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These  r e su l t s  cou ld  exp la in  a t  l eas t  in  p a r t  how,  u n d e r  
t h e  c o n d i t i o n s  of t h e  p r i m i t i v e  E a r t h ,  t h e  f i r s t  e n z y m e s  
could  h a v e  come  in to  exis tence ,  a n d  h o w  t h e y  could  h a v e  
s u r v i v e d  t h e i r  exposu re  to  e l eva t ed  t e m p e r a t u r e s  a n d  
s t r o n g  U V - l i g h t  n,l~. 
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for his comments. 
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Zusammen[assung. T h e r m i s c h  he rges te l l t e s  Po ly lys in  
besch Ieun ig t  die O b e r t r a g u n g  y o n  A m i n o g r u p p e n  des  
H a r n s t o f f s  au f  ~-Ketoglutars /~ure .  Das  p H - O p t i m u m  die-  
ser  R e a k t i o n ,  die die A n w e s e n h e i t  y o n  C u - I o n e n  e r forder t ,  
l iegt  be i  7.00. Die  T r a n s a m i n i e r u n g s r e a k t i o n  fo lg t  
de r  MlCtlAELIS-MENTEN-Kinetik. T h e r m i s c h  he rges te l l t e s  
Po ly lys in  wi rd  d u r c h  E r h i t z e n  in P u f f e r l 6 s u n g e n  n i c h t  
i n a k t i v i e r t ,  wAhrend  D e p o l y m e r i s a t i o n  oder  Modifizie-  
r u n g e n  de r  A m i n o g r u p p e n  den  Ve r lu s t  de r  A k t i v i t ~ t  zu r  
Fo lge  h a b e n .  
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Secretory Responses of the Submaxillary Gland in Hypophysectomized Rats after Treatment 
with Thyroxine 

E n d o c r i n e  glands,  m a i n l y  the  h y p o p h y s i a l  a n d  t h y r o i d  
g lands  a n d  t h e  gonads ,  are  k n o w n  to  a f fec t  t he  s t r u c t u r e  
of s a l i v a r y  g lands  in  r o d e n t s  1-s. R e g a r d i n g  g l a n d u l a r  
func t ion ,  p r ev ious  resu l t s  i nd i ca t e  t h a t  h o r m o n a l  factors ,  
p a r t i c u l a r l y  t h y r o x i n e ,  are of g r ea t  i m p o r t a n c e  for  t h e  
sec re to ry  responses  of t he  r a t ' s  s u b m a x i l l a r y  g land  to  
p a r a s y m p a t h o m i m e t i c s  4. To s t u d y  t he  role of t h y r o x i n e  
i t s  effects  on  t h e  t h r e s h o l d  dose of ace ty l cho l ine  a n d  on  
t he  m a x i m a l  s ec re to ry  responses  to  s t i m u l a t i o n  of t h e  
cho rda - l i ngua l  n e r v e  or  p i loca rp ine  of t he  s u b m a x i l l a r y  
g l and  were  d e t e r m i n e d  in h y p o p h y s e c t o m i z e d  ra ts .  

T w e n t y - f i v e  female  r a t s  were  used.  H y p o p h y s e c t o m y  
was  p e r f o r m e d  a t  t h e  age of 110-120 d a y s  in  all  an imals .  
T h e  e x p e r i m e n t s  were  p e r f o r m e d  7 weeks  a f t e r  t h e  ope ra -  
t ion.  T h i r t e e n  r a t s  were  u n t r e a t e d  whi le  12 rece ived  da i ly  
s.c. i n j ec t ions  of a phys io log ica l  dose  of t h y r o x i n e  s, 6.5 lug 
L- thyroxine ,  for  3 weeks  s t a r t i n g  t h e  t r e a t m e n t  4 weeks  
a f t e r  h y p o p h y s e c t o m y .  T h e  com pl e t enes s  of h y p o p h y s -  
e c t o m y  was  checked  6. T he  h y p o p h y s e c t o m y  was  incom-  
p le t e  in  6 an imals .  T h e  re su l t s  re fer  to  19 r a t s  where  
microscopic  e x a m i n a t i o n  r evea l ed  no  o t h e r  h y p o p h y s i a t  
cells t h a n  sma l l  p a r s  t u b e r a t i s  cells l in ing  t h e  p i t u i t a r y  
s ta lk .  

T o  s t u d y  t h e  sec re to ry  responses  t h e  r a t s  were  anaes -  
t h e t i z e d  us ing  chlora lose  (100 mg/kg)  i.v. a f t e r  p r e l i m i n a r y  
e the r .  T h e  s u b m a x i l l a r y  duc t s  were exposed  in t h e  neck  
a n d  c a n n u l a t e d  w i t h  smal l  glass c a n n u l a e  g iv ing  a b o u t  

100 d rops  ou t  of 1 ml  of d is t i l led  water .  Secre t ion  appea r -  
ing a t  t h e  t ip  of t h e  c a n n u l a  was  m a r k e d  on  a s m o k e d  
d r u m .  A series of doses of t h e  h y d r o c h l o r i d e  of ace ty l -  
chol ine  (0.05-5 #g/kg)  was  g iven  i.v. to  e s t i m a t e  t h e  
t h r e s h o l d  dose. T h e  m a x i m a l  sec re to ry  r e sponse  of t h e  
g l and  was  e s t i m a t e d  b y  s t i m u l a t i n g  t he  cho rda - l i ngua l  
n e r v e  b y  20 shocks/sec,  w h i c h  is k n o w n  to  cause  a secre- 
t ion  of m a x i m a l  r a t e  7, or  b y  g iv ing  p i loca rp ine  i.v. in 
inc reas ing  doses  f rom 50-200 /~g /kg  e v e r y  30-60 see un t i l  
t h e  m a x i m a l  f low r a t e  was  reached .  T h e  m a x i m a l  secre- 
t o r y  r e sponse  is expressed  as ~1 s a l i v a / r a i n / g l a n d  or  /A 
s a l i v a / m i n / m g  g l a n d u l a r  t i s sue  (dry  weight) .  Af t e r  t h e  
e x p e r i m e n t s  t h e  s u b m a x i l l a r y  g lands  were  ca re fu l ly  
c l eaned  a n d  we ighed  .(wet weight ) .  T h e  d r y  we igh t  was  
d e t e r m i n e d  a f t e r  h e a t i n g  to  105-110 °C for 48 h. 

T h e  size of t h e  s u b m a x i l l a r y  g l and  was  f o u n d  to  be  
inc reased  b y  a b o u t  50% 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  
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Weight of submaxillary glands and maximal secretory responses to chorda stimulation or pilocarpine in rats after hypophysectomy and in 
hypophyseetomized rats given thyroxine 

Glands Maximal secretory responses 

No. Wet weight Dry weight Chords stimulation Pilocarpine 
(rag) (rag) 

No. /zl]min /zl/min/mg No. /~l/min /~llmin/mg 

Hypophysectomy 11 66 4- 3.7 14.1 :t: 0,87 7 13 d: 1,6 0.89 -4- 0.083 7 4,5 :t: 0.30 
Hypophysectomy + 8 100 ! 6.4 ~ 21 4- 1.4~ 4 40 4- 5.7 b 1.9 4- 0.18 a 7 10.9 :J= 0.86 a 
thyroxine 

0.32 4- 0.026 
0.53 4- 0.049 b 

Values are mean 4- S.E.M. • P < 0.001. b p < 0,01 when compared with hypophysectomy. 
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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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