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Us ing  e lec t ron  microscopy,  changes  in u l t r a s t r u c t u r e  of 
be ta-ce l l s  were obse rved  in h y p o p h y s e c t o m i z e d  r a t s  a f t e r  
2, 8 and  10 days  of c y p r o h e p t a d i n e  t r e a t m e n t .  Af te r  2 
days  of t r e a t m e n t  w i t h  c y p r o h e p t a d i n e ,  beta-cel ls  were 
d e g r a n u l a t e d  and  t he  r o u g h  endop lasmic  r e t i cu lum was 
ves icu la ted .  F u r t h e r  a l t e r a t i ons  in t he  beta-ce l l  u l t r a -  
s t r u c t u r e  were n o t  obse rved  in an i m a l s  t r e a t e d  for  8 
a n d  10 days  w i t h  c y p r o h e p t a d i n e .  R e p r e s e n t a t i v e  e lec t ron  
m i c r o g r a p h s  of be ta-ce l l s  in  h y p o p h y s e c t o m i z e d  r a t s  
rece iv ing  w a t e r  or c y p r o h e p t a d i n e  for 8 days  are shown 
in f igure 2. No large cy t op l a s m i c  vacuoles  were obse rved  
in islet  cells f rom h y p o p h y s e c t o m i z e d  rats .  Sham-ope r -  
a t ed  r a t s  rece iv ing  c y p r o h e p t a d i n e  for 2 days  e x h i b i t e d  
typ ica l  d rug - induced  b e t a  cell a l t e r a t i ons  such as vesicula-  
t ion  of t he  endop la smic  r e t i c u l u m  a n d  deg ranu la t ion .  
Af te r  8 a n d  10 d a y s  of c y p r o h e p t a d i n e  t r e a t m e n t ,  large 
cy top l a smic  vacuoles  t y p i c a l  of c y p r o h e p t a d i n e  t r e a t m e n t  
were also p resen t .  These  morpholog ic  changes  in be t a -  
cells of s h a m - o p e r a t e d  r a t s  rece iv ing  c y p r o h e p t a d i n e  are 
n o t  shown  here  because  t h e y  were iden t ica l  to  a l t e r a t i ons  
obse rved  in d r u g - t r e a t e d  an i m a l s  in p rev ious  s tudies  3, 4, 8. 
No cons i s t en t  a l t e r a t i o n  in o t h e r  cell organel les  of be t a -  
ceils was no t ed  in h y p o p h y s e c t o m i z e d  a n d  s h a m - o p e r a t e d  
r a t s  rece iv ing  c y p r o h e p t a d i n e  for a 10-day-per iod.  
L i g h t  microscopic  e x a m i n a t i o n  of p a n c r e a t i c  islets us ing  
t he  q u a n t i t a t i v e  m e t h o d s  r epo r t ed  p rev ious ly  * ind ica t ed  
t h a t  the  inc idence  a n d  s eve r i t y  of vacuole  f o r m a t i o n  
were r educed  b y  h y p o p h y s e c t o m y .  Th i s  d a t a  is n o t  s h o w n  
because  i t  conf i rms  a p rev ious  r e p o r t  s. 
The  large cy top l a s m i c  vacuoles  in p a n c r e a t i c  beta-cel ls  
of r a t s  t r e a t e d  w i t h  c y p r o h e p t a d i n e  are t h o u g h t  to  arise 

