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o the r  me tabo l i t e s .  I t  is i n t e r e s t i ng  to no te  t h a t  on ly  
ga lac tose  l i be r a t ed  f rom t h e  reserve  o l igosacchar ides  
ac t ive ly  p a r t i c i p a t e d  in  t h e  m e t a b o l i c  processes  of ger- 
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Changes in concentrations of pea seed oligosaccharides during ger- 
mination. 

m i n a t i n g  pea  seeds, whi le  sucrose d id  not .  On t he  o t h e r  
h a n d ,  sucrose  is r epo r t ed  to  be  ut i l ized r ap id ly  d u r i n g  
g e r m i n a t i o n  process  of soybeans  ~~ 

These  resul t s  ind ica te  t h a t  e -ga lac tos idase  is t h e  m a j o r  
ac t ive  e n z y m e  sys t em in pea  seeds in t h e  process  of 
u t i l i za t ion  of reserve  o l igosacchar ides  a t  t h e  ear ly  s tage  
of ge rmina t ion ,  and,  therefore ,  i t  caused  t he  ol igosaccha-  
r ides of the  ra f f inose  f a m i l y  to decrease  in concen t r a t i on ,  
a n d  free sucrose c o n c e n t r a t i o n  is to  increase.  

Zusammenfassung. Bei  b i o c h e m i s c h e n  U n t e r s u c h u n g e n  
wXhrend der  K e i m u n g  v o n  Pisum sativum w u r d e n  Ver-  
~inderungen im G e h a l t  yon  freien Zucke rn  b e o b a c h t e t .  
e -Ga lak tos idase  is t  das  a k t i v s t e  E n z y m  u n t e r  den  ver-  
sch iedenen  E n z y m s y s t e ~ e n  de r  E rbsen ,  d ie  im Anfangs-  
s t a d i u m  der  K e i m u n g  Rese rvezucke r  ve rwer ten ,  wobei  
die K o n z e n t r a t i o n  de r  Ol igosacchar ide  a b n i m m t ,  w/ ih rend  
die jenige yon  Saccharose  eine S te ige rung  erf~thrt. 
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On the Nature  of Ca lc ium P h o s p h a t e s  in Ur inary  Calculi  

A m o n g  t h e  subs t ances  occur r ing  m o s t  c o m m o n l y  in 
u r i n a r y  calculi,  ca lc ium p h o s p h a t e s  are, a long  w i t h  
ca l c ium oxata tes ,  t h e  ones  found  m o s t  f r e q u e n t l y  ( thus,  
in our  r e c e n t  s t u d y  of some 120 h u m a n  urolJ ths  f rom 
Macedon ia  (Yugoslavia)1,  we h a v e  found  ca lc ium phos-  
p h a t e s  in  a l m o s t  ha l f  of t h e  i n v e s t i g a t e d  stones) .  Desp i t e  
th i s  fact ,  however ,  t he  t r u e  chemica l  n a t u r e  of t h e  cal- 
c ium p h o s p h a t e  c o n s t i t u e n t s  is dif f icul t  to  de te rmine ,  
m a i n l y  because  t h e y  a p p e a r  to  be  poor ly  c rys ta l l ized  
a n d  are, moreover ,  f o u n d  a l m o s t  a lways  in a n  i n t i m a t e  
m i x t u r e  w i t h  ca lc ium oxa la tes  ( a p p a r e n t l y  as a resu l t  
of e p i t a x i a l  o v e r g r o w t h  2). H a v i n g  a l o n g - s t a n d i n g  i n t e r e s t  
in t h e  I R - s p e c t r o s c o p y  of c a l c i u m  p h o s p h a t e s  3-5, we 
emp loyed  t h i s  t e c h n i q u e  in a n  a t t e m p t  to  solve, a t  l eas t  
pa r t l y ,  t h i s  i n t e r e s t i ng  p rob lem.  

Materials and method. T he  I R - s p e c t r a  ( recorded of K B r  
pressed  discs on  a P e r k i n - E l m e r  521 I n f r a r e d  Spectro-  
p h o t o m e t e r )  of t he  calcul i  were c o m p a r e d  w i t h  t h e  
spec t ra  ( recorded b y  us or publ i shed)  of t h e  c o m m o n  s tone-  
fo rming  c o m p o u n d s .  Ar t i f ic ia l  m i x t u r e s  of some ca lc ium 
p h o s p h a t e s  ( c a rbona t oapa t i t e ,  h y d r o x y a p a t i t e ,  oc taca l -  
c i u m  p h o s p h a t e )  w i t h  ca lc ium oxa la te s  were  p r e p a r e d  
and  t h e i r  spec t r a  also recorded.  P a r t i c u l a r  a t t e n t i o n  was  
pa id  to  t h e  750-500 Cm -1 reg ion  in wh ich  t he  a b s o r p t i o n  
b a n d s  are  r e l a t ive ly  s h a r p  (cf. Figure)  a n d  t h e i r  fre- 
q u e n c y  can  t h u s  be  m e a s u r e d  w i t h  a r a t h e r  h i g h  accuracy .  
Q u a l i t a t i v e  chemica l  t e s t s  were  also pe r fo rmed .  

