) mRNA expression levels were deter-
mined using qRT- PCR. Data analyzed using the ΔΔCt method, using 
RT2 Profiler PCR Array Data Analysis so[ware version 3.5. Serum 
E2, oxytocin and PGFM levels increased on the day of aborঞon 
induced both by AGL and by AGL+PGF 2α . Serum P4 levels iniঞally 
increased then decreased during the course of aborঞon and levels 
were lower in AGL+ PGF 2α  induced aborঞon (p < 0.05). No differ-
ences were observed in serum corঞsol levels. Significant increase 
in mRNA levels of PTGER2, PTGER4 and COX- 2 was observed on 
the day of AGL+PGF 2α  induced aborঞon (p < 0.05). In conclusion, 
AGL+PGF 2α  combinaঞon in terminaঞon of feline pregnancy modu-
lates reproducঞve hormone concentraঞons and placental mRNA 
expression.      

       P 251  |    Follicular development during 
superovulaঞ on induced with p- FSH in Lesvos 
ewes 
     E     Theodosiadou    1    ;     J     Grizelj    2    ;     S     Vince    2    ;     I     Valasi    1    ; 
    I     Mastranestasis    3    ;     A     Saratsi    3    ;     T     Tsiligianni    3    ;     F     Samartzi    3    
    1 Faculty of Veterinary Medicine, University of Thessaly, Karditsa, Greece  ;  
     2 Veterinary Faculty, University of Zagreb, Zagreb, Croaࢼ a  ;       3 Veterinary Research 
Insࢼ tute, Thessaloniki, Greece   

     Follicular development and ovarian steroid concentraঞons were stud-
ied in Lesvos ewes during superovulaঞon. The ewes received FGA 
(20 mg) sponges for 12 days, 200 mg p- FSH, in either 8 (SOV1, n = 6) 
or 6 (SOV2, n = 6) decreasing doses, 200 IU eCG at sponge removal 
(SR) and 8 μg GnRH 24 h later. Embryos were collected 8 days a[er 
SR. Transrectal ovarian ultrasonography (TROVU) was performed 
every 24 h, starঞng before the 1st FSH dose and ending 24 h a[er 
GnRH. The number (NF) and total diameter (TDF) of follicles ≥3, ≥4 
or ≥5 mm in diameter were recorded (TROVU sessions 1–4, 5 or 6, 
respecঞvely). Blood samples were collected at sponge inserঞon and 
every 12 h starঞng before the 1st FSH dose, ending 72 h a[er SR. 
Serum progesterone (P4) and οestradiol- 17β (E2) concentraঞons were 
determined using a radioimmunoassay. Based on P4, E2 concentra-
ঞons and TROVU findings, no difference was observed between 
groups at almost any ঞme. Significant posiঞve linear relaঞons were 
revealed between NF or TDF recorded during each TROVU session 
and the E2 concentraঞons 12 h (p < 0.05) or 24 h (p < 0.001) later. 
The NF and TDF increased in a quadraঞc manner over the observa-
ঞon ঞme (p < 0.001). In total, 175 follicles of ≥4 mm diameter were 
recorded 24 h a[er SR, represenঞng 80.65% of the corpora lutea 
observed on the ovaries during embryo collecঞon; 83.43% of these 
follicles had ovulated 24 h a[er GnRH injecঞon. (Financed by SEE- 
ERA.NET Plus (ERA83))      

       P 252  |    Ovarian characterizaঞ on of 
gonadotropins and steroid hormone receptors 
expression in diet- induced obese mice 
     K     Thomas    ;     D     Skarżyński    ;     A     Galvao    
   Insࢼ tute of Animal Reproducࢼ on and Food Research, Polish Academy of Science, 
Olsztyn, Poland   

     Obesity is a worldwide problem with relevant impact on reproducঞve 
tract. We conducted an in vivo study on C57BL/6J mice (n = 8/group), 
in which one group was fed chow (CD) vs. high- fat diet (HFD) for 4 
and 16 weeks (wk). The animals were sacrificed and the ovaries were 
collected for further analysis. The level of folliculo- sঞmuline hormone 
receptor (FSHR), luteinizing hormone receptor (LHR), estradiol recep-
tor (ER) α and ERβ, and progesterone receptor (PR) A and PRB were 
assessed at mRNA and protein levels. Both FSHR and LHR mRNA lev-
els a[er 16 wk of HFD were decreased, comparing to CD (p < 0.01), 
while the protein of both receptors was decreased already a[er 4 wk 
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HFD (p < 0.05). A similar pa�ern was observed for PRA (p < 0.01) 
and PRB mRNA and protein (p < 0.05). Whereas ERα mRNA was not 
changed, its protein level was elevated a[er 4 wk HFD (p < 0.05), as 
well as a[er 16 wk HFD (p < 0.05), comparing to CD. The ERβ mRNA 
was augmented a[er 4 wk HFD (p < 0.01), but showed no change 
a[er 16 wk HFD. Conversely, ERβ protein presented the opposite 
profile, being decreased a[er 4 wk and 16 wk HFD (p < 0.05). In con-
clusion, gonadotropin hormone receptors are decreased during HFD, 
which might hamper ovarian funcঞonality. Furthermore, the rise in 
ERα protein level soon a[er the introducঞon to HFD might repre-
sent a relevant trigger for pathology establishment in the ovary; how-
ever, further studies are needed to understand the role of ERα in the 
ovary of obese mice. Finally, the decrease in ERβ and PRA and PRB 
should account for the funcঞonal impairment of the ovary of obese 
females. (Work supported by Naঞonal Science Centre (2014/15/D/
NZ4/01152))      