f rom a coalescence of m a t e r i a l  in  d i l a t ed  rough  endoplrts-  
mic  r e t i c u l u m  4. R e m o v a l  of the  p i t u i t a r y  a p p a r e n t l y  
r e t a r d s  th i s  process  b u t  no t  t he  d rug  effects  which  precede  
vacuole  fo rmat ion .  The  m o s t  i m p o r t a n t  of these  effects, 
loss of p a n c r e a t i c  insul in,  was de t ec t ed  in t h i s  s t u d y  
us ing  i m m u n o a s s a y  a n d  e lec t ron  microscopy.  Ut i l i z ing  
morpholog ic  m e t h o d s  R i c h a r d s o n  ~ conc luded  t h a t  p a n -  
c rea t ic  insu l in  was n o r m a l  in h y p o p h y s e c t o m i z e d  ra t s  
g iven  c y p r o h e p t a d i n e .  The  reason  for th i s  a p p a r e n t  
d i s c r epancy  is n o t  k n o w n  b u t  morpho log ic  d a t a  alone, 
w i t h o u t  m o r p h o m e t r i c  analysis ,  could  be  mis lead ing  when  
a n  a s ses smen t  of insu l in  c o n t e n t  is desired.  Resu l t s  of 
t he  p r e sen t  s t u d y  sugges t  t h a t  cy top l a smic  vacuole  
f o r m a t i o n  in beta-cel ls  of r a t s  t r e a t e d  w i t h  c y p r o h e p t a d i n e  
is n o t  a necessa ry  consequence  of t he  d rug - induced  insul in  
deple t ion .  C y p r o h e p t a d i n e - i n d u c e d  insu l in  dep le t ion  and  
vacuo l i za t ion  of beta-cel ls  m a y  requ i re  d i f fe rent  i n i t i a t i ng  
or  pe rmiss ive  factors.  I t  is also possible  t h a t  a change  
in t he  absorp t ion ,  d i s t r i b u t i o n  or m e t a b o l i s m  of cypro-  
hep t ad ine ,  caused  b y  t he  lack of t h e  p i t u i t a r y ,  could 
resu l t  in a n  a l t e r a t i o n  of some effects  of t he  d rug  in t he  
p a n c r e a s  of h y p o p h y s e c t o m i z e d  rats .  I t  is clear f rom the  
resu l t s  of t h i s  s tudy ,  however ,  t h a t  in su l in  dep le t ion  is 
n o t  a t t e n u a t e d  b y  the  lack of p i t u i t a r y - r e l a t e d  factors.  
This  dep le t ion  is cons i s t en t  w i t h  r ecen t  resu l t s  wh ich  
show t h a t  c y p r o h e p t a d i n e  inh ib i t s  p ro insu l in  syn thes i s  
in  a n  in v i t ro  s y s t e m  devoid  of d i rec t  p i t u i t a r y  inf luence  14. 

14 L. J. Fischer, A. B. Grow and K. L. Hintze, Diabetes 25, 
suppl. 1, 343 (1976). 
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Summary. Ante r io r  p i t u i t a r y  micro infus ions  of n o r a d r e n a l i n e  in t he  dog causes  a s ign i f ican t  re lease  of T S H  while 
ad rena l ine  a n d  d o p a m i n e  do no t .  

C o n t r a d i c t o r y  f ind ings  conce rn ing  t h e  role of ca techola -  
mines  (CA) on  t h y r o t r o p h i c  secre t ion  h a v e  been  re- 
p o r t e d  2, 3. One p o i n t  is t h a t  t h i s  secre t ion m a y  be  con-  
t rol led,  a t  leas t  in  pa r t ,  b y  b r a i n  CA4,7, s. On t he  o the r  
h a n d ,  CA m a y  ac t  also d i rec t ly  on  t he  t h y r o i d  g l and  5, 6. 
W e  r e p o r t  here  ev idence  showing  t h a t  n o r a d r e n a l i n e  
(NA), a m o n g  t h e  CA, se lec t ively  exe r t s  an  in s i tu  s t imu-  
l a t o r y  ac t ion  on  t h y r o t r o p h i c  secre t ion  of t he  dog. 
Methods. Mongre l  dogs, of b o t h  sexes, a b o u t  14 kg of 

b . w t ,  were employed .  U n d e r  p e n t o b a r b i t a l  anes thes ia ,  
i m p l a n t a t i o n  of chronic  a n t e r i o r  p i t u i t a r y  (a.h.) a n d  
j ugu l a r  ve in  c a n n u l a e  was pe r fo rmed  accord ing  to Gon-  
zAlez-Luque e t  aLL R i g h t  a f t e r  t he  opera t ion ,  t he  dogs 
were in jec ted  i n t r a v e n o u s l y  (i.v.) w i t h  50 vCi I TM. T r e a t -  
m e n t  w i t h  NA, ad rena l ine  (A) or d o p a m i n e  (DA) s t a r t e d  
48 h l a t e r  in a room a t  22~ Microinfus ions  c o n t a i n i n g  
t h e  amines  or sal ine p H  7.2 (a.h. or i.v.), a t  a r a t e  of 
2.03 ~d/min were p e r f o r m e d  b y  m e a n s  of a n  infus ion  
p u m p  ( H a r v a r d ,  Model  940), ove r  a per iod  of 120 min.  
I n  s epa ra t e  expe r imen t s ,  t h e  3 CA were t e s t ed  a t  con-  
c e n t r a t i o n s  of 10 n g / m l  of the  base ;  5 m l  b lood samples  
were col lected a t  15 m i n  in te rva l s ,  s t a r t i n g  a t  t he  begin-  
n ing  of t he  in i t ia l  in fus ion  period.  T i m i n g  was a d j u s t e d  
to cor rec t  for dead  space. R a d i o a c t i v i t y  was m e a s u r e d  in 
2 ml  p l a s m a  samples  a n d  t h e  c.p.m, were cor rec ted  for 

