
15.4. 1976 Speeialia 491 

fol lowing wi thd rawa l .  T he  t y p e  of convu l s ive  seizures  
obse rved  also seemed to  be inf luenced  b y  6 - H O D A  pre-  
t r e a t m e n t  since nea r ly  equa l  n u m b e r s  of wild  runs,  clonic 
a n d  ton ic  seizures were obse rved  in these  an i m a l s  whi le  
clonic seizures were  b y  far  t he  m o s t  c o m m o n  t y p e  ob- 
served  in sal ine p r e t r e a t e d  rats .  

Ea r l i e r  s tudies  h a v e  also d e m o n s t r a t e d  close correla-  
t ions  b e t w e e n  convu l s ive  seizure suscep t ib i l i ty  a n d  low 
b r a i n  no rad rena l ine .  SCHLESINGER a n d  BOGGAN 11 showed  
a co r re l a t ion  b e t w e e n  age d e p e n d e n t  audiogenic  seizure 
su scep t ib i l i t y  a n d  b r a i n  n o r a d r e n a l i n e  con ten t .  REITER 
and  MORGAN IS d e m o n s t r a t e d  a close co r re l a t ion  b e t w e e n  
t h e  convuls ion  suscep t ib i l i t y  of p a r a t h y r o i d e c t o m i z e d  
r a t s  fol lowing s u b s e q u e n t  p i n e a l e c t o m y  a n d  a decrease  in 
b r a i n  no rad rena l ine .  ARNOLD, RACINE a n d  WISE 13 
d e m o n s t r a t e d  a n  increase  in s ens i t i v i t y  to  e lec t r ica l ly  
induced  convu l s ive  seizures fol lowing n o r a d r e n a l i n e  
dep le t ion  w i t h  6 -HODA.  

Those  r a t s  w h i c h  were f i rs t  p r e t r e a t e d  w i th  6 - H O D A  
a n d  t h e n  t r e a t e d  ch ron ica l ly  w i t h  b a r b i t a l  h a d  s ign i f ican t -  
ly  lower  b o d y  weigh ts  t h a n  e i the r  con t ro l  r a t s  or r a t s  
p r e t r e a t e d  w i t h  sal ine a n d  t h e n  g iven  ba rb i t a l .  P rev ious  
i nves t iga to r s  h a v e  shown  t h a t  t he  i n t r a v e n t r i c u t a r  a d m i n -  
i s t r a t i on  of 6 - H O D A  resu l t s  in a decrease  in food c o n s u m p -  
t i on  and  a lower b o d y  we igh t  14. I n  t h i s  s t u d y  r a t s  w h i c h  
rece ived  on ly  6 - H O D A  p r e t r e a t m e n t  did  n o t  h a v e  

s ign i f i can t ly  lower b o d y  weigh ts  t h a n  controls ,  b u t  th i s  
m a y  be  r e l a t ed  to t he  v e r y  low sample  size of th i s  pa r t i c -  
u la r  group.  I n  th i s  s t u d y  chronic  b a r b i t a l  t r e a t m e n t  
a lone resu l ted  in s ign i f i can t ly  h igher  b o d y  weights .  
F u r t h e r  s tud ies  will be  requ i red  to  d e t e r m i n e  if th i s  is a 
cons i s t en t  f ind ing  and  if i t  is s econda ry  to  a s t i m u l a t i o n  of 
food consumpt ion .  The  p r e sen t  d a t a  show t h a t  t h e  de- 
p le t ion  of b r a i n  n o r a d r e n a l i n e  and  d o p a m i n e  causes  a 
m a r k e d l y  ear l ier  onse t  a n d  a s o m e w h a t  g rea te r  inc idence  
of s p o n t a n e o u s  seizures fol lowing t he  w i t h d r a w a l  of 
b a r b i t a l  d e p e n d e n t  ra ts .  F r o m  the  p r e sen t  da ta ,  i t  is n o t  
possible  to  d e t e r m i n e  wh ich  of these  2 ca t echo lamines  is 
more  i m p o r t a n t  in p roduc ing  th i s  effect. On t he  o the r  
hand ,  i t  r ema ins  to  be  shown  t h a t  a decrease  in t h e  a c t i v i t y  
of e i the r  a n o r a d r e n a l i n e  or a d o p a m i n e  p a t h w a y  in t he  
b r a i n  is respons ib le  for t he  s p o n t a n e o u s  convuls ive  sei- 
zures obse rved  fol lowing b a r b i t a l  w i thd rawa l .  
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Summary. The  o v u l a t i o n  i n h i b i t i n g  a c t i v i t y  in  a d u l t  r a t s  of t he  5 H T - a n t a g o n i s t s  c y p r o h e p t a d i n e ,  m l a n s e r i n  a n d  
m e t h y s e r g i d e  is shown.  F u r t h e r m o r e  t h e  a c t i v i t y  of a newly  s y n t h e t i z e d  C y c l o h e p t a t h i o p h e n e d e r i v a t i v e ,  c o m p o u n d  
26-921,  wh ich  i nh ib i t s  L H - s ec r e t i on  a n d  c o n s e q u e n t l y  ovu la t ion ,  is descr ibed.  

