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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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c o n c e n t r a t i o n  of 1 .0M.  A p p l y i n g  t h e  n i n h y d r i n  r eac t ion  
a f t e r  a lka l ine  hydro lys i s  a t  100~ for  2.5 h, 5 pep t ide  
peaks,  A, ]3, C, D a n d  E, were found  in t h e  eluate .  The  
yields  of pep t ides  i so la ted  were as follows; A, 10 nag; 
B, 37.5 rag;  C, 9 rag;  D, 4 mg;  a n d  E, 13 rag. On h igh  
vo l tage  p a p e r  e lec t rophores i s  a t  p f I  3.5, each  pep t ide  
gave  a single spo t  s t a in ing  w i t h  t he  pep t ide  r eagen t  tert- 
b u t y l h y p o c h l o r i t e - o - t o l i d i n e - K I  5. P e p t i d e  E gave  a posi-  
t i ve  E h r l i c h ' s  r eac t ion  a n d  pep t ides  A, 13 a n d  D gave  
pos i t ive  reac t ions  w i t h  Sakaguch i ' s  reagent .  Moreover ,  
pep t ides  A, C a n d  D did  no t  r eac t  w i t h  n i n h y d r i n  re- 
agent ,  sugges t ing  t he  abse~ce  of free a m i n o  groups  in 
t h e i r  N- te rmina l s .  The  ac t ion  of b r a d y k i n i n  on  i so la ted  
gu inea-p ig  i l eum was p o t e n t i a t e d  twofold  b y  5-20 ~zg 
of a n y  of these  pept ides .  T he  Tab le  shows t h e  a m i n o  
acid compos i t ions  of t he  pept ides .  All  c o n t a i n e d  1 mole  
of g l u t a m i c  acid a n d  4 moles  of pro l ine  a n d  a t o t a l  of 
8-10 a m i n o  acid residues.  F r o m  t h e i r  a m i n o  acld com- 
posi t ions ,  i t  is a s s m n e d  t h a t  p a r t s  of t h e  a m i n o  acid 
sequences  of pep t ides  A, B, C a n d  D are homologous .  
I n v e s t i g a t i o n s  on  t he  a m i n o  acid sequences  of these  
pep t ides  are  now in progress.  One cha rac t e r i s t i c  of these  

ma te r i a l s  is t h e i r  h i g h  pro l ine  con ten t .  B r a d y M n i n  also 
ha s  a h igh  pro l ine  con ten t ,  the re fore  i ts  s t r u c t u r a l  
r e l a t ionsh ip  w i t h  b r a d y k i n i n  p o t e n t i a t i n g  pep t ides  seems 
in te res t ing .  

Zusammen/assung. Aus d e m  Gif t  v o n  Agkislrodon halys 
blomho[[ii k o n n t e n  d u t c h  S / i u l ench roma tog raph i e  a n  
S e p h a d e x  G-100, G-25 u n d  CM-Sephadex  C-50 fiinf 
P e p t i d k o m p o n e n t e n  isol ier t  werden,  welche  die k o n t r a -  
h ie rende  W i r k n n g  yon  B r a d y k i n i n  auf  den  isol ier ten  
M e e r s c h w e i n c h e n d a r m  s ign i f ikan t  e rh6hen .  
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Inhib i t ion  of R e d u c t i o n  in F e m a l e  M o u s e  M e i o s i s *  

The  mi to t i c  sp indle  i n h i b i t i o n  effect  of Colchicine and  
Vinc r i s t ine  is well  k n o w n  1, 2, as is t he  effect  in  m a m m a l i a n  
e m b r y o n i c  he t e rop lo i dy  a a n d  p r o n u c l e a r  f o r m a t i o n  4. 
Ea r l i e r  s tages  in  female  oogenesis  h a v e  n o t  been  s tudied,  
a l t h o u g h  e x p e r i m e n t s  w i t h  m a m m a l i a n  spe rma togenes i s  s 
a n d  anne l id  oogenesis  ex is t  6-s. Since i n h i b i t e d  r e d u c t i o n  
of meiosis  could lead to  p e n t a p l o i d y  in zygotes  9, t he  
effects of sp indle  i n h i b i t i o n  on  ear ly  mouse  oogenesis  
in  v ivo  a n d  in v i t ro  h a v e  been  s tud ied  in t he  e x p e r i m e n t s  
descr ibed  here in .  

