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wo es inzwischen bei  I sopoden  gelang, nAheren Auf- 
schluss zu gewinnen:  Bei A rmadi l l id ium vulgarelO, 15 und  
A .  nasatumlO, 16 sowie bei  Tecticeps 17 wurde  He te ro -  
gamet ie  der  $ 6  gefunden,  bei  Idotea balthica 18 und  Por- 
cellio di latatus 19 dagegen  He te rogamet i e  der  ~ ,  dasselbe 
zwar auch  bei Jaera  mar ina  20, als wei tere  Besonderhe i t  
h ier  j edoch  mi t  mul t ip l em X.  Ausse rdem spr ich t  fiir die 
Annahme ,  dass Gonosomenmechan i smen  bei I sopoden  
Neuen twick lungen  dars te l len,  der  U m s t a n d ,  dass  in 
mehre ren  der  ohneh in  se l tenen F/ille in die De t e rmina t i on  
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Fig. 2. ~ -Prozente  in Wiirfen der ~ aus dem Freiland von Arma- 
dillidium vulgate. (a) Aus den Populationen Lfineburg and Lauen- 

burg; (b) aus der Population L~igerdorf. 

des Geschlechts  durch  die Gonosomen andere  Fak to ren  
noch eingreifen:  au tosomale  Geschlechtsrea l i sa toren  bei 
Idotea is sowie bei A.  nasa tum 16, Umwelteinfl i isse,  und 
zwar  die TageslAnge, bei  A.  vulgare 81. Und  in die gleiche 
R ich tung  weis t  schliesslich die Beschr~nkung  der  Gono- 
s o m e n m e c h a n i s m e n  auf b e s t i m m t e  Popu la t ionen  einer 
Art .  Hier in  s t eh t  C. convexus nich t  allein: Bei A.  vulgate 
wurden  ganz ex t reme  Unte r sch iede  zwischen Popula-  
t ionen  in bezug auf  die GB festgestellt10, die sich schon 
in den Wii r fen  der  ~ aus dem Fre i land  zeigen (Figur 2). 
Auch die Befunde  bei Haplophthalmus  danicus o sind viel- 
le icht  vergleichbar .  

Summary .  In  two s t ra ins  of C. convexus, an Isopod 
which is known  to be sex -de te rmined  by  a polygenic  sys- 
tem,  monofac tor ia l  sex d e t e rmi n a t i o n  has been  found.  
This  is considered to  be the  resul t  of an evolu t ionary  s tep 
f rom polygenic  to  gonosomal  sex de t e rmina t ion  wi th in  
the  species. 
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Block to Pseudopregnancy in Mice Caused by 
Exposure to Male Urine 

An ol fac tory  block to  p r egnancy  in newly -ma ted  mice, 
caused b y  the  p r o x i m i t y  of males,  especial ly males  be- 
longing to  a d i f ferent  (alien) s t ra in  f rom the  s tud  male, 
has  been  descr ibed by  BRUCE 1'2. Ne i the r  p r egnancy  nor  
p seudop regnancy  (the expec ted  resul t  of an infert i le  
mat ing)  ensues as a resul t  of exposure  to males,  and the  
female re tu rns  to  oest rus  as t hough  ma t ing  has no t  oc- 
curred.  Recen t  work  suggests  t h a t  the  phe romones  re- 
sponsible  for causing the  p r egnancy  block are excre ted  
in the  urine of males 3,4 and  are associa ted wi th  androgens  
d i rec t ly  or indi rec t ly  t h r o u g h  some androgen  d e p e n d e n t  
g land s. However ,  no expe r imen t s  d i rec t ly  concerned  wi th  
the  effect  of males  on p s e u d o p r e g n a n t  females  have  been  
repor ted  previously,  and  the  p resen t  r epor t  deals w i th  the  
effect  of alien male  urine on females made  p seudop reg n an t  
b y  ma t ing  wi th  vasec tomized  males.  

All females  and  the  vasec tomized  males were albinos of 
the  Parkes  strain.  Females  were sepa ra ted  f rom the  s tud  
male  when  the  vaginal  plug was found (day 0) and housed  
singly. 24 h la ter  (day 1 of pseudopregnancy)  the  females  
received one of the  following t r e a t m e n t s :  (1) exposure  to 
f resh ur ine f rom 12 CBA males on days  1-3 pos t  coi tum,  
in the  a r r a n g e m e n t  descr ibed elsewhere4; (2) exposure  to 
the  same s i tua t ion  as in the  previous  case, excep t  t h a t  

urine f rom CBA males was p r e v e n t e d  f rom reaching the  
females (urine controls};  or (3) lef t  und i s tu rbed  a f te r  
separa t ion  f rom the  vasec tomized  males.  Dai ly  vag ina l  
smears  were examined  f rom all females  up  to  day  7 pos t  
coi tum, and,  as in the  case of p r e g n a n c y  block ~,4, a r e tu rn  
of vaginal  cornif icat ion wi th in  th is  per iod was t aken  to  
indicate  a p seudopregnancy  failure. The results  are sum- 
mar ized in the  Table. 