       P 253  |    Predicঞ on of the caesarean secঞ on day 
in dogs 
     E     Topie    1    ;     D     Tainturier    1    ;     P     Montagne    2    ;     S     Destrumelle    1    ; 
    S     Michaud    1    ;     L     Briand    1    ;     D     Bencharif    1    
    1 Unit of Reproducࢼ on Pathology and Biotechnologies, Oniris, Nantes, France  ;  
     2 Biomérieux, Marcy l ’ Etoile, France   

     In the brachycephalic dog breeds, in parঞcular in French and English 
bulldogs, the natural birth of puppies is someঞmes virtually impos-
sible as their heads are too big. The soluঞon is a systemaঞc caesar-
ean secঞon, which is also recommended for other breeds presenঞng 
dystocia. Daily progesterone measurements carried out in the morn-
ing during the final days of gestaঞon, allows the programming of the 
caesarean secঞon for when the surgical team is complete, matching 
the fall in progesterone level below 5 ng/ml. Thirty- two dogs were 
subjected to progesterone measurements; 24 were brachycephalic. 
Blood collecঞon was performed from 9 to 12 h. Progesterone meas-
urement was performed using 200 μl of plasma on a compact auto-
maঞc analyzer (miniVIDAS ® ) developed by bioMerieux laboratories, 
designed iniঞally for human medicine based on ELFA principle, with 
immunofluorescence reading at 450 nm. Based on the progesterone 
results, either the caesarean was programmed in the hours following 
the results, or the bitch was asked to come back 24 or 48 h later for 
a new blood sample. During late gestaঞon, progesterone levels fluc-
tuated between 13 and 16 ng/ml. The progesterone level decreased 
rapidly in the 24 h before full- term to less than 5 ng/ml. A caesarean 
secঞon was then performed successfully in the 2 or 3 h following the 
progesterone results. Three dogs were presented in the morning with 
a progesterone level markedly decreased but sঞll above 5 ng/ml. In 
such cases, the caesarean secঞon was programmed for the evening 
around 18 h. When dog blood progesterone levels decline to less than 
5 ng/ml, according to miniVIDAS measurement, a caesarean secঞon 
can be performed with no risk for the newborns. Indeed, the peripar-
tum mortality rate was only 5% (6/126 puppies).      

       P 254  |    A freemarঞ n with gonadal sex 
reversal and extreme masculinizaঞ on of the 
genitalia 
     A     Torres    1    ;     J     Silva    2    ;     F     Adega    3    ;     R     Chaves    3    ;     L     Lopes-da-Costa    1    
    1 Department of Reproducࢼ on and Development  ;       2 Department of Pathology, 
Faculty of Veterinary Medicine, University of Lisbon, Lisbon, Portugal;   ;       3 Laboratory 
of Cytogenomics and Animal Genomics, Department of Geneࢼ cs and Biotechnology, 
University of Trás- os- Montes and Alto Douro, Vila Real, Portugal   

     A referred 5- day old Holstein calf, co- twin of a male calf, showed 
4 teats, an empty scrotum, a prepuce and a penis enclosing a func-
ঞonal urethra. The calf was reared and developed a female body 
phenotype. Chromosomal analysis of blood and skin revealed a blood 
60,XX/60,XY karyotype and a somaঞc 60,XX karyotype, a blood 
mosaicism confirming the freemarঞnism. At 15 months of age the 
heifer detected and mounted estrous females, but progesterone and 
testosterone plasma concentraঞons were basal. Following euthana-
sia, the necropsy evidenced the typical male external genitalia. The 
glans penis had an extension similar to the ram urethral process. The 
sigmoid flexure was absent. Epididymis and vas deferens were absent, 
but a small gonad with testes- like appearance was found, loose in the 
abdomen. Oviducts and uterus were absent. Histologic analysis of the 
gonad evidenced cords of Sertoli cell- only seminiferous tubuli, and 
Leydig cells aberrantly distributed in voluminous aggregates. Areas of 
seminiferous tubuli and of Leydig cells were also located in the mes-
enchymal ঞssues surrounding the gonad, where a hypoplasঞc pam-
piniform plexus was present. At this locaঞon, there were large tubular 
structures apparently originaঞng from abnormal development of the 
Müllerian ducts. Some glandular lobules of diffuse prostate were 
found in the submucous lamina propria of the urethra. (Funding: UID/
CVT/00276/2013)      

       P 255  |    The eff ect of failure luteolysis on 
the endometrial expression of estrogen and 
progesterone receptors in the dairy cows 
     M     Trela    ;     M     Domino    ;     D     Domanska    ;     M     Dabrowski    ;     K     Siewruk    ; 
    K     Skierbiszewska    ;     M     Gajewska    ;     B     Pawlinski    ;     Z     Gajewski    
   Department of Large Animal Diseases with Clinic, Faculty of Veterinary Medicine, 
Warsaw University of Life Sciences, Warsaw, Poland   