Materials and methods. Groups  of twe lve  21-day-old  
S t rong-A der ived  female  mice  we igh ing  10-12 g were 
in jec ted  s.c. w i t h  doses of t he  colchicine d e r i v a t i v e  Col- 
cemid  f rom 0.1-50 ag /g  b o d y  wt.  or Vincr i s t ine  f rom 
0.01 to  5.0 ~zg/g b o d y  wt.  a t  t h e  same  t i m e  t h a t  2.5 I U  
of p r e g n a n t  m a r e  s e rum (PMS) w e r e , g i v e n  a n d  on  t he  
s u b s e q u e n t  2 days,  or t he  t o t a l  m i n i m u m  effect ive  dose 
(MED) of Colcemid was g iven  w i t h  t he  h u m a n  chor ionic  
g o n a d o t r o p h i n  (HCG) a n d  u  w i t h  P M S  or  up  
to 10 h a f t e r  HCG. 48 h a f t e r  PMS,  1.0 I U  of H C G  were 
g iven  a n d  14-16 h t h e r e a f t e r  t he  ov iduc t s  were e x a m i n e d  
for ova.  Ova  t h u s  recovered  were p r e p a r e d  for  cyto-  
genet ic  e x a m i n a t i o n  b y  a modi f ied  TAI~KOWSKI m e t h o d  ~ 
and  assessed as to  n u m b e r  a n d  m o r p h o l o g y  of chromo-  
somes in t he  second m e t a p h a s e  (M II) a n d  f i rs t  po la r  
b o d y  (PBI).  I f  o v u l a t i o n  h a d  n o t  occurred,  i t  was  con-  
s idered t h a t  t h e  a g e n t  h a d  Mocked  sp indle  f o r m a t i o n  
a n d  in t ra fo l l i cu la r  ova  were p r e p a r e d  in a s imi la r  fashion.  
The  presence  of a f i r s t  meio t ic  m e t a p h a s e  (M t) conf igura-  
t i on  in these  ova  was cons idered  ev idence  t h a t  t he  a g e n t  
h a d  i n h i b i t e d  sp indle  fo rma t ion .  I n  v i t ro  s tud ies  were 
car r ied  ou t  w i t h  o va  f rom a d u l t  d ioes t rons  females.  
A p p r o x i m a t e l y  20 ova  were a d d e d  to each  cu l tu re  f lask 
which  c o n t a i n e d  4 • 10 -~ to  10 -s (stepwise) tzg of Colcemid 
or 4 x  10 -~ to  10 -~ (stepwise) ag  of V i n c r i s t i n e / m l  of 
media .  These  were h a r v e s t e d  a f t e r  14-16 h of i n c u b a t i o n  
a n d  p r e p a r e d  for  cy togene t i c  e x a m i n a t i o n .  Cr i te r ia  for 
sp indle  b lock  were t h e  same  as in  vivo.  

I n  v ivo  r ecove ry  was s tudied,  b y  g iv ing  a single dose 
of t he  t o t a l  M E D  of Vinc r i s t ine  co inc iden t  w i t h  t he  PMS 
or Colcemid w i th  t t C G  to  groups  of 12 female  mice  a n d  
check ing  a t  h o u r l y  in t e rva l s  for  o v u l a t i o n  b e g i n n i n g  12 h 
a f t e r  t h e  HCG, t he  t i m e  w h e n  ovu l a t i on  n o r m a l l y  occurs.  
W h e n  i t  h a d  occurred,  ha l f  of t he  recovered  ova  were 
obse rved  w i t h  phase  mic roscopy  for sp indle  cons t i t u t i on ,  
pa r t i cu l a r l y  for  bi-  a n d  t r ipo la r  o r i en t a t i ons  a n d  p repa ra -  
t ions  were m a d e  for c h r o m o s o m e  ana lys i s  to  d e t e r m i n e  
d i s t r i b u t i o n  in M II w i t h  p13I. A c t i n o m y c i n  D (AMD), 
f resh ly  p r e p a r e d  in saline,  was  g iven  in a dose of 1.0 ag /g  
b o d y  wt.  s.c. w i t h  t he  H C G  or a t  1, 3, 4, 5, etc. h o u r s  a f t e r  
HCG. This  dose was selected on  t he  bas is  of p r e l i m i n a r y  
e x p e r i m e n t s  as t he  m a x i m u m  dose wh ich  d id  n o t  pro- 
duce  a n y  microscopica l ly  obse rvab le  effects on  t he  ch romo-  
some conf igura t ions  of ova.  O b s e r v a t i o n s  for r ecove ry  
were m a d e  as above .  

Fo r  s t u d y  of in  v i t ro  recovery ,  eggs were  i n c u b a t e d  in 
s t a n d a r d  fash ion  us ing  t he  same  c o n c e n t r a t i o n s  as in  
the  i nh ib i t i on  s tudies .  Af te r  14 h of i n c u b a t i o n  t he  ova  

* Part of this data was presented in abstract in Clinical Research, 
vol. XV, No. 2, April 1967, p. 268. 
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