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t r e a t m e n t  wi th  t hy rox ine  (Table). The  gain in g land 
weight  is specific since the  body  weight  was s imilar  in 
bo th  groups of an imals ;  i t  decreased by  abou t  15-20% in 
7 weeks. 

The  threshold  dose to  acetylchol ine  was found to  be 
0.5-5 pg/kg  af ter  hypophysec tomy .  T r e a t m e n t  wi th  
thy rox ine  seemed to lower the  threshold dose;  e.g. 0.5 pg 
ace ty lchol ine /kg  or  lower was the  threshold dose in 40% 
af ter  h y p o p h y s e c t o m y  alone bu t  in 90% af ter  t r e a t m e n t  
wi th  thyroxine .  

The  max ima l  secretory responses to  chorda  s t imula t ion  
or pi locarpine were increased af ter  t r e a t m e n t  wi th  
t hy rox ine  by  abou t  150-200% when expressed per  gland,  
The  increase in m a x i m a l  flow rate  was more  m a r k e d  t h a n  
the  gain in gland weight  in thy rox ine - t r ea t ed  animals .  
Therefore,  t he  m a x i m a l  secretory responses were also 
a u g m e n t e d  when expressed per  uni t  weight  (Table). 

The  sens i t iv i ty  of the  ra t ' s  submaxi l l a ry  gland to  
p a r a s y mpa thomime t i c s  is affected by  the  hypophys ia l  
g land;  i t  is decreased af ter  h y p o p h y s e c t o m y  4. The  endo- 
crine sens i t iv i ty  control  seems to be a t  least  pa r t ly  v ia  the  
thy ro id  gland since the  threshold  dose of acetylcholine 
was decreased in hypophysec tomized  animals  t rea ted  
wi th  thyroxine .  

The  m a x i m a l  secretory responses to chorda  s t imula t ion  
or  pi locarpine h a v e  previous ly  been es t imated  in un- 
opera ted  controlsL The  m a x i m a l  f low ra te  was marked ly  
decreased af ter  h y p o p h y s e c t o m y  bo th  when expressed 
per  g land and per  un i t  weight .  I t  was increased in hypo-  
physec tomized  ra ts  af ter  t r e a t m e n t  wi th  t hy rox ine  b u t  

still  somewha t  lower t h a n  t h a t  of controls  ~ when  ex- 
pressed per  gland. The wel l -known glandular  a t r ophy  af ter  
h y p o p h y s e c t o m y  which is located to  the  tubules  of the  
gland,  was only pa r t ly  abolished b y  t r e a t m e n t  w i th  
thyroxine .  Therefore ,  the  m a x i m a l  secre tory  responses in 
thy rox ine - t r ea t ed  animals  were s imilar  or  higher  t h a n  
those of controls  ~ when expressed per  uni t  weight .  These  
results  indicate  an impor t an t  role for t hy rox ine  regarding 
the  m a x i m a l  f low rate  of the  gland and t h e y  fur ther  
s t rengthen  a previous  suggestion s t h a t  the  tubules  of the  
gland to a large ex ten t  de termine  the  p a r a s y m p a t h e t i c  
secretion.  

Zusammenfassung. Das Gewich t  der  Submaxil tar isdr i ise  
der  R a t t e  n i m m t  nach  W e g n a h m e  der  H y p o p h y s e  ab ;  die 
Gewich t sabnahme  wird teihveise nach  Behandlung  m i t  
T h y r o x i n  verh inder t .  Die  Empf ind l i chke i t  der Driise 
gegen pa rasympa th i sche  Subs tanzen  und die max ima le  " 
Fi thigkei t  zur  Sekret ion sind in hypophysenlosen  R a t t e n  
verr inger t ,  aber  nach Behand lung  mi t  Thyrox in  wieder  
gesteigert .  
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Effect  of  C o p u l a t i o n  or  Vag ina l  S t i m u l a t i o n  o n  
H y p o p h y s i s  

Copula t ion  has  been shown to  provide  a s t imulus  which  
tr iggers off the  mechan i sm t h a t  produces  l ibera t ion  of 
gonadot rop ins  in t he  so-called ' reflex ovu la to rs '  an imals  
l ike the  rabb i t  x, as well  as in the  ra t  in which ovu la t ion  
occurs ' spontaneous ly  '~. Since copula t ion  and vag ina l  
s t imula t ion  were also shown to induce  pseudopregnancy,  
a s i tua t ion  in which the  release of ovu la t ing  hormones  is 
inhibi ted  and t h a t  of lu teot rophic  hormone  (LtH) is 
enhanced,  a dual  effect of these  s t imuli  on the  hypo-  
tha l amus  could be presumed.  Secret ion of melanocyte -  
s t imula t ing  hormone  (MSH), which is to a cer ta in  ex t en t  
control led  by  a similar  mechan i sm to t h a t  of L tH ,  m a y  
also p rov ide  informat ion  abou t  t he  effect  of such s t imul i  
on the  hypo tha lamus .  