     The estrogen and progesterone, acঞng through their endometrial 
steroid receptors (estrogen α- ER and progesterone- PR), influence 
the ঞming of upregulaঞon in proper as well as failure luteolysis. This 
study examined the expression pa�erns of steroid receptors (ER, PR) 
in the bovine endometrium during diestrus and anestrus type III to 
elucidate their respecঞve roles in the regulaঞon of luteolysis in dairy 
cows. Anestrus type III represenঞng cysঞc ovarian degeneraঞon (fol-
licular lutein cyst (FLC)). Uterine biopsy samples were collected from 
32 HF nonlactaঞng cows. The ultrasound examinaঞons were carried 
out at days 9, 14 and 18 a[er ovulaঞon, to confirm corpus luteum (CL) 
(16 cows) or the follicular lutein cyst (FLC) (16 cows). The samples 
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were fixed and stained based on the standard protocols. The ER and 
PR were localized by HE and in situ immunostaining and demon-
strated using light and confocal microscopy respecঞvely. The results 
were also quanঞfied by scanning cytometry using SCAN^R screen-
ing staঞon. For ER and PR receptors, most immunostaining was noted 
(staining intensity/50 cells; mean ± SEM) in the nucleus of luminal 
epithelium (ER: 92 ± 108 / PR: 156 ± 19), gland tubule (ER: 97 ± 44 
/ PR: 111 ± 50) and gland opening cells (ER: 172 ± 32 /PR: 160 ± 39). 
Concentraঞon of ER was significant higher (p < 0.05) in epithelial cells 
in contrast to PR significant higher (p < 0.05) in the uterine stroma 
both in CL and FCL groups. There were no significant differences 
(p > 0.05) in steroid receptors concentraঞon in both progesterone 
states. There was no effect of failure luteolysis on the endometrial 
expression of ER and PR in the dairy cows. However there are impor-
tant differences in the steroid receptors expression among different 
types of endometrial cell.      

       P 256  |    The possible role of certain glycosidase 
on cow reproducঞ on – in vivo and in vitro 
studies 
     T     Tsiligianni    
   Veterinary Research Insࢼ tute of Thessaloniki, Thessaloniki, Greece   

     Glycosidase (GLYC) modifies glycoprotein or glycolipid structure and 
thereby can affect most cell membranes. They are associated with 
cumulus cells expansion, sperm capacitaঞon, sperm oviductal epi-
thelial cells interacঞon, sperm zona pellucida binding and polyspermy 
block. The aims of our research were to study the role of certain 
glycosidase (α- mannosidase -  α- ΜΑΝ, β- N- acetyloglucosaminidase 
-  NAGASE and β- galactosidase -  β- GAL) on cow reproducঞon by in 
vivo and vitro studies. Several experimentaঞons were performed to 
study GLYC acঞvity: (i) in the cervical mucus, (ii) in the uterine luminal 
fluid a[er superovulaঞon, (iii) in the follicular fluid and in maturaঞon, 
ferঞlizaঞon or culture medium during IVM- IVF. Our main interest 
was to evaluate if: (a) oocytes or embryos release or use GLYC during 
their development, (b) the addiঞon of certain GLYC in culture medium 
affects embryo development, and (c) GLYC may be used as markers 
of embryo quality or superovulatory response (SR). According to our 
results: (i) GLYC acঞvity was significantly higher in the cervical mucus 
of spontaneous estrous compared to induced estrous cows; (ii) a high 
SR is related to low NAGASE, probably because of the poor quality 
of embryos; (iii) ΝAGASE affects negaঞvely embryonic development 
when added to culture medium; (iv) COCs release NAGASE and use 
β- GAL during maturaঞon, but differences exist between individual and 
group maturaঞon; (v) embryos release NAGASE and α- MAN during 
their development, but they use only α- MAN; (v) degenerate embryos 
release less ΝAGASE and α- MAN compared to good, whereas 
ΝAGASE seems to be related to retarded morulae; (vi) GLYC affects 
the developmental competence of oocytes collected from different 
sized follicles during IVF, cultured either in groups or individually.      

       P 257  |    Eff ect of zearalenone on qualitaঞ ve 
sperm parameters of rabbit bucks 
     T     Tsouloufi     ;     I     Tsakmakidis    ;     G     Tsousis    ;     E     Tzika    ; 
    M     Kritsepi-Konstanঞ nou    
   School of Veterinary Medicine, Aristotle University of Thessaloniki, Thessaloniki, 
Greece   

     The in vivo effect of zearalenone (ZEA) on male ferঞlity is consider-
ably discussed in literature, whereas references on rabbit bucks are 
confined to combined mycotoxin effects. The aim of the present study 
was to determine the effect of ZEA at a dose of 50 μg/kg body weight 
on sperm quality of rabbit bucks. In our study, 8 adult New Zealand 
White bucks were included. The experimental period was equally 
allocated into a 7- week control (C) and treatment (T) period, respec-
ঞvely. Stock soluঞons were prepared by dissolving purified ZEA into 
dimethyl sulfoxide up to the desired dose concentraঞon. ZEA soluঞon 
was administered daily per os during T. Semen was collected weekly 
using an arঞficial vagina and was diluted 1:1 (v/v) with a commercial 
extender. Samples were evaluated for sperm kineঞcs (CASA analy-
sis), morphology (Spermblue ® stain), vitality (Calcein- PI double stain) 
and DNA fragmentaঞon (Acridine Orange stain). Data were analyzed 
using a Mixed model. During T, animals showed a staঞsঞcally signif-
icant increase in BCF (p = 0.05), % of head and neck abnormaliঞes 
(p < 0.0001), and % of DNA- damaged spermatozoa (p = 0.04) com-
pared to C. No significant differences (p > 0.05) were found between 
C and T regarding the % of total and progressive moঞlity, % of rapid 
and live spermatozoa, VSL, VCL, VAP, ALH, LIN, STR and WOB. In 
conclusion, ZEA at the studied dose affects some of the rabbit buck 
sperm quality parameters. However, in the light of the present litera-
ture, the observed differences are considered mild in order to impair 
the ferঞlizing capacity.      

