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ABSTRACT
Key objectives of this paper were to present the prevalence of tetracycline presence in fox’s teeth and jaws and their age strucfue
after two performed campaigns for oral rabies vaccination in 2011 in Macedonia and to evaluate the successfulness of the b
aptake. The method used for detection of tetracycline was based on fluorescent microscopy of fine sections of teeth and mandibula
bones of foxes in ultra-violet light. Age determination in the canine sections was based on presence/absence and number of annul
growing lines in the cementum. The total number of examined samples was 141 (n=141) out of which 86 (60,9%) were tetracycline
positive. The Southeastern region had the most positive samples [26 (68,4 %)]. Ninetyeight samples (69,5 %) originated from foxg
older than three years, although there was high prevalence of tetracycline positive samples in all age classes. The presented resulf
showed relatively high percentage of baits uptake by foxes for 2011 in Macedonia, but more thorough sampling on national le
is needed, especially in Northeastern, Polog, Skopje and Vardar region.

Key words: rabies, monitoring of vaccination, tetracycline, fox, age determination

INTRODUCTION

are the ability of the virus for easy transmition through

and the fatal results for human and other animals after

fox, and due to the fox’s ecology, no other species play a

virus [1].
Countries across Europe have created vaccination

European countries [1]. Conducted researches concluded

vaccines are used.
Fox vaccination monitoring is crucial for the

¢ tissue marker is widely used in oral rabies vaccin
Rabies as a zoonotic viral disease is of a great :

concern in the European countries. The main reasons : WHO expert committee on Rabies suggested that th

. testing for the occurrence of a biomarker (tetracycling
direct contact with saliva from the infected animals : — incorporated into the bait is one of the three method

: that could be used for the evaluation of vaccination [3
the development of the disease’s symptoms. Although :
rabies is widely known as a disease of dogs and cats, :
the analyses show that the wild animals are the main : post-mortem. At the same time, during the tetracycli
reservoirs. From the mid of the twentieth century the :
disease virtually disappeared from dogs, established :
itself in the fox population in Eastern Europe and :
unavoidably spread on south and west. Following the :

high co-adaptation of the current rabies virus strain to the : vector and reservoir of the disease, also, is the red for

. (Vulpes vulpes), which constitutes 88% of the rabie
significant role in maintaining the disease in the infected :

areas. Therefore red foxes (Vulpes vulpes) are considered :
as the main reservoir as well as the main vector of the :

: Acquis” has a component for control and eradicationa

: rabies in Macedonia. The project has started on 16 Aw
strategies of foxes in order to monitor and control :

this disease. As a result of implemented oral rabies :
vaccination campaigns there was a great improvement of :
rabies situation across the Europe, especially in western :
. prevention. ‘
that oral application of inactivated rabies vaccines cannot :
confirm satisfactory level of immunization in red foxes :
[2]. Therefore, in vaccine strategies for foxes attenuated *

: was undertaken in autumn (October, 11 — 31). The aerid

: distribution of vaccine Fuchsoral® (SAD B19 strail]
successfulness of implemented vaccination strategy. :

The ability of tetracycline molecule to incorporate into :
bones and teeth and to serve as a long term post-mortem :

for monitoring the bait uptake by wildlife. Therefor,

Tetracycline, as a marker of bait uptake, provides a life
long marking of bones and teeth that is easily detectedar

determination, the age of the animal can be determined
which provides additional data of the conduct
vaccination strategy on one region.

At the Balkan region, including Macedonia, the mai

cases [4]. Therefore, part of the European Instrument for
Pre-Accession Assistance (IPA) project “Capacity build
ing of the veterinary services for implementation of El

gust 2010 and in order to create a multiannual strateg
for control (oral vaccination of foxes), improve passit
surveillance and reporting, as well as to enhance publi
awareness for the risks of this disease and ways of i

In 2011, as part of this project, two oral vaccinatior
campaigns were completed. The first one was initiatedin
spring 2011 (May, 19 — June, 9) and the second campaig

was performed using an automatic dropping system. A
total of 500 000 baits per campaign were dropped, co
ering the whole territory of the country excluding wate
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surfaces and dense urban settlements. The vaccine bait
density was 21.6 baits/km?, the distance between drop-
ping lines was 500 — 600 meters [4].

The main objectives of this paper were to present

the presence of tetracycline in fox’s teeth after two per- :

formed campaigns for oral vaccination in 2011 in Mace- : cavity, presence/absence of cementum and the number of

donia on national and regional level; to determine the : dark lines in cementum that correspond to the number of
age structure profile of collected samples of foxes on ; WRel passed by the animal. "l:hese PArANEIELS AT6 Sur-
national and regional level; to demonstrate the predomi- : ?“amed Z}nd ex.p(r)eslsed as {0)2( = age'tgrgugh the f(c)lllow-
nant age category of foxes in bait uptake and to evaluate : gnse?)%: aaser: Bel. yearg b Jeill; A0 SRR SOS OVES
the successfulness of the bait uptake campaign for oral : )

vaccination of foxes for 2011.