Effect of alien male urine on pseudopregnant fenlales 

Treatment Proportion and % of 
females with pseudo- 
pregnancy block 

Proportion and % of 
females remaining 
pseudopregnant 

Urine of CBA males 48/54 (89%) 6/54 (11%) 
Urine controls 10/54 (19%) 44/54 (81%) 
Undisturbed 2/10 (20%) 8/10 (80%) 

1 H. M. BRUCE, Nature 184, 105 (1959). 
2 H. M. BRUCE, J. Reprod. Fert. I, 96 (1960). 
a C. J. DOMINIC, J. Reprod. Fert. 8, 266 (1964). 
4 C. J. DOMINIC, J. Reprod. Fert. 11, in press (1966). 
s C. J. DOMINIC, J. Reprod. Fert. IO, 469 (1965). 
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I t  is ev iden t  t h a t  exposure  to  al ien ma le  u r ine  causes  
t he  fai lure  of p s e u d o p r e g n a n c y  in 89% of females,  wh ich  
is v e r y  close to t he  % of p r e g n a n c y  fa i lure  o b t a i n e d  in 
n e w l y - m a t e d  females  b y  exposure  to  t he  p r o x i m i t y  ~,~ or 
t he  u r ine  a,4 of al ien males.  I n  t he  female  mouse,  even  if 
m a t i n g  does n o t  lead to  p regnancy ,  i t  i nduces  pseudo-  
p regnancy ,  so t h a t  oes t rus  is he ld  in a b e y a n c e  for a b o u t  
2 weeks.  The  fai lure  of m a t i n g  to b r e a k  t he  5-day r h y t h m  
is rare .  Hence  i t  is obv ious  t h a t  t he  p h e r o m o n e s  f rom 
males  cause  t h e  fai lure  of l u t eo t r oph i c  a c t i v i t y  and  s t imu-  
la te  t h e  g o n a d o t r o p h i c  a c t i v i t y  of the  adenohypophys i s ,  
r e su l t ing  in oes t rus  and  o v u l a t i o n  6-s. I n c i d e n t a l l y  th i s  
also p rov ides  a f u r t h e r  exam p l e  of t he  acce le ra t ing  in- 
f luence of t he  male  on  oes t rus  which  ha s  been  descr ibed  
for severa l  species of m a m m a l s ,  inc lud ing  t h e  u n m a t e d  
female  mouse  o. 

Zusammen/assung. M~useweibchen ,  die d u r c h  P a a r u n g  
m i t  v a s e k t o m i e r t e n  M~tnnchen s che i n t r gch t i g  g e m a c h t  
w o r d e n  waren,  w u r d e n  dem  U r i n  von  M/innchei1 eines 
a n d e r e n  S t a m m e s  ausgesetz t .  D a d u r c h  wurde  die Pseudo-  

g r a v i d i t g t  u n t e r b r o c h e n .  Diese B e o b a c h t u n g  gle icht  de r  
U n t e r b r e c h u n g  der  Tr~tcht igkei t  f r isch b e g a t t e t e r  We ib -  
chen  d u r c h  den  U r i n  f remdst~tmmiger  M/ innchen  u n d  
bes tAt ig t  auch  die Besch l eun igung  des E i n t r i t t s  des 
0 s t r u s  d u r c h  die G e g e n w a r t  der  Mgnnchen .  
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Mutual Replaceability of Amide and Ester 
Groups in Biologically Active Peptides and 

Depsipeptides 

As is well  known,  t he  es ter  group no t  on ly  models  the  
amide  group  in i ts spa t i a l  charac te r i s t ics ,  b u t  is qui te  
s imi la r  to  i t  in e lec t ron  dens i ty  d i s t r ibu t ion .  One could 
the re fore  expec t  t h a t  ana logues  of n a t u r a l l y  occurr ing  
biological ly  ac t ive  pep t ides  a n d  deps ipept ides ,  where in  
the  es te r  group is rep laced  by  the  amide  group  and  vice 
versa,  would be v e r y  s imi lar  to  the  or ig ina l  c o m p o u n d s  
in b o t h  s ter ic  s t ruc tu re ,  i.e. topological ly ,  and  t he  elec- 
t ron ic  n a t u r e  of the  f u n c t i o n a l  centres .  Such  t o p o c h e m i -  
cally s imi la r  c o m p o u n d s  shou ld  therefore  possess qui te  
s imi lar  e lec t ronic  and  ster ic  c o m p l e m e n t a r i t y  to  the  same 
recep to r  and,  as a result ,  t he  ana logues  shou ld  also man i -  
fest  h i g h  biological  ac t iv i ty .  These  premises  were t he  
s t a r t i ng  po in t  of our  s tud ies  on  the  s t r u c t u r e  a c t i v i t y  
re la t ions  of pep t ide  and  deps ipep t ide  compounds .  