       P 258  |    Research on the dynamics of 
progesterone in the blood plasma of recipient 
cows 
     Y     Ussenbekov    1    ;     S     Siyabekov    1    ;     T     Espenbet    2    ;     A     Imanbayev    1    ; 
    Z     Yespanov    1    ;     S     Turyspayeva    1    ;     A     Serikov    1    
    1 Kazakh Naࢼ onal Agrarian University, Almaty, Kazakhstan  ;       2 JSC 
«KazAgroInnovaࢼ on» LLP «KazSRVI», Almaty, Kazakhstan   

     The purpose of this research was to study the dynamics of proges-
terone in blood plasma of recipient cows during the estrous cycle 
in order to provide a method for valuaঞng the funcঞonal acঞvity 
of the corpus luteum. Embryo transfers were performed in a non- 
surgical way to Holstein cows on the dairy farm “Bayserke- Agro” LLC. 
Blood for the study was taken from the jugular vein of 57 recipient 
cows on the 4th, 6th and 19th days of the estrous cycle in vacuum 
test tubes containing acঞvator gel. ELISA analysis of blood samples 
of cows were carried out on the enzyme immunoassay analyzer 
«ImmunoChem- 2100 Microplate Reader» made in the USA, using a 
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set of reagents “Progesterone -  ELISA”, from “Hema” Ltd. (Russia). 
Pregnancy in recipient cows was determined by rectal palpaঞon on 
the 60th day a[er embryo transfer. A total of 171 blood samples from 
57 recipients were tested by ELISA. According to the results of the 
rectal palpaঞon of 57 recipient cows, 32 were pregnant (56.14% preg-
nancy rate). The concentraঞon of progesterone in the barren recipi-
ents (n = 25) was 1.547 on day 4, 2.485 Day 6, and on the 19th day 
0.702 ng/ml, while in the pregnant recipient cows (n = 32) the indexes 
relaঞve to the barren ones were higher: on the 4th day 2.158, on the 
6th day 4.185 and on the 19th day 12.100 ng/ml. The amount of pro-
gesterone in the barren recipients and in the pregnant cows (n = 57) 
on the 4th and 6th days of the estrous cycle was 1.853 and 3.335 ng/
ml, respecঞvely. In conclusion, a high progesterone concentraঞon in 
recipients has a posiঞve effect on the engra[ment of embryos. As a 
criterion for the evaluaঞon of the physiological acঞvity of the corpus 
luteum we recommend to use a method of determining the amount of 
progesterone in the blood plasma.      

        P 259   |     Solea senegalensis  spermatozoa quality: 
are apoptoঞ c cells and reacঞ ve oxygen species 
playing a role in F1 reproducঞ ve failure? 
     DG     Valcarce    1    ;     O     Chereguini    2    ;     M       de la Hera    2    ;     I     Marঠ n    2    ; 
    MP     Herráez    1    ;     I     Rasines    2    ;     C     Rodríguez    2    ;     V     Robles    2    
    1 Insࢼ tute for Animal Health and Livestock Development (INDEGSAL) and 
Department of Molecular Biology, University of León, León, Spain  ;       2 Spanish 
Insࢼ tute of Oceanography, Santander, Spain   

      Solea senegalensis  broodstock (F1 generaঞon) presents a failure on 
spawning performance compared to wild- captured counterparts. 
It is known that the problem relies on males in the F1 generaঞon. 
Courtship lack and low quality semen hinder the expansion of sole 
aquaculture. The absence of courtship in F1 individuals leads to the 
use of arঞficial ferঞlizaঞon protocols, which require sperm cryo-
preservaঞon prior to ferঞlity trials. Cryopreservaঞon can generate 
reacঞve oxygen species (ROS) that could have a negaঞve impact 
on spermatozoa funcঞon. The aims of this study were: (1) to eval-
uate ROS in males born in capঞvity (F1) and in wild individuals (2) 
to implement a selecঞon method for opঞmal sperm subpopulaঞon 
recovery prior to cryopreservaঞon. The percentage of posiঞve cells 
for dichlorofluorescein (DCF) and propidium iodide (PI) were deter-
mined by flow cytometry in both groups’ males. The presence and 
distribuঞon of H 2 O 2  within the cells was analyzed by confocal micros-
copy. In order to select non- apoptoঞc cell subpopulaঞons magneঞc 
acঞvated cell sorঞng (MACS) was used and YOPRO and caspases 
were determined in the recovered populaঞon. Our results indicated 
a decrease in viability (55%) and DCF+ cells (66%) in slow F1 sperma-
tozoa. Cryopreservaঞon did not affect viability neither the presence 
of DCF+ cells in samples from wild individuals but decreased viabil-
ity in F1 samples. Confocal studies demonstrated a colocalizaঞon of 
H 2 O 2  with acঞve mitochondria but also with nuclear DNA. Finally, 
MACS significantly reduced the percentage of apoptoঞc cells (54% 

and 75% removal in wild and F1, respecঞvely) showing a potenঞal 
future applicaঞon on aquaculture. (Funding: AGL2015- 68330- C2- 
1- R (MINECO- FEDER); AQUAGAMETE FA1205 COST Acঞon; JCyL 
EDU1084/2012 and FSE)      