MATERIALS AND METHODS

oratory for rabies and wildlife [5]. The detection method

light. First, sections of teeth and jaw were made, accord-

ing to the protocol for “section of teeth and bone of foxes :
to monitor age and bait uptake” by ANSES, Nancy Lab- :
oratory for rabies and wildlife [6]. The canine is fixed :

by its point and a transversal section is done. The cut is : presence, 26 (68,42 %) out of 38 collected samples,

: while at the Northeastern region there was no positive
done between 2 and 3 mm from the end of the root. For : sample with the lowest rate of collected samples (Table

: ).

angle at the beginning of the first premolar. The result :
is acceptable when the section is 0.2 to 0.6 mm thick :
and when different elements may be identified such as :
the end of the root, pulp cavity, dentine, cementum and : percentage of baits uptake by foxes for 2011 in
some pieces of bone [6]. The created section is placed : Macedonia. In the regions with high number of
: collected samples the percentage of positive samples
: was high, suggesting successfulness of the implemented
. vaccination campaigns.
: collected samples from Northeastern, Polog, Skopje and

: Vardar region is very low, so the level of bait uptake

very young animals, the mandible is sectioned at right

on the microscope slide on a drop of buffered glycerol.
Tetracycline lines will appear as more or less intense yel-
low lines on the bluish background. These lines could be
found at the premolar teeth (characteristic for the young
foxes), dentine and cementum of the canine, as well as

into the mandibular bone. Depending of the number of :
uptake baits, the number of campaigns that animals were :
subjected and the age of the animal, the tetracycline lines :

will vary in thickness, number and location, respectively @ MOSt of them were older than 3 years. Although there

. is lower percentage of occurence of other age classes,

(Figure 1).

: scope slide. The transversal fine section of fox’s canine
: was submerged into the glycerol. Using classical trans-
. mitted light microscope the annual growing lines were .

searched in the tooth cementum. The main parameters
for the age determination are: the size (diameter) of pulp

All of the results (positive/negative samples and age

. of foxes) were processed statistically and geographically
* analyzed using the LABIS® (Laboratory Information

. System) software and MS Excel 2010.
The method used for detection of tetracycline in :

canine and premolar teeth and mandibular bone of red :
foxes is based upon the protocol of ANSES, Nancy Lab- :

RESULTS
In 2011 the total number of examined samples for

. detection of tetracycline was 141 (n=141) of which
uses the fluorescence of tetracycline in ultra — violet : 86 (60,99%)

¢ Predominantly tetracycline was found in mandibular

samples were tetracycline positive.
bone, canine dentine, canine cementum and in the dentine
of the first premolar respectively. The Southeastern
region had the most positive samples on tetracycline

CONCLUSIONS

The presented results showed relatively high

However, the number of

could not be determined. Therefore, more frequent
sampling from the mentioned regions is necessary.
Regarding the age structure of collected samples,

Figure 1. Fluorescence of tetracycline in positive tetracycline samples seen from the transversal fine section of fox's (4)
canine and (B) premolar: 1 - Tetracycline presence in mandibular bone; 2 — Tetracycline lines presence in the dentin of the

canine tooth.

Regarding the age determination of foxes, the pro-
cedure “Age determination on sections of teeth” by

used [7]. Buffered glycerol was dropped on the micro-

a high affinity of bait uptake was noted in all age
: classes. This led us to a conclusion that the implemented
ANSES, Nancy Laboratory for rabies and wildlife was : vaccination campaigns are equally influencing all age

* categories of foxes.
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Table 1. Tetracycline presence distribution in the examined samples on national and regional level

Statistical Region | No. Examined No. Positive No. Negative r‘?s'tlve SHoples
Eastern 26 18 8 69,23
Northeastern 1 0 1 0,00

Pelagonia 34 21 13 61,76

Polog 4 2 2 50,00

Skopje 5 2 3 40,00
Southeastern 38 26 12 68,42
Southwestern 26 15 11 57,69

Vardar 7 2 5 28,57

TOTAL: 141 86 55 60,99

Ninetyeight samples (69,5 %) originated from foxes older than three years, and the rest 43 samples (30.49%) were
within the other age classes (2-3, 1-2 and 0-1). The distribution of positive tetracycline samples according the age
class showed that there was high percentage of positive samples in all age classes, especially in age classes 0-1 and

over 3 years. (Figure 2).