The  f i rs t  ob jec t  of these  s tud ies  was t he  deps ipep t ide  
an t ib io t i c  v a l i n o m y c i n  (I, Tab le  I). Ana logues  of th i s  
an t ib io t i c  ( I I - I V )  in wh ich  one  of t h e  h y d r o x y  acid 
res idues  was replaced  b y  an  amino  acid of the  same t y p e  
and  conf igu ra t ion  were found  to possess a biological  
ac t iv i ty ,  in  a n u m b e r  of cases equa l  to  or exceeding  the  
a c t i v i t y  of t he  n a t u r a l  compound .  

On t he  o the r  hand ,  we replaced  the  amide  groups  b y  
es ter  groups  in the  biological ly  ac t ive  pep t ides  g lu ta-  
th ione ,  o p h t h a l m i c  acid and  b r a d y k i n i n  1-s. The  r e s u l t a n t  
deps ipep t ide  analogues ,  n a m e l y  Glyc3-glu ta th ione ,  Glyc a- 
o p h t h a l m i c  acid, Glyc4-bradykin in ,  G lyc6 -b radyk in in  a n d  
Glyc4,~-bradykinin,  p a r t l y  or who l ly  r e t a i n  t h e  a c t i v i t y  
of t h e i r  n a t u r a l  coun te rpa r t s .  I n  pa r t i cu la r ,  w i t h  respec t  
to  t he  g lyoxalase  sys t em (glyoxalase I) Glyca-g lu ta th ione  
exh ib i t s  75% of the  ac t i v i t y  of g lu t a th ione ,  while, w i th  
respec t  to  the  f o r m a l d e h y d e / N A D - o x i d o r e d u c t i o n  sys- 
t em,  i ts  a c t i v i t y  equals  t h a t  of g lu t a th ione .  At  t he  same 
t ime  o p h t h a l m i c  acid in the  g lyoxalase  s y s t e m  depresses  

the  ac t i v i t y  of g l u t a t h i o n e  b y  60% and  Glyca -oph tha lmic  
acid b y  35%. Moreover ,  o p h t h a l m i c  acid does no t  depress  
t he  a c t i v i t y  of g l u t a t h i o n e  in t he  f o r m a l d e h y d e / N A D -  
ox ido reduc t ion  sys tem,  whereas  i t s  deps ipep t ide  ana logue  
does so to the  e x t e n t  of 300/0 . D a t a  on  t h e  biological  ac- 
t i v i t y  of the  deps ipep t ide  ana logues  of b r a d y k i n i n  are 
s u m m a r i z e d  in Tab le  I I I .  

Table I 

No, Colnpound ~ 

(I) L( D-Val-L-Lac-L- Vat-D- Hylv)a-J (Valinolnycin) 

(II) LD-Val-L-AIa-L-Val-D-HyIv-(D-Val-L-Lac-L-Val-D-Hylv)~ 

(III) LD-Val-L-Lac-L-Val-D-VaI-(D-Val-L-Lac-L-Val-D-HyIv)2-J 

(IV) [-D-Val-L-Val-L-Val-D-HyIv-(D-Val-L-Lac-L-Val-Ig-Hylv)2-J 

The synthesis of compounds (II IV) will be described ill another 
paper. 

t L. A. SHCtiUKINA and A. L. ZHUZE, Proceedings of the Fifth Pep- 
tide Symposium, Oxford 1962 (Pergamon Press, Oxford 1963), 
p. 189. 
L. A. SHCnUKI~A, A. L. ZHUZE, E. P. SEMKtN, and S. N. KRAS- 
NOVA, IZV. Akad. Nauk SSSR, Ser. Khim. 796d, 685. 

a L. A. SHCHUKINA, G. A. RAVDEL, M. P. FILATOVA, and A. L. 
ZHUZE, Acta chiln, hung. d4, 205 (1965). 

4 L. A. SHCHUKINA, G. A. RAVDEL, and M. P. FILATOVA, Khilniya 
Prirodnykh Soedinenii, in press. 

5 L. A. SHCHUKINA and A. L. ZHUZE, Zh. obshch. Khim., in press. 