       P 260  |    Assessment of the eff ect of a new 
technique for laparoscopic parঞ al closure of the 
inguinal canal on sperm producঞ on and tesঞ cular 
perfusion in stallions 
     FJ     Vázquez    ;     A     Vitoria    ;     L     Barrachina    ;     S     Fuente    ;     I       de Blas    ; 
    A     Romero    ;     L     Gil    
   Faculty of Veterinary, University of Zaragoza, Zaragoza, Spain   

     In order to simplify other laparoscopic techniques, a new standing 
laparoscopic technique for parঞal closure of inguinal canal (PCIC) has 
been developed. This technique uses a new anchoring device and can 
be performed without advanced laparoscopic skills. The aim of this 
study was to develop a prior evaluaঞon of the effects of this new 
technique on the stallion reproducঞve capacity, assessing the sperm 
producঞon and tesঞcular perfusion. Standing laparoscopic PCIC was 
performed unilaterally in 8 experimental stallions without evidence of 
inguinal hernia, using the contralateral canal and tesঞcle as controls. 
Pre and postoperaঞve tesঞcular examinaঞons and Doppler ultra-
sound scans were serially performed to assess the perfusion of both 
tesঞcles. A[er 28 days, laparoscopic examinaঞon was performed in 
all horses. A[er that, they were castrated and seminal characterisঞcs 
of epididymal sperm from both tesঞcles were evaluated. Laparoscopic 
procedure was quickly and easily performed in all cases without any 
surgical complicaঞon. Significant differences in tesঞcular perfusion 
and sperm characterisঞcs were not found between both tesঞcles, in 
studied variables: PSV, EDV, RI, PI, sperm concentraঞon, percentage 
of live/dead and staঞc/slow/medium/fast spermatozoa and hypo- 
osmoঞc stress test. The simplicity to implant the device, the absence 
of complicaঞons and the lack of adverse effects on sperm producঞon 
and tesঞcular perfusion, makes this new system a promising candidate 
for laparoscopic inguinal hernia repair. Further studies would be nec-
essary to check the device performance in clinical cases of breeding 
stallions in a long- term period.      

       P 261  |    Immunohistochemical studies of the 
eff ect of ischemia on glucose transporter GLUT1 
localizaঞ on in porcine uterus 
     B     Wąsowska    ;     D     Harasiuk    ;     P     Gilun    ;     J     Kwiatkowska    
   Insࢼ tute of Animal Reproducࢼ on and Food Research, Polish Academy of Sciences, 
Olsztyn, Poland   

     Ischemia consistently causes a large increase in the extracঞon of 
glucose from the blood, reflecঞng a greater capacity for glucose 
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transport across the cell membrane. There is a lack of informaঞon 
about GLUT- 1 in ischemic uterus. This study invesঞgated the effects 
of ischemia on compartmentaঞon in distribuঞon of GLUT1 con-
ducted in two different stages of physiological blood supply of the 
uterus during the estrous cycle. Four groups of gilts were used in this 
experiment: on 1–2 or 9–10 day of the estrous cycle with physiologi-
cal blood supply (control groups, CG) and followed by experimental 
inducঞon of a 60- min ischemia (ischemic groups, IG). Uterine samples 
were collected: close to the ovary (A), from the middle part of the 
uterine horn (B) and close to the uterine body (C). Cryostat secঞons 
were stained by immunofluorescence (rabbit polyclonal anঞ- GLUT- 1) 
and Alexa 594 anঞ- rabbit secondary to visualize the anঞ- GLUT1 anঞ-
body. Immunoreacঞvity (IR) derived from opঞcal density measure-
ments (Zeiss Axio Imager.Z1) was on day 9–10 in ischemic ঞssues 
higher (p < 0.05–0.001) in all examined parts of the uterus in: glan-
dular and luminal epithelium, stroma, arterial endometrial endothe-
lial cells, venous endometrial muscular layer compared to IR in these 
structures in CG. IR on day 1–2 in IG was higher only in the glan-
dular epithelium in A, B, C parts, in stroma (C), arterial endothelium 
(B), arterial muscular layer (A, C) and venous muscular layer (A, B). 
These date confirm that IR of GLUT1 in ischemic uterus depends on 
the region of the uterus and the stage of blood supply during estrous 
cycle. (Supported by statutory research founds of MSHE (GW- 15), 
NCSci Grant NN311527040.)      