100% —M8—————————————
90%
8% —m ——
70%  S— S e s S
60%
50%
40%
30%
20%
10%

0%

Age class

. 69,50%

- 62,24%
F = Age structure of
collected samples

= Positive tetracycline
E— samples by age (%)

Figure 2. Age structure and distribution of positive tetracycline samples. The age structure is presented as a percentage
Jfrom the total number of samples. The category “positive tetracycline samples” is shown as a percentage of positive samples

in the appropriate age class.

REFERENCES :

1. European commission, (2002).The oral vaccination of
foxes against rabies. Report of the Scientific Committee :
on Animal Health and Animal Welfare. Health & consumer :
protection directorate-general, Directorate C - Scientific -
Opinions

2. Atanasiu, P., Metianu, T., and Bolanos, A., (1982). :
Evaluation d’une vaccination rabique expérimentale -
par la voie orale et intestinale avec des vaccins tués -
concenters et non concentrés. Comp. Immun. Microbiol.
Infect. Dis. 5: 1-3, 187-191

3. WHO, (1992). 8th Report of WHO Expert Committee on

rabies, Geneva

Davcheva K., Cliquet F. (2012). Epidemiological situation
of rabies in Macedonia in 2011. ANSES, Nancy Labora-
tory for Rabies and Wildlife

Detection of tetracycline in teeth and bone specimens by

Jluorescence. ANSES, Nancy Laboratory for Rabies and

Wildlife, 3

Section of teeth and bone of foxes to monitor age and bait
uptake. ANSES, Nancy Laboratory for Rabies and Wild-
life, 2

Age determination on sections of teeth. ANSES, Nancy
Laboratory for Rabies and Wildlife, 2

22 2-4 September 2012, Ohrid, R. of Macedonia




Days of Veterinary Medicine 2012
Original Article 3" International Scientific Meeting

MOHHUTOPHUHI' HA BHECOT HA BAKIIUHAJIHU MAMKH
MPEKY JETEKIIUJA HA TETPAIIUKJIMH U BO3PACHA CTPYKTYPA HA
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AIICTPAKT

I'maBuy 1enm Ha 0BOj Ty Oea 1a ce MpHKaKaT MpeBajieHIaTa Ha IPUCYCTBOTO HA TETPAIMKIIMH BO 3a0MTE M BUJIMIIMTE OJ] JIUCHIIH,
HMBHATA BO3PACHA CTPYKTYpa 110 JIBE CIPOBE/ICHH KaMIla1 3a OpajiHa BaKIMHAIMja npoTHB 6ecHmlo Bo 2011 roauna u eBatyanuja
Ha YCIEIIHOCTA HA BHECOT HA BaKIMHAJTHUTE MaMKH. JleTeKiijaTa Ha TeTpaluKJInH Oasupaiie Ha (payopecieHTHa MHKPOCKOIHja
Ha (UHM CeKIMM O] 3a0MTe M JOJHUTE BUIHMIM Ha YNTpa-BHOJETOBA CBeTIMHA. Bo3pacHaTta cTpyKkTypa BO CeKIMHTE 071 3a0HuTe
Geme ogpeaeHa Ha 6aza Ha MPUCYCTBOTO/OTCYCTBOTO M OPOjOT HA FOAMIIHH JMHHM HA PACT BO LIEMEHTOT. BkynHo Oea HcruraHn
141 (n=141) Bummua, ox kou 86 (60,9%) Gea TeTpauMkiauH Mo3uTHBHU. HajMHOry mo3utuBHM npumepoun [26 (68,4 %)] umamie
BO Jyroucrounnor pernos. Jlepenecet u ocyMm (69,5 %) McnuTaHu MpUMEpPOLH MOTEKHYBAa OJ1 JIMCHIH MOCTAPH O TPH T'OJHHHU
¥ MMalle BUCOKA MPEBAJICHIA HAa TeTPALMKIMH MO3UTUBHU IPUMEPOLHU Kaj CUTE BO3pACHH KiacH. PesynraTuTe mokaxkaa BUCOK
NPOLEHT Ha BHEC HA BAKLMHAIHH MAMKH Kaj JIMCHLATE BO TEKOT Ha JBeTe Kammarmy Bo 2011 roanHa, Hako Ha HALMOHAIHO HHUBO,
noTpedHO € MOTEMETHO MOCTpHUpame 0codeHo Bo CeBepHOMCTOYHHOT, [Tonomknot, CkonckHoT 1 Bapaapcknor pernos.

Kiyunu 360poBu: 6eCHIIO, MOHUTOPUHI HAa BAKLIMHALIM]A, TETPALMKIIMH, JIMCHIA, OJIPE/lyBae HA BO3PACT
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