I n  r ecen t  years ,  a cons iderab le  a m o u n t  of i n f o r m a t i o n  
ha s  been  o b t a i n e d  conce rn ing  t h e  neu r oendoc r i ne  con t ro l  
of a n t e r i o r  p i t u i t a r y  func t ion .  I t  is a s s u m e d  t h a t  changes  
in a m i n e  m e t a b o l i s m  in d iscre te  p a r t s  of t he  b r a i n  in f luence  
t he  secre t ion  of g o n a d o t r o p i n e s  a n d  c o n s e q u e n t l y  t h e  
process  of o v u l a t i o n  1. The  effect  of pha rmaco log ica l l y -  
i nduced  changes  in adrenerg ic  t r a n s m i s s i o n  h a v e  s t r e n g t h -  
ened  t h i s  a s s u m p t i o n  s . R e l a t i v e l y  l i t t le  work  ha s  been  
done  t o w a r d s  ana lyz ing  t he  role of s e ro ton in  (5IKT) in 
t he  con t ro l  of ovu la t ion .  BROWN 3 r epo r t ed  t h a t  se ro ton in  
a n t a g o n i s t s  such  as L S D  a n d  methyserg ide~ ,  5 i n h i b i t  
P M S - i n d u c e d  o v u l a t i o n  in i m m a t u r e  mice. As we h a v e  
obse rved  p r o f o u n d  differences  b e t w e e n  t he  p h a r m a c o l o g -  
ical  r espons iveness  of P M S - i n d u c e d  o v u l a t i o n  as com- 
p a r e d  to  s p o n t a n e o u s  ovula t ion6 ,  i t  seemed necessa ry  to 
i nves t i ga t e  w h e t h e r  some well  k n o w n  5 H T - a n t a g o n i s t s  
are ac t ive  in s p o n t a n e o u s l y  o v u l a t i n g  a d u l t  r a t s  also. 

Here  we wish  to  r e p o r t  on  t he  o v u l a t i o n  i n h i b i t i n g  
a c t i v i t y  of these  5 H T - a n t a g o n i s t s :  bes ides  me thyse rg ide ,  
a n  e rgo t  de r iva t ive ,  c o m p o u n d s  of d i f fe ren t  chemica l  
classes were inc luded.  F u r t h e r  we descr ibe  t he  a c t i v i t y  
of a newly  s y n t h e t i z e d  c y c l o h e p t a t h i o p h e n e - d e r i v a t i v e ,  
c o m p o u n d  26-921 ~. 

Material and methods. A d u l t  female  r a t s  of t he  I v a n o v a s  
W i s t a r  s t r a i n  (200-250 g) were used in our  expe r i m en t s .  
The  cond i t ions  of e x p e r i m e n t a t i o n  were t he  same  as 
descr ibed  r ecen t l y  6. T he  an i m a l s  were in jec ted  s.c. in  
p rooes t rus  a t  n o o n  w i t h  t he  fol lowing c o m p o u n d s :  Corn- 

p o u n d  26-921, 9, 10 -d ihydro -10-methy l -4 - (1 -me thy l -4 -  
piperidyliden)-4-H-benzo (4, 5) cyclohepta (1, 2-b) thiophen- 
h y d r o g e n m a l a t e ,  d issolved in sa l ine;  me thyse rg ide -  
h y d r o g e n m a l a t e ,  d issolved in a lcohol  a n d  t a r t a r i c  ac id ;  
c y p r o h e p t a d i n e - h y d r o c h l o r i d e  (MS & D), and  mianse r in -  
h y d r o c h l o r i d e  (Organon) ,  b o t h  d issolved in saline.  I n  
oes t rus  a t  09.00 h t he  r a t s  were sacr i f iced a n d  ova  were 
c o u n t e d  in b o t h  Fa l lop ian  t ubes  w i t h  t he  aid of a dis- 
sec t ing  microscope.  Only  w h e n  no  eggs were found,  was  
o v u l a t i o n  cons idered  to  be  inh ib i t ed .  Mean  n u m b e r  of 
eggs pe r  o v u l a t i n g  r a t  in  each  t r e a t m e n t  g roup  was 
ca lcu la ted .  F r o m  the  p r o p o r t i o n  of r a t s  o v u l a t i n g  in a n y  
t r e a t m e n t  g roup  t he  50% i n h i b i t o r y  dose (ED~0) was 
ca lcu la ted  us ing  t h e  m e t h o d  of LITCHFIELD and  WIL- 
COXON s. I n  a n o t h e r  series of expe r imen t s ,  c o m p o u n d  
26-921 0.3 m g / k g  s.c. was  in j ec t ed  in p rooes t ru s - r a t s  a t  
noon,  con t ro l s  rece iv ing  0.9% sal ine solut ion.  The  an ima l s  
were d e c a p i t a t e d  e i the r  a t  18.00 h of t he  same day,  or a t  