       P 262  |    Comparaঞ ve study of automaঞ c and 
manual thermogram analysis of bovine udders 
with induced  E. coli - masঞ ঞ s 
     S     Watz    1    ;     W     Petzl    1    ;     H     Zerbe    1    ;     T     Landgraf    2    ;     W     Schröter    2    ; 
    M     Metzner    1    
    1 Clinic for Ruminants, Ludwig Maximilian University of Munich, Oberschleißheim, 
Germany  ;       2 Fraunhofer Insࢼ tute for Transportaࢼ on and Infrastructure Systems IVI, 
Dresden, Germany   

     Infrared thermography is a simple and noninvasive method to meas-
ure changes in bovine udder surface temperature and thus a help-
ful tool for early masঞঞs detecঞon. However, the manual analysis of 
thermograms is very ঞme- consuming. The aim of this study was to 
compare whether the automaঞc segmentaঞon and evaluaঞon of ther-
mal images gains comparable results. Five healthy Holstein- Friesian 
cows were challenged with  E. coli  into the right hind quarter. In each 
case, acute masঞঞs was induced. Thermograms were taken every 
2 h in a period of 24 h before and a[er challenge. The images were 
interpreted manually, using a polygon- tool (ThermaCAM Researcher 
Pro 2.8, FLIR Systems ® ). Automaঞc image analysis based on Acঞve 
Shape Model approach was implemented by Fraunhofer Insঞtute. 
For each image, values for average and maximum udder tempera-
ture were calculated and compared by boxplot- analysis. Manually 
determined temperatures were higher than automaঞcally analyzed 
values (median = 0,80K; lower quarঞle (q1) = 0.76K; upper quarঞle 
(q3) = 0.87K). Both methods detected peak values for maximum udder 

temperature 13 and 15 h a[er infecঞon: 2.20K (13 h p.i.) and 2.19K 
(15 h p.i.) difference from median maximum temperature (37.44°C; 
q₁ = 37.27°C; q₃ = 37.61°C) for manual analysis, as well as 2.33K 
(13 h p.i.) and 2.08K (15 h p.i.) for automaঞc segmentaঞon (median 
36.38°C; q₁ = 36.19°C; q₃ = 36.61°C). It is presumed that higher tem-
peratures in manual analysis occur due to inclusion of warmer regions, 
e.g. udder- thigh cle[, whereas automaঞc segmentaঞon leaves these 
regions out. Sঞll, temperature curves for each method show similar 
progresses. Thus, automaঞc segmentaঞon of infrared images is a 
quick and promising approach to enhance early masঞঞs detecঞon.      

       P 263  |    Heat expression in milk cows 
depending on their acঞ vity 
     P     Wójcik    1    ;     J     Walczak    1    ;     D     Piwczyński    2    
    1 Naࢼ onal Research Insࢼ tute of Animal Producࢼ on, Balice n. Kraków, Poland  ;  
     2 University of Science and Technology, Bydgoszcz, Poland   

     The aim of the study was to determine the effect of the daily acঞv-
ity of cows on heat expression. The study used two groups of Polish 
Holstein- Friesian dairy cows from the Experimental Staঞon of the 
NRIAP. The first group -  10 heifers and the second group of 10 cows 
(1–3 lactaঞon). Feeding and housing condiঞons were the same for 
both groups. Acঞvity tags (Israeli AfiAct and Japanese Gyuho) were 
a�ached to the front legs of each animal. Pedometer readings were 
taken over 3 complete estrous cycles of each cow, at 06:00 and 12:00 
for heifers and also at 19:00 for cows. These data were used to ana-
lyze the 24- h acঞvity of animals. Average resঞng ঞme in relaঞon to 
total resঞng ঞme, as the restlessness raঞo were esঞmated. Staঞsঞcal 
analyses were performed using the SAS package based on one- way 
analysis of variance. It has been found that the higher the hours acঞv-
ity of the cows, (from 9-  to 138 steps/h), the longer the period of 
heat confirmaঞon to 13 h. Heifers showed a longer ঞme (to 14 h) unঞl 
the estrus compared to cows (to 12 h). In 40% of the heifers estrus 
occurred at 5:00 am, compared to only 20% in cows. Heifer acঞv-
ity was 125 steps/h (355–624 steps/h in heat); they rested more but 
the duraঞon of one rest was shorter (36–53 min). Cows with a higher 
restlessness raঞo than heifers showed lower total daily acঞvity -  100 
steps/h (245–512 steps/h in heat) and rested less during the day. 
Confirmaঞon of the 1st, 2nd and 3rd heat was significantly higher in 
heifers than in cows.      