The  effect  of  coitus on p i t u i t a ry  M S H  con ten t  was 
s tudied  in male  and female  albino rats.  To  s tudy  the  
effect  in males  2 or  3 of t h e m  were placed in a cage wi th  
2 or  3 females p re t rea ted  wi th  es t rogen-progesterone to  
increase the i r  recept iv i ty .  For  each an imal  the sexual  
behav iour  was allowed to proceed for a period of about  10 
min  af ter  t he  first  mount ing ,  which was t aken  as the  
beginning of the  test.  Only  those males which displayed 
ac t ive  sexual  behav iour  wi th  repea ted  mount ings  and 
intromissions dur ing the  tes t  period were used as p i tu i t a ry  
donors. 

Fema le  donor  animals  were used in the  af te rnoon of 
the  day  of proestrus.  Two  or 3 of t h e m  were placed in 
cages w i t h  3 or 4 vigorous,  ac t ive  males. The  first  intro-  
mission was t aken  as the  beginning  of t he  t es t  and  sexual  
behav iour  was al lowed to  proceed ~or abou t  10 rain. 

M e l a n o c y t e - S t i m u l a t i n g  H o r m o n e  Conten t  of  the  

During  this  t ime  repea ted  intromissions occurred and a t  
t he  end of this  period a mucus  plug was  usual ly found 
in the  vagina .  Only  those  females recep t ive  to the  males  
and showing lordosis dur ing  coi tus  were used. 

The  animals  were  killed wi th  e ther  1 h af ter  ma t ing  and 
thei r  p i tu i tar ies  were t aken  immedia te ly ,  weighed, sus- 
pended  in an appropr ia te  vo lume  of distilled wate r  and 
kep t  frozen unt i l  the  M S H  was assayed. Pools of 2 glands 
were used in each determinat ion .  

In  a group of rats  vaginal  s t imula t ion  were  made  by  
means  of a glass rod dur ing 2 min the  day  af ter  the  
vaginal  smears showed a typica l  proestrous  stage. The  
animals  were killed 30, 60 or 120 rain la ter  and  the  
hypophyses  were t aken  for M S H  de te rmina t ion .  

M S H  was assayed in v i t ro  using the  skin of toads  as 
tes t  mater ia l  ~. The  hypophyses  were assayed a t  2 dose 
levels and the  a c t i v i t y / m g  g land  was compared  to t h a t  of 
cont ro l  animals  in the  same s tage  of the  cycle. Control  
p i tu i t a ry  M S H  concen t ra t ion  was also tes ted  a t  2 dose 
levels and t aken  as 100%.  F i v e  to 7 pieces of skin were 
assigned to each po in t  and the  in te rva l  be tween  doses was 
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2-fold. S t a n d a r d  s ta t i s t ica l  m e t h o d s  for paral lel  lines were  
used 4. 

As Table  I shows, 1 h a f te r  copula t ion  the re  was  a 
h igh ly  s ignif icant  d rop  in M S H  concen t r a t i on  of t h e  
p i t u i t a ry  in male  as well as in female  rats .  The  m e a n  
concen t r a t i on  was  6 i %  as c o m p a r e d  w i t h  t he  cont ro l  
an imal s  in 3 e x p e r i m e n t s  m a d e  in male  r a t s  and  48.7% 
in the  female  ra ts .  Only  in 1 g roup  of male  ra t s  t he  de-  
crease in  p i t u i t a r y  M S H  ac t iv i ty  a f t e r  copula t ion  was  no t  
s igni f icant ly  d i f fe ren t  f rom t h e  no rma l  con t ro i  animals ,  
while  in t h e  female  ra t s  a h ighly  s ignif icant  decrease  was  
obse rved  in t he  3 groups  wh ich  were s tudied .  

The  effect  of vagina l  s t imu la t ion  wi th  a glass rod  on 
t h e  c o n c e n t r a t i o n  of M S H  of the  p i t u i t a ry  was s tud ied  in 
p roes t rous  ra t s  a t  v a r y ing  t imes  a f te r  the  s t imulus .  As is 
shown  in Table  II ,  no changes  in p i t u i t a ry  M S H  concen-  
t r a t i o n  were  observed  30 min  a f te r  vagina l  s t imula t ion ,  
b u t  a t  60 min  a h igh ly  s ignif icant  decrease  took  place and  

Table I. Changes in pituitary MSH concentration 1 h after copulation 
in male and female rats 

Experimental Experi- Pituitary MSH )b 
group ment activity ~ 

No. 

pe 

Male rats 

Female rats 

1 74.9 (45.5-108.6) 0.1636 > 0.05 
2 43.4 (22.6- 66.3) 0.1321 < 0.001 
3 61.3 (39.2- 84.1) 0.1306 < 0.001 

mean 61.0 (48.3- 77.4) 

4 50.4 (34.2- 64.7) 0.1081 < 0.001 
5 52.4 (31.5- 70.4) 0.1345 < 0.001 
6 44.2 (28.8- 57.8) 0.1069 < 0.001 

mean 48.7 (40.1- 59.2) 

an even  lower  p i t u i t a ry  M S H  concen t ra t ion  was  found  1 h 
later.  

