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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  
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Inhibited first meiotic metaphase from mouse ova (a) in vivo from animal treated with 1 ~.g of Vineristine and (b) in vitro incubation with 
4 X 10 -8 p.g/rnl of Colcemid. 

were checked for t he  presence  of P]31 and  M n. If  these  
were not p resen t  and  M I figures p resen t  the  eggs were 
washed  3 t imes  in fresh media  and  replaced ill a n e w  
Miquot  for fu r the r  incuba t ion  wi thou t  inhibi tor .  A t  1, 
2, 3, 4, 8, 12 and  24 h thereaf te r  observa t ions  were m a d e  
of the  meiot ic  stages. Demons t r a t i on  of the  presence  of 
M I in sample  ova  was  considered evidence t h a t  inhib i t ion  
had  pers is ted  and  t h e  presence  of MII /pB I t h a t  escape 
had  occurred.  The recovery  f rom inhibi t ion was  s tudied  
in the  presence  of AMD a d d e d  to  the  fresh media,  a f ter  
washing  3 t imes,  a t  a concen t ra t ion  of 0.1 ~g/ml of media,  
selected as t he  m a x i m u m  a m o u n t  which  did no t  damage  
chromosomes .  Sampl ing  was carried out  as above.  

Results. In  vivo,  t he  1V~ED was 10 ~g/g b o d y  wt.  for 
Colcemid and  i vg/g b o d y  wt.  for Vincr is t ine .  W h e n  the  
to ta l  M E D  was given as a single in ject ion wi th  t he  t tCG 
or P M S  respect ive ly  and  recovery  assessed, i t  was found 
t h a t  w i th  Colcemid P B  I and M n fo rmat ion  and  ovula t ion  
had  occurred b y  14 h af ter  t he  dose. However ,  w i th  
Vincris t ine,  t he  block pers is ted  for 67.-5 h or 19.5 h af ter  
HCG. AMD did no t  prolong or enhance  recovery  f rom 
ei ther  Vincr is t ine  or Colcemid. 

In  vi t ro ,  the  m i n i m u m  effect ive dose of Colcemid 
s tudied  was  4 • 10 -3 ~g/ml of media  wi th  recovery  at  all 
concen t ra t ions  a t t a ined  b y  2 h. The M E D  of Vincr is t ine  
was 4 •  10 -v ~g/ml and  recovery  was par t ia l ly  comple te  
wi th  the  fo rma t ion  of some MII/pBIs by  8 h af ter  r emova l  
f rom inhib i tor  conta in ing  media.  A t  a concen t ra t ion  of 
4 •  -6 ~g/ml a few MII/pBIs were  de tec ted  a t  2 4 h .  
A t  concen t ra t ions  of 4 • 10 -5 vg/ml  and  greater ,  recovery  
had  no t  been  achieved a t  36 h when  M I was the  only  
conf igura t ion  observed in all ova. Spiral izat ion changes  
cons i s ten t  w i th  such long incuba t ion  were  seen. Some 
segmen ta t ion  was  also visible a t  24 h and  36 h in t he  
4 • 10 -~ and 10 -7 concentra t ions .  The  add i t ion  of AMD 
wi th  or af ter  inhib i tor  did no t  affect  inhib i t ion  or recovery.  

Discussion. I n  th is  m a m m a l i a n  sys t em spindle inhibi-  
t ion a t  f irst  meiot ic  m e t a p h a s e  was induced  in vivo and 
in v i t ro  (Figure). I n  sharp  con t ras t  to  mar ine  annel id  
oocytes  s Vincr is t ine  was  m u c h  more  p o t e n t  t h a n  Col- 

cemid in t e rms  of effective concen t ra t ion  and  dura t ion  
of action.  The compar i son  m a y  no t  be an exac t  one, 
since the  spindle was  a l ready formed in t he  annel id  ooeyte  
when  the  inl~ibitor was added  and  was  in the  process  of 
fo rma t ion  in b o t h  mouse  oocyte  sys tems.  Since t h e  f i rs t  
m e t a p h a s e  mouse  oocyte  can be inh ib i ted  in vivo as 
descr ibed in the  exper imen t s  r epor ted  here, one could 
reasonably  expec t  he te rop lo idy  wi th  fert i l izat ion,  a l though  
examina t ion  of ova which  had  recovered f rom inhibi t ion 
revealed normal  spindle o r ien ta t ion  and  disposi t ion of 
chromosomes.  This  is diff icult  to  reconcile w i th  the  r epor t  
of ]~OMSEL-I-IELMREICHll of t r ip lo id  r ab b i t  eggs fert i l ized 
in Colcemid which  developed only  to  mid-ges ta t ion  wi th  
subsequent death, or the production of multiple pronuclei 
in fertilized mouse eggs treated during second maturation 
division 4. It may be that mammalian iss and 2nd spindle 
formations differ intrinsicallyIK 

Zusammen]assung. Es wurde  der H e m m u n g s e f f e k t  yon  
Colcemid und  Viner is t in  auf die Meiose bet  IVf~iuseeiern 
in v i t ro  a n d  in vivo un te r such t .  Die in v i t ro  wi rksame  
minimale  K o n z e n t r a t i o n  fiir Vincr is t in  wurde  bet  4 • 10-~ 
~zg/mI, itir Coleemid bet 4 • 10 -3 ~g/ml gefunden.  Die in  
vivo wi rksame Minimaldosis  yon  Vincr is t in  war  1 ~g/g 
K6rpergewicht ,  y o n  Colcemid 10 ~g/g K6rpergewicht .  
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