       P 264  |    Sequenঞ al in vitro culture that is highly 
effi  cient for the meioঞ c maturaঞ on of porcine 
oocytes turns out to be ineffi  cient for the meioঞ c 
maturaঞ on of canine oocytes 
     E     Wojtylak-Jurkiewicz    ;     M     Samiec    ;     M     Skrzyszowska    
   Department of Biotechnology of Animal Reproducࢼ on, Naࢼ onal Research Insࢼ tute 
of Animal Producࢼ on, Balice n. Kraków, Poland   
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     The efficiency of oocyte IVM in dogs remains at the extremely low 
level (ranging from 0% to 25%). Therefore, development of the effec-
ঞve strategies used for IVM in this mammalian species is sঞll required 
for successful generaঞon of canine embryos by in vitro ferঞlizaঞon, 
parthenogeneঞc acঞvaঞon and somaঞc cell nuclear transfer. The aim 
of the study was to compare the rates of canine (Group I) and porcine 
(Group II) oocytes reaching the MII stage under idenঞcal biochemical 
and biophysical condiঞons of sequenঞal IVM. The medium intended 
for the first step of IVM was comprised of TCM 199 and enriched with 
10% FBS, 10% pFF, 5 ng/ml rh- bFGF, 10 ng/ml rhEGF, 0.6 m M  L- Cys, 
0.1 IU/ml hMG, 5 mIU/ml pFSH, and 1 m M  db- cAMP. In the second 
step of IVM, the oocytes were cultured in the medium depleted of 
hMG, pFSH, and db- cAMP. In Group I, canine COCs were matured 
in vitro for 22 h in the hMG- , pFSH- , and db- cAMP- supplemented 
medium. They were subsequently cultured for an addiঞonal 50 h in 
the medium deprived of hMG, pFSH, and db- cAMP. In Group II, por-
cine COCs that had been selected for IVM were incubated for 22 h 
in the hMG- , pFSH- , and db- cAMP- enriched medium, followed by 
22- h culture in the medium lacking hMG, pFSH, and db- cAMP. The 
sequenঞal IVM led to reaching the MII stage by 0/128 (0.0%) canine 
oocytes as compared to 202/221 (91.4%) porcine oocytes. In con-
clusion, canine oocytes failed to acquire the meioঞc competence and 
to reach the meioঞc maturity under the same condiঞons of two- step 
IVM that were used for porcine oocytes.      
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     S     Yotov    1    ;     A     Atanasov    1    ;     Y     Ilieva    2    
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     The study was designed to evaluate the pregnancy status in Bulgarian 
Murrah buffaloes a[er hormonal treatment during the early postpar-
tum period. The experiment was carried out with 30 clinically healthy 
mulঞparous buffaloes, during breeding season, housed in the same 
management. The calves were separated from the dams immedi-
ately a[er parturiঞon. The animals were randomly allocated in three 
groups: group I (non treated; n = 10); group II (n = 10) received 100 μg 
GnRH on day 14 and 25 mg PGF 2α  (Dinoprost) on day 21 postpar-
tum and group III (n = 10) injected with GnRH- PGF 2α - PGF 2α  with the 
above menঞoned doses on days, 14, 21 and 32 postpartum, respec-
ঞvely. Ferঞle bulls remained in the first group permanently, while in 
the treated groups they were introduced a[er the last prostaglandin 
injecঞon. Ultrasound pregnancy check was performed monthly unঞl 
month six a[er calving. The results were processed by correlaঞon 
analysis and staঞsঞcal test for comparing the differences between 
proporঞons. At the first ঞme pregnancy was registered in the hor-
monal treated groups II and III (30% and 20%) a[er the first and in 
the control animals (10%) a[er the second postpartum month. The 

cumulaঞve percentages of pregnant buffaloes correlated posiঞvely 
(r ≥ 0.96; p < 0.05) to postpartum days. The final ultrasound exams 
showed more pregnancies (60% and 70%) in group II and group III 
than in group I (30%). Significant difference (p < 0.05) between the 
pregnancy results for groups I and III was also determined. In con-
clusion, the pregnancy status in Bulgarian Murrah buffaloes could be 
improved by the used hormonal treatments during the early postpar-
tum period.      

       P 266  |    Associaঞ on between farrowing 
duraঞ on and plasma oxytocin concentraঞ ons at 
the subsequent estrus in sows 
     J     Yun    ;     S     Björkman    ;     C     Oliviero    ;     O     Peltoniemi    
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     We invesঞgated whether duraঞon of farrowing affects plasma oxy-
tocin concentraঞons of sows at subsequent estrus. A total of 31 
crossbred sows (Finnish Yorkshire × Finnish Landrace) were allo-
cated into two treatment groups according to duraঞon of farrow-
ing: 1) SHORT (159 ± 29 min): 14 sows (parity 3.8 ± 2.6) with shorter 
than 200 min farrowing duraঞon, and 2) LONG (579 ± 263 min): 17 
sows (parity 5.1 ± 2.5) with longer than 300 min farrowing duraঞon. 
Duraঞon of farrowing was determined by the birth interval between 
the first and the last piglets. A[er a 4 week lactaঞon, the sows were 
confined in the stalls and catheterized 3 days before the expected 
estrus through the auricular vein following a nonsurgical catheteriza-
ঞon procedure. Upon triggering the standing reflex by boar introduc-
ঞon, blood samples were collected −15, −10, −5, 0, 1, 2, 3, 4, 6, 8, 10, 
15, 20, 25, 30, 40, 50 and 60 min while the boar introducঞon occurred 
at 0 min. Plasma oxytocin concentraঞons were measured using ELISA 
kits (Enzo Life Sciences, Switzerland). Repeated measures using 
mixed model were used to analyze periodical oxytocin concentraঞons 
according to the boar introducঞon. Plasma oxytocin concentraঞons 
of estrous sows in the LONG group (22.2 ± 1.8 pg/ml) were greater 
than in the SHORT group (15.6 ± 2.0 pg/ml) during the whole sam-
pling period, i.e. 15 min prior to unঞl 60 min post boar introducঞon 
(p < 0.05). During the presence of the boar for 10 min, estrous sows 
in the LONG group (27.8 ± 3.6 pg/ml) tended to have greater plasma 
oxytocin concentraঞons than in the SHORT group (17.8 ± 4.0 pg/ml; 
p = 0.07). The results indicate that prolonged farrowing might lead to 
an increase in plasma oxytocin concentraঞons of estrous sows at the 
following breeding.      