b a c k - g r o u n d  a c t i v i t y  and  decay.  Changes  in t h y r o t r o p h i c  
secre t ion  were e v a l u a t e d  ind i rec t ly  f rom the  cu rve  of 
rad io iod ine  release in to  t he  b lood c i rcu la t ion  10. A t  t he  end 
of t he  expe r imen t s ,  t he  an ima l s  were ki l led in o rder  to  
check  for t he  cor rec t  i m p l a n t a t i o n  a n d  p e r m e a b i l i t y  of 
t he  a.h.  cannu la .  
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For  quan t i f i c a t i on  of resul t s  a n d  s ta t i s t i ca l  ana lys is  b y  
2- ta i led t - tes t s ,  c o u n t s  co r r e spond ing  to the  3 in i t ia l  
con t ro l  samples  (saline a.h.  or  i.v.) of a single e x p e r i m e n t  
were averaged .  Th i s  va lue  r ep resen t s  100% a t  zero t ime.  
Coun t s  o b t a i n e d  f rom t he  fol lowing 6 samples ,  corre- 
spond ing  to  per iods  of a m i n e  in fus ion  plus  recovery ,  were 
expressed  as pe r cen t  change  of the  va lue  a t  zero t ime.  
The  d rugs  emp loyed  were:  D A  (3, 4 -d ihydroxy-2 -pheny l -  
e thy l amine ,  HC1), N u t r i t i o n a l  Biochem.  ; N A  (L-ar te renol  
b i t a r t r a t e  h y d r a t e ) ,  Ca lb iochem. ;  a n d  A (L-ep inephr ine  
b i t a r t r a t e ) ,  S igma Chem. 
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Effects of anterior pituitary microinfusion of saline (curve 1), dopa- 
mine (curve 2), adrenaline (curve 3) or noradrenaline (curve 4) on 
181I release. Each figure represents the mean • SE of 8-9 experi- 
ments in 5-6 dogs. 

Results and discussion. A.h.  in fus ion  of sal ine t h r o u g h o u t  
t he  e x p e r i m e n t  on ly  caused  m i n o r  changes  in t he  t ime-  
course  of rad io iod ine  release (figure). The  cu rve  o b t a i n e d  
w i t h  e i the r  D A  or A d id  no t  differ  s ign i f i can t ly  f rom the  
con t ro l  curve.  I n  c o n t r a s t  to  this ,  N A  infused a.h.  caused  
c.p.m, increase  a f t e r  a l a t ency  per iod  of 30 min.  Such  
increase  r e m a i n e d  u n c h a n g e d  t h r o u g h o u t  t he  expe r imen t ,  
and  was s ign i f ican t  (p < 0.01) in  all t h e  po in t s  of t he  
cu rve  w h e n  c o m p a r e d  to  controls .  NA, A or DA, in no  
less t h a n  8 e x p e r i m e n t s  each,  d id  no t  cause  a n y  change  
in r a d i o a c t i v i t y  c o m p a r e d  to  cont ro l s  w h e n  a d m i n i s t e r e d  
i.v. u n d e r  t he  same schedule,  in fus ion  r a t e  and  dosage as 
for a.h. a d m i n i s t r a t i o n .  
The  p r e s e n t  f ind ings  sugges t  t h a t  NA is a n  s t i m u l a t o r y  
a g e n t  for dog t h y r o t r o p h i c  secre t ion  in vivo,  ac t ing  in s i tu  
on  t he  g land  since pe r iphe ra l  effects  can  be  ru led  ou t  f rom 
the  con t ro l  expe r imen t s .  P e r h a p s  N A  is ac t ing  on  t h y r o -  
t r oph i c  cells caus ing  T S H  release;  h o w e v e r  an  ind i r ec t  
ac t ion  in s i tu  c a n n o t  be  ru led  out .  I t  is less l ikely t h a t  
NA is a c t i n g  b y  di f fus ion on  e x t r a g l a n d u l a r  si tes since 
e x t r e m e l y  low a m o u n t s  of the  amine  are in fused  in 
r e l a t ive ly  long per iods  of t i m e  (abou t  0.1 ng/60  min) .  
However ,  i t  h a s  been  k n o w n  t h a t  N A  can  release T R H  
f rom mouse  h y p o t h a l a m i c  f r a g m e n t s  in v i t ro  :, a n d  an  
overf low of N A  f rom t h e  an t e r i o r  p i t u i t a r y  to t he  h y p o -  
t h a l a m u s  shou ld  n o t  be  over looked.  A n  A- induced  T S H  
release in v i t ro  f rom mouse  a n t e r i o r  p i t u i t a r y  slices ha s  
a l r eady  been  shown  11, neve r the l e s s  we could no t  d e m o n -  
s t r a t e  th i s  ac t ion  in t he  dog in vivo.  Differences  would  be  
a t t r i b u t e d  to  species v a r i a t i o n  or d i f fe ren t  e x p e r i m e n t a l  
condi t ions .  