1 C. A. WILSOIq, in Advances in Drug Research (Ed. N. J. HARPER 
and A. B. SIM~tONDS; Academic Press, London 1974), p. 119. 
F. PIVA, N. STERESCU, ~.  ZASrlSI and L. MARTINI, Bull. Wid. 
Hlth. Org. dl, 275 (1969). 

3 p. S. BRowN, J. Endocr. 37, 327 (1967). 
4 W. DOEPFNER and A. CERLETTI, Int. Arch. Allergy 12, 89 (1958). 
5 E. •LOCKIGER and R. SALZMANN, Experientia 77, 131 (1961). 
a 2r MARK6 and E. FLOCKIGER, Expcrientia 30, 1174 (1974). 
7 j .  IV[. BASTIAN and lVf. )/[ARK6, Experientia 32, 413 (1976). 
s j .  T. LITCHFIELD and F. WILcOXO~, J. Pharm. 96, 99 (1949). 



492 Specialia EXPERIENTIA 32/4 

08.00 h the  fol lowing n o r n i n g  in oestrus.  F u r t h e r m o r e  
con t ro l  p rooes t rus - ra t s  were sacr i f iced a t  08.00 h a n d  
14.00 h also. 

L H  was m e a s u r e d  in s e rum a n d  in t he  a d e n o h y p o p h y s e s  
of each  r a t  b y  r ad io immunoas say3 ,  a n d  t he  resu l t s  are 
expressed  in ng/m],  or Fg/mg in t e r m s  of L H - N I H - R P 1 .  
S ta t i s t i ca l  ana lys is  was  pe r fo rmed  w i t h  t he  S t u d e n t ' s  
t- test .  

Table I. Effect of 5HT- antagonists on ovulation in rats 

Compound Ovulation inhibition (%) 
mg/kg s.c., (n = 5) 1 0.5 

Methysergide 60 0 
Mianserin 100 100 
Cyproheptadine 100 100 

Table II. Effect of compound 26-921 on ovulation in adult rats 

Treatment Ovulation Ovulation No. of ova/ovulating rat 
(mg/kg s.c.) rate (%) (means • SE) 

0.3 0/10 0 0 
0.2 4/10 40 11.5 _u 0.64 
0.1 3/ 9 33 13.0 4- 2.51 
0.05 4/10 40 12.0 ;}- 0.75 
0.03 6/10 60 11.8 :h 0.87 
0.02 7/10 70 14.4 ~- 0.64 
0.01 10/10 100 12.4 ~_ 0.47 
Controls 10/10 100 13.5 :j_ 0.80 

Treatment schedule: Prooestrus noon: compound 26-921 or 0.9% 
saline s.c. Oestrus 09.00 h: killed. 
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Serurn-tH 

Serum and pituitary LH in female rats after suprcssion of LH 
secretion by a single dose (0.3 mg/kg s.c.) of compound 26 921, 
treated in prooestrus at noon. White columns: controls, black 
columns: 26-921-treated rats. (means :J~ SE of 10 animals), n.s. 
p > 0.05; **p < 0.01; ***p < 0.001. 

Results.  The  o v u l a t i o n  i n h i b i t o r y  ac t ion  of some k n o w n  
specific se ro ton in  a n t a g o n i s t s  a t  1 a n d  0.5 m g / k g  s.c. 
was  obse rved  a n d  t he  resu l t s  g iven  in Tab le  I. Mianse r in  
a n d  c y p r o h e p t a d i n e  were b o t h  more  p o t e n t  t h a n  m e t h y -  
sergide in i n h i b i t i n g  o v u l a t i o n  in ra ts .  I n h i b i t i o n  of 
s p o n t a n e o u s  o v u l a t i o n  was p r o d u c e d  b y  c o m p o u n d  
26-921 in doses above  10 ~g/kg s.c. (Table  II) w i t h  a n  
EDs0 = 0.06 m g / k g  s.c. (95% conf idence  l imi t s  0.03-0.1 
mg/kg) .  The  effect  on o v u l a t i o n  is of t h e  a l l -or -none  type ,  
i.e. t h e  n u m b e r  of ova  per  r a t  o v u l a t i n g  is n o t  reduced ,  
b u t  t he  p r o p o r t i o n  of o v u l a t i n g  r a t s  pe r  t r e a t m e n t  g roup  
d imin i shes  w i t h  inc reas ing  doses of t h e  c o m p o u n d .  