Results and discussion. Tile ana lys i s  of t he  spec t r a  
showed  t h a t  t h e  ca lc ium p h o s p h a t e  c o n s t i t u e n t  of t he  
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I R-spectra of (a) an artificial hydroxyapatite - Ca oxalate mixture; 
(b) an artificial carbonate-apatite - Ca oxalate mixture; (e) an arti- 
ficial octacalcium phosphate - Ca oxalate mixture; (d) a calculus 
which does not contain carbonate-apatite. 
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calculiwas,  undoubted ly ,  ca rbona toapa t i t e ,  Ca:0(PO4) ~COa 
and  in all such cases t he  qua l i t a t ive  chemical  t es t s  showed 
presence  of calcium, p h o s p h a t e  and  ca rbona te  ions. In  
some cases, however ,  the  charac ter i s t ic  ca rbona te  b a n d s  
(at abou t  1470 and  1423 cm -1) were absen t  f rom the  
spec t ra  of t he  calculi and  the  chemical  t e s t s  failed to 
reveal  presence  of ca rbona te  ions. Since, obviously,  the  
calcium p h o s p h a t e  in these  cases could no t  be carbona to-  
apat i te ,  proof  was sought  to  de te rmine  whe the r  it  could 
t h e n  be hyd roxyapa t i t e ,  whi t locki te  or brushi te ,  i.e. any  
of t he  calcium phospha t e s  usually repor ted ,  besides car- 
bona toapa t i t e ,  as s tone- forming  compounds .  The possi- 
bili ty,  m e n t i o n e d  w i thou t  m u c h  emphas i s  only recent ly  by  
LONSDALE ~ Of oc taca lc ium phospha te ,  CasH2(PO4). 5H20 
being a cons t i tuen t  of u r ina ry  calculi, was also inves-  
t igated.  

The compar i son  of the  spec t ra  of t he  urol i thic  mater ia l  
wi th  those  r epor ted  for whi t locki te  6 and brushite~,6, 7 
showed t h a t  these  2 compounds  have  numerous  absorp-  
t ion b a n d s  no t  p re sen t  in t he  spec t ra  of t h e  urol i ths  in 
quest ion.  H y d r o x y a p a t i t e  also shows a character is t ic  
b a n d  (at a round  6 3 0 c m - :  and  a t t r i bu t ab le  6 to  OH 
libration) no t  p resen t  in the  spec t ra  of the  calculi. As 
seen f rom the  Figure  (a) th is  b a n d  is clearly visible in 
the  spec t ra  of t he  art if icial  h y d r o x y a p a t i t e  - calcium 
oxala te  mix tu res  even when  the  in t ens i ty  of t he  514 c m - :  
calcium oxala te  b a n d  (and hence  the  re la t ive concent ra-  
t ion of t he  lat ter)  was m u c h  h igher  t h a n  in t he  spec t ra  
of t he  urol i ths  which,  however  showed no t race  of the  
630 c m - :  b a n d  (Figure d). On the  o ther  hand ,  t he  spec t ra  
of t he  oc taca lc ium p h o s p h a t e  - calcium oxala te  mix tu re s  
(F igure  c) were s t r ik ingly similar  to  t he  spec t ra  of t he  

urol i ths  under  considerat ion,  especially in the  750-500 c m - :  
region where  t he  ag reemen t  was  well wi th in  the  absolu te  
accuracy wi th  which  the  f requencies  of the  bands  were  
measured.  

I t  could thus  be concluded t h a t  in the  urol i ths  inves-  
t i ga t ed  b y  us c a r b o n a t o a p a t i t e  was  by  far t he  m o s t  
c o m m o n  of t he  calc ium p h o s p h a t e  const i tuents ,  t h a t  
oc taca lc ium p h o s p h a t e  could be a cons t i t uen t  in some 
cases and t h a t  h y d ro x y ap a t i t e ,  whi t locki te  and b rush i t e  
were no t  found.  