11 J .F .  Wilber, G. T. Peake and R. D. Utiger, Endocrinology 84, 
758 (1969). 
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Summary. A sesqu i t e rpene  i so la ted  f rom t he  roo ts  of Aristolochia indica (Linn.) was  found  to  exer t  100% in t e r cep t i ve  
a c t i v i t y  a n d  91 .7% a n t i - i m p l a n t a t i o n  a c t i v i t y  in  mice a t  a single oral  dose of 100 m g / k g  b. wt.  No toxic  effect  was  found  
a t  t h e  dose levels  used.  

The  roo t  of t he  p l a n t  Aristolochia indica Linn.  (N.O. 
Ar is to lochiaceae)  is r e p u t e d  to  h a v e  em m enagog i c  3, 3 and  
a b o r t i f a c i e n t  p rope r t i e s  4. T he  effect  of d i f fe ren t  ex r t ac -  
f ives  f rom t h e  roo t  on  i n t e r c e p t i o n  in female  mice was 
r epo r t ed  ear l ier  f rom th i s  l a b o r a t o r y  5. The  c rude  pe t ro -  
l eum e t h e r  e x t r a c t  was  found  to  exe r t  100% a b o r t i f a c i e n t  
a c t i v i t y  in  m a t u r e  female  mice  a t  a single ora l  dose of 
100 m g / k g  b.wt.  The  p r e s en t  c o m m u n i c a t i o n  deals  w i t h  
t h e  fol low-up s tudies  w i t h  a pu re  c rys ta l l ine  p roduc t ,  
m.p .  150~ i so la ted  f rom t h e  p e t r o l e u m  e the r  e x t r a c t  
a n d  iden t i f i ed  as a sesqu i te rpene ,  t he  c h a r a c t e r i z a t i o n  of 
w h i c h  is in  progress  in  t he  Medic ina l  C h e m i s t r y  D e p a r t -  
m e n t  of t h i s  i n s t i t u t e .  
Materials and methods. T he  co lony-bred ,  Swiss a lb ino  
n o r m a l  cycl ing  female  mice weigh ing  20-25 g were caged 
w i t h  fert i le  males  in  t he  r a t i o  of 2 : 1 a t  a con t ro l l ed  room 
t e m p e r a t u r e  (24-25~ P resence  of vag i na l  p lug  was 
m a r k e d  as d a y  1 of p r e g n a n c y .  T he  t e s t  s ample  was 
p a s t e d  w i t h  g u m  acac ia  p o w d e r  a n d  suspended  in w a t e r  
for  ora l  a d m i n i s t r a t i o n .  Since t he  c rude  p e t r o l e u m  e the r  

e x t r a c t  exe r t ed  100% in t e r cep t i ve  a c t i v i t y  in  mice a t  t he  
dose level  of 100 m g / k g  b .wt ,  t he  pure  c o m p o u n d  was 
also g iven  in t he  dosage of 100 m g / k g  b . w t  on  d a y  6-7 
of p r egnancy .  Af te r  e s t ab l i sh ing  t he  an t i f e r t i l i t y  ac t iv i ty ,  
t he  sesqu i t e rpene  was a d m i n i s t e r e d  a t  successively  lower 
dose levels of 75, 50, 30 m g / k g  b . w t  for t he  e luc ida t ion  
of dose- response  re la t ionsh ip .  P r o p e r  cont ro l s  were m a i n -  
ta ined .  L a p a r o t o m y  was pe r fo rmed  on  d a y  8-10  b y  ob-  
se rv ing  v a g i n a l  changes  a n d  depress ion  of m a m m a r y  
glands.  The  c o m p o u n d  in t he  dosage of 100 m g / k g  b . w t  
was also fed to  a g roup  of mice on  d a y  1 of p r e g n a n c y .  
L a p a r o t o m y  was p e r f o r m e d  on d a y  6 of p r e g n a n c y .  
Contro ls  were t r e a t e d  w i t h  vehic le  only.  
The  resu l t s  ind ica te  t h a t  t he  c o m p o u n d  exe r t ed  100% 
a b o r t i f a c i e n t  a c t i v i t y  in  t he  dosage of 100 m g / k g  b .wt .  
S u b s e q u e n t  lower doses showed  lower pe rcen tages  of 
a c t i v i t y  ( table) .  The  dose response  r e l a t ionsh ip  is shown  
in t he  figure.  L a p a r o t o m y  ind ica t ed  a b o r t i o n  to  occur  
b e t w e e n  d a y  8 and  10 of p r egnancy .  The  u te r ine  l u m e n  
was e i the r  e m p t y  or  showed  fe tus  in  degene ra t ed  condi-  