       P 267  |    Cesarean secঞ on in bitches: therapeuঞ c 
plan to increase neonatal viability 
     A     Zagorskaia    ;     M     Baঞ sta-Arteaga    ;     R     Pérez    ;     J     Vilar    
   Faculty of Veterinary Medicine, University of Las Palmas de Gran Canaria, Arucas, 
Spain   



     |  153ABSTRACTS

     The present study tried to define the reliability of an adapted Apgar 
score as a tool to check newborn viability in puppies delivered by 
cesarean secঞon. Data from 36 cesarean secঞons and 121 puppies 
were included. Immediately a[er the uterine delivery, the pups were 
evaluated to detect birth defects and then, a modified Apgar score 
(range: 0–10) was used to define neonatal viability as criঞcal neonates 
(0–3), moderate neonates (4–6) and opঞmal neonates (7–10). Apgar 
score assessed the following parameters: heart rate, respiratory rate, 
mucous membrane color, reflex irritability and mobility. Neonatal 
mortality at birth was 0.8% (1/121), increasing ঞll 4.95% a[er 48 h. 
The incidence of birth defects was 4.13% (5/121) included cle[ pal-
ate as the most frequent pathology. Five minutes a[er birth, the inci-
dence of criঞcal neonates was below 5% (5/121) and this percentage 
decreased to 1.65% (2/121) at 1 h a[er birth. The percentage of neo-
nates classified as opঞmal were 95.8% (116/121) a[er 1 h a[er birth. 
Resuscitaঞon drugs (naloxone, heptaminol, epinephrine) were applied 
to 9.09% (11/121) of neonates (5 criঞcal neonates and 6 moderate 
neonates). This study determined that the spontaneous neonatal 
mortality was not influenced by the different anestheঞcs protocols 
applied. Apgar score quickly detects the viability of neonates and 
idenঞfied the puppies in criঞcal condiঞon and led to establish a suit-
able protocol of neonatal resuscitaঞon and intensive care in order to 
increase survival of puppies      
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     Bama Miniature Pigs, which in small size and body weight, have 
become important biomedical models due to their anatomical and 
physiological resemblance to humans. The aim of the current study 
was to esঞmate reproducঞve parameters of Bama Miniature Pig for 
providing basic data in applicaঞons on the biomedical and agricultural 
research. Data on 235 li�ers were collected from pig farmers in the 
Chongqing and Sichuan province, under sub- tropical monsoonal cli-
mate, and the results showed that age at puberty of female piglets 
was 68.04 ± 19.1 days while estrus cycle averaged 21.32 ± 0.64 days. 
Gestaঞon length and li�er size averaged 114.13 ± 2.03 days and 
7.72 ± 2.59, respecঞvely, with 4.47 ± 1.77 kg of birth li�er weight. 
The weaning ঞme averaged 41.08 ± 1.65 days with the li�er weaning 

weight 20.75 ± 7.34 kg. According to the li�er size of sows (≤5, 6, 7, 
8, 9, 10 and ≥11), the piglets were divided into 7 groups, and the body 
weight at birth, 30 and 60 days was significantly different (p < 0.01) 
among groups. Data of semen quality from 900 boar semen sam-
ples showed that the ejaculaঞon volume, spermatozoon density, pH 
value, sperm live rate, sperm resistance index and rate of abnormal-
ity spermatozoa were 95.31 ± 26.53 ml, (7.80 ± 1.60) × 10 7  cells/
ml, 8.23 ± 0.40, (75.33 ± 5.18)%, 581 ± 35 and (5.13 ± 1.65)%, 
respecঞvely.      
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     The aim of this study was to invesঞgate the differences in the 
level of anঞoxidaঞve protecঞon and lipid peroxidaঞon in the tes-
tes and different parts of the epididymis in reproducঞve boars. The 
study was performed on five boars of the Swedish landrace breed, 
10 months of age. Tissue samples were taken of the testes and 
the head, body and tail of the epididymis. In the obtained super-
natants of the homogenized ঞssues, the acঞviঞes of glutathione 
peroxidase (GSH- Px), glutathione reductase (GSH- RD), superoxide 
dismutase (SOD), gamma glutamyl transferase (GGT), and concen-
traঞon of malondialdehyde (MDA) were determined. Significantly 
higher acঞviঞes of GSH- Px and GSH- RD (p < 0.05) were found in 
the testes than in the epididymis. The testes were found to have 
a significantly higher acঞvity of SOD than the head and tail of the 
epididymis (p < 0.05). The MDA concentraঞon in the head of the 
epididymis was significantly higher than in the testes, body and tail 
of the epididymis (p < 0.05). Simultaneously, the MDA concentraঞon 
in the testes, was significantly higher than in the body and the tail 
of the epididymis (p < 0.05). In epididymis tail, a significantly higher 
acঞvity of GGT was recorded than in the testes and other parts of 
the epididymis (p < 0.05). The results of the current study indicate 
the physiological importance of anঞoxidaঞve enzymes in ঞssues of 
the reproducঞve system in boars. Furthermore, the obtained results 
may serve to be�er understand the mechanisms of male inferঞlity 
and to improve boar semen storage.     
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