Release  of L H  has been  shown  to  occur a f te r  m a t i n g  in 
male  a n d  female  ra t s  wh ich  resul ts  in an increase  of t h e  
h o r m o n e  in b lood and  a decrease  in i ts  p i t u i t a ry  c o n t e n t  2. 
The  p re sen t  s t u d y  shows t h a t  M S H  has  to  be added  to  t he  
l is t  of p i t u i t a ry  h o r m o n e s  which  can be  inf luenced by  th is  
s t imulus .  

Al though  no evidence  could be ob ta ined  of a release of 
L H  af te r  vaginal  s t imu la t ion  in t h e  r a t  2, i t  was  s h o w n  
t h a t  ovu la t ion  can  be induced  in t h e  es t rous  ca t  ~ and  in 
r abb i t s  p r i me d  w i t h  estrogen% This  fac t  would  ind ica te  
t h a t  vaginal  s t imula t ion  is ab le  to induce  gonado t rop in  
release. Also pro tac t in  c o n t e n t  in t he  p i t u i t a r y  has  been  
d e m o n s t r a t e d  to  decrease  af ter  vaginal  s t imula t ion  ~. The  
resul ts  of t he  p re sen t  inves t iga t ion  show t h a t  M S H  
release also occurs  af ter  such st imuli .  

Since the  release of L t l  involves  an h y p o t h a l a m i c  
ac t iva t ion ,  while, on the  con t ra ry ,  t h e  release of M S H  
depends  on a depress ion of t he  h y p o t h a l a m i c  ac t iv i ty ,  
t he  secre t ion of b o t h  h o r mo n e s  could n o t  t ake  place 
s imul taneously .  Such a s i tua t ion  is e v i d e n t  dur ing  suck- 
ling w h e n  M S H  is re leased s while L H  is inh ib i ted  9. The  
fac t  t h a t  release of L H  and  M S H  can be ac t iva t ed  by  
copula t ion  or vagina l  s t imula t ion  does no t  rule ou t  t h e  
poss ib i l i ty  t h a t  b o t h  h o r mo n e s  are released,  n o t  s imul-  
t aneous ly  b u t  one a f te r  t he  other .  U n f o r t u n a t e l y  i t  is n o t  
possible  w i th  t he  d a t a  of the  p r e s e n t  and  p rev ious  works  
to  d raw conclusions abou t  t h e  ex is tence  of a sequence  in 
t h e  secre t ion of L H  and  MSH.  If  th i s  were  t he  case, 
exc i t a to ry  a n d  inh ib i to ry  impulses  should  arr ive  a t  the  
h y p o t h a l a m u s  in a cer ta in  sequence  w i t h i n  a re la t ive ly  
sho r t  per iod  of t ime,  The poss ib i l i ty  also exis ts  t h a t  
copula t ion  and  vagina l  s t imu la t ion  ac t iva t e  M S H  secre- 
t ion  b y  s t i nmla t i ng  the  release of MSH-re leas ing  fac tor  a 
p rov id ing  in th is  w a y  physiological  ev idences  for t he  
ex is tence  of th is  factor  ~0. 

% of activity]mg referred to that of control pituitaries. In paren- 
thesis 95% confidence limits, bR, index of precision, c.p, probability 
of difference compared with controls. 

Table II. Effect of vaginal stimulation on pituitary MSH concentra- 
tion 

Time after Experi- Pituitary MSH 3, ~ P~ 
stimulation ment activity a 

No. 

30 rain 1 134.0 (92.6-243.2) 0.1677 n.s. 
2 118.3 (83.5-185.8) 0.1551 n.s. 
3 88.7 (54.3-136.5) 0.1642 n.s. 

mean 112.7 (89.9-141.3) 

1 h 4 60.9 (43.2- 77.2)  0.1120 < 0.001 
5 66.3 (40.2- 90.1)  0.1388 < 0.02 
6 58.3 (31.9- 80.9)  0.1440 < 0.01 

mean 61.9 (50.8- 75.3) 

2 h 7 38.3 (28.3- 48.4)  0.0606 < 0.001 
8 53.9 (31.3- 73,1) 0.1280 < 0.001 

mean 42.7 (34,7- 52.4) 

% of activity/rag referred to that of control pituitaries. In paren- 
thesis 95% confidence limits, b~t, index of precision. ~P, probability 
of difference compared with controls, n.s., non significant. 

Rdsurnd. D a n s  le r~t, 1 h aprSs la copula t ion ,  la concen-  
t r a t ion  de I 'MSH de l ' h y p o p h y s e  pr6sente  une d iminu t ion  
s t a t i s t i q u e m e n t  significat ive,  a u t a n t  chez le male  que  
chez la femelle.  La  s t imula t ion  vaginale  avec une b a g u e t t e  
de ver re  p r o v o q u a  60 et  120 nfin plus t a r d  une  d iminu t ion  
de la concen t r a t i on  de plus de 50% de I 'MSH de l ' hypo-  
physe .  Au b o u t  de 30 rain, on n ' a  observ6 aucun  change-  
ment .  On en d6dui t  que  ta copula t ion  ou la s t imu la t ion  
vaginale  lib~re I 'MSH. 
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