The  o v u l a t i o n  i n h i b i t o r y  ac t ion  of c o m p o u n d  26-921 
is ba sed  on  i ts  ab i l i t y  in r a t s  to  p r e v e n t  t he  p r e o v u l a t o r y  
L H  surge. I n  t he  F igu re  t h i s  is d e m o n s t r a t e d  us ing  0.3 
m g / k g  s.c. A t  18.00 h of t h e  p rooes t ru s  d a y  t h e  s e r u m  L H  
level  of t r e a t e d  r a t s  (b lack columns)  is s ign i f i can t ly  lower, 
t h a n  t h a t  of t he  controls .  C o n c o m i t a n t l y  t he  L H  c o n t e n t  
of t he  p i tu i t a r i e s  of t r e a t e d  an ima l s  is s ign i f i can t ly  h i g h e r  
t h a n  in controls .  Th i s  a c c u m u l a t i o n  of L H  in t he  p i t u i t a -  
ries a f t e r  t r e a t m e n t  w i t h  c o m p o u n d  26-921 can  sti l l  be  
obse rved  the  fol lowing m o r n i n g  (at  oest rus)  a t  08.00 h. 

Discussion.  ]BROWN 3 h a d  shown  t h a t  m e t h y s e r g i d e  a n d  
L S D  i n h i b i t  P M S - i n d u c e d  o v u l a t i o n  in mice. Our  s t u d y  
shows t h a t  th i s  effect  is also obse rved  in t he  s p o n t a n e o u s l y  
o v u l a t i n g  a d u l t  ra t .  Th i s  effect  is n o t  r e s t r i c t ed  to  ergot  
de r iva t ives ,  b u t  is also found  w i t h  5 H T - a n t a g o n i s t s  of a 
v e r y  d i f fe ren t  chemica l  class ~0,11. F u r t h e r m o r e ,  we found  
t h a t  ce r t a in  de r i va t i ve s  of c y c l o h e p t a t h i o p h e n e  also 
i n h i b i t  o v u l a t i o n  in adu l t s  ra t .  One of these  de r iva t ives ,  
c o m p o u n d  26-921,  ha s  now been  shown  to  i n h i b i t  in  t he  
r a t  increased  L H  secre t ion  in  t he  p r e o v u l a t o r y  phase .  
This  ac t ion  of s e ro ton in  a n t a g o n i s t s  is n o t  necessar i ly  
r e s t r i c t ed  to  t he  ra t .  I t  h a s  r ecen t l y  been  obse rved  12 t h a t  
p a t i e n t s  w i t h  ca rc ino id  s y n d r o m e  show inc reased  s e r u m  
L H  levels wh ich  were r educed  b y  t r e a t m e n t  w i t h  cypro-  
h e p t a d i n e .  

The  p r i m a r y  mode  of ac t ion  of t he  d rugs  used or  men-  
t i oned  in th i s  s t u d y  is a s sumed  to  be  se ro ton in  r ecep to r  
b lockade  a t  one s tep  in t he  h y p o t h a l a m i c  e v e n t s  t h a t  
con t ro l  p r e o v u l a t o r y  L H  release.  This  u n i t a r y  concep t  m a y  
p rove  to  be  too  s imple  to  exp la in  t he  o v u l a t i o n  i n h i b i t o r y  
ac t ion  of b o t h  t he  c y p r o h e p t a d i n e l i k e  drugs  a n d  t he  e rgo t  
der iva t ives .  I t  has  r ecen t l y  been  obse rved  t h a t  a n o t h e r  
s e ro ton in  a n t a g o n i s t  ~3 a n d  o v u l a t i o n  inh ib i to r% ergo- 
cornine,  also ac ts  as a CN S se ro ton in  r ecep to r  s t i m u l a t o r  14 
Obv ious ly  de ta i l ed  s tud ied  are needed  to ana lyze  dif- 
ferences  in  t he  mode  of ac t ion  of s e ro ton in  r ecep to r  a n t a g -  
onis ts  of e rgo t  and  n o n - e r g o t  c o m p o u n d s  on  t he  con t ro l  
of g a n o d o t r o p i n  secret ion.  

E x p e r i m e n t s  are in  progress  to  ana lyse  t h e  si te  and  
mode  of ac t ion  of c o m p o u n d  26-921.  
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