Rdsumd. P a r m i  les phospha te s  de calcium, la ca rbona t -  
apa t i t e  est  le plus f r6quent  cons t i t uan t  de quelque 120 
calculs ur inaires  p r o v e n a n t  de la Mae6doine (Yougo- 
slavic). Le  p h o s p h a t e  octacalc ique pour ra i t  en 4tre aussi,  
mats  on n ' y  a pas  consta t6  la pr6sence d ' h y d r o x y a p a t i t e ,  
de whi t locki te  e t  de brushi te .  
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Bradykinin-Potentiat ing Peptides from the Venom of Agkistrodon halys blomhoffii I 

In  1965, FERREIRA 2 found  t h a t  t he  b radyk in in -  
po t en t i a t i ng  factors  in t he  v e n o m  of Bothrops jararaca 
seem to be pept ide- l ike  subs tances  which  are dia lyzable  
a n d  hea t -s tab le .  We  isolated s imilar  fac tors  f rom the  
v e n o m  of t he  Japanese  snake, Agkistrodon halys blomhoffii 
(trivial name,  Mamushi) ,  and  conf i rmed t h a t  t he  factors  
which  show b radyk in in  po t en t i a t i on  on isolated guinea- 
pig i!eum are qui te  s imilar  to  those  d e m o n s t r a t e d  in 
Bothrops jararaca v e n o m  3. This  r epor t  describes t he  isola- 
t ion  and  charac te r iza t ion  of b r adyk in in -po t en t i a t i n g  
factors  in the  v e n o m  of Agkistrodon halys blomhoffii. 

Five  grams of lyophil ized v e n o m  were dissolved in 
20 ml  of 0 .01M p h o s p h a t e  buffer,  p H  8.0, and  imme-  
d ia te ly  appl ied to a co lumn (4.5 • 135 em) of Sephadex  
G-100 equi l ibra ted  wi th  t he  same p h o s p h a t e  buffer  in a 
cold room. E lu t ion  wi th  the  same buffer  was pe r fo rmed  
a t  a f low ra te  of 30 ml/h.  B radyk in in -po t en t i a t i ng  ac t iv i ty  
was found  in a low molecular  weigh t  f rac t ion while large 
a m o u n t s  of v e n o m  prote ins  and  enzymes  were r emoved  
f rom the  co lumn in t he  void  volume.  The  p y r o g l u t a m y l  
pept ides ,  which  were found  in th is  v e n o m  and  charac-  
te r ized  as Py rog lu -Asn-Try  and  Pyrog lu -Gln-Try  4, were  
eluted f rom the  column la ter  t h a n  the  p o t e n t i a t i n g  fac- 
tors.  The f rac t ions  conta in ing  po t en t i a t i ng  fac tors  were  
lyophil ized and  the  residue was dissolved in 10 mt  of 
dist i l led wa te r  and  gelfi l tered t h rough  a co lumn (3 • 90 cm) 
of Sephadex  G-25. The  p o t e n t i a t i n g  factors  (144 mg) 
were puri f ied fu r ther  b y  co lumn c h r o m a t o g r a p h y  Oil 
CM-Sephadex  C-50 (1.5 • 92 cm), equi l ibra ted  wi th  
0 .005M sodium ace ta te  buffer,  p H  5.0. The co lumn was 
e luted a t  a f low ra te  of 10 ml /h  f i rs t  wi th  240 ml of the  
equi l ibra t ion buffer  and  t h e n  wi th  the  same buffer  a t  a 

Amino acid conlpositions of bradykinin potentiating peptides, A, 
B, C, D and E from the venom of Agkistrodon halys blomho]/ii 

Amino acid residues per mole 
A-peptide B-peptide C-peptide D-peptide E-peptide 

Lys - 0.9 - - 0.7 
Arg 1 1 - 1 - 
Glu 1 1 1 1 1 
Pro 3.8 4 4 3.7 4 
Gly 1.7 1 1.2 1.6 - 
Ile 1 0.7 0.7 1 - 
Leu - 0.64 0.7 1 - 
Asp . . . .  0.8 
Ser . . . .  0.7 
Val . . . .  1 
Try . . . .  0.8 
Ammonia (1.0) (0.5) (0.3) (1.0) (0.5) 
Total 9 10 8 10 10 
residues 

Amino acids were analyzed ill a JEOL-3BC 'Auto Analyser'. Hydro- 
lysis was carried out in constant boiling HCI at 110 ~ for 12, 24 
and 48 h. The tryptophane content was determined speetrophoto- 
metrically by the method of GOODWlN and MORTO~ ~. 
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