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Prolact in  Surge  on the Afternoon of P r o - O e s t r u s  

Pro lac t in  (PL) c o n t e n t  of t h e  p i t u i t a r y  g land  has  been  
r epo r t ed  to  be h igh  in p ro-oes t rus  and  oes t rus  in  t he  
cycl ing ra tL~.  KwA and  VERHOFSTAD3 found  by  radio-  
i m m u n o a s s a y  t h a t  a surge of P L  occurred  on the  af ter-  
noon  of pro-oes t rus  in t he  ra t .  Us ing  the  same procedure ,  
t he  h ighes t  P L  levels  in s e rum were  r epo r t ed  to  occur  
a t  oes t rus  by  AMENOMORI, CHEN and  MEITES ~, t h o u g h  
the  levels  were  n o t  s ign i f ican t ly  h igher  t h a n  those  a t  
p ro-oes t rus  or me toes t rus .  

I t  is k n o w n  t h a t  L H  c o n t e n t  of  t h e  p i t u i t a r y  g land  
decreases  on  t h e  a f t e rnoon  of p ro -oes t rus  ~-7, and  i t  ha s  
been  sugges ted  t h a t  th is  decrease  is t r iggered  by  an  
increase in ovar ian  oes t rogen  secre t ion  S,L Oes t rogen  is 
k n o w n  to  increase the  p i t u i t a r y  and  t h e  s e rum levels 
of P L  ~0. 

Tile p r e s e n t  pape r  deals  w i t h  changes  of P L  c o n t e n t  
of t he  p i t u i t a r y  dur ing  the  oes t rous  cycle, w i t h  special  
reference  to  t he  cr i t ical  per iod  for L H  release. 

J~[aterial and methods. Fema le  v i rg in  r a t s  of t h e  XVistar- 
I m a m i c h i  s t r a in  (240-280 g) were  used.  T h e y  were  
m a i n t a i n e d  in  a t e m p e r a t u r e  cont ro l led  (24 -4- 2 oC) a n d  
l ight  cont ro l led  (on a t  05.00 h, off a t  19.00 h) an imal  
room.  Food  (CA-l,  N i h o n  C L E A  Ltd . ,  Tokyo)  and  w a t e r  
were  given ad l ib i tum.  Vaginal  smears  were  t a k e n  every  
n m r n i n g  b e t w e e n  09.30-10.00 h. Only an imal s  showing 
a t  leas t  2 regular,  consecut ive  4-day-cycles  were  used.  
Animals  were  d e c a p i t a t e d  u n d e r  l igh t  e the r  anaes thes i a  
b e t w e e n  10.30 a n d  11.00 h or  be tween  17.30 and  18.00 h 
on each  d a y  of t h e  cycle.  I n  some an imal s  showing  a 
p ro-oes t rous  smear ,  sod ium p e n t o b a r b i t o n e  (Nembuta l ,  
A b b o t t ,  35 mg/kg  b o d y  wt.)  was  in jec ted  i.p. a t  13.30 h. 
The an imals  were  kil led b e t w e e n  17.30 and  18.00 h of 
t he  same day.  

Ante r io r  p i t u i t a ry  glands  were r emoved ,  weighed  and  
frozen a t  - - 2 0  °C unt i l  t he  t i m e  of assay.  P L  levels in 
t he  an te r io r  p i t u i t a r y  g land  were  d e t e r m i n e d  by  disc 
e lec t rophores is  on po lyac ry l amide  gel and  m e a s u r e d  b y  
a m i c r o d e n s i t o m e t e r  (Canalco, Model  E) n .  A l inear  
re la t ionsh ip  b e t w e e n  the  g raded  doses  of t h e  s t a n d a r d  
p r epa ra t i on  of P L  and  the i r  op t ica l  dens i t ies  has  a l r eady  
been  r epo r t ed  by  YANAI a n d  ~XlAGASAWA ll and  NICOLL, 
PARSONS, FIORINDO and  NICHOLS12. 

Results and discussion. The  changes  in weight ,  P L  
c o n t e n t  and  concen t r a t i on  of t he  p i t u i t a r y  gland dur ing  
the  oes t rous  cycle are shown  in t he  Table.  

in the Rat  and its  B lockade  by Pentobarbi tone  

P L  c o n t e n t  and  c o n c e n t r a t i o n  a t t a i n e d  the i r  h ighes t  
values  in t he  a f t e rnoon  of oes t rus  (E). The values  dec l ined  
s l ight ly  in t he  morn ing  of t he  1st d a y  of d i -oes t rus  (D1) 
and  r e m a i n e d  a t  a lmos t  t he  same level dur ing  the  af ter-  
noon  of t h e  same day.  The  c o n t e n t  of P L  in t h e  mo r n i n g  
of t he  2nd day  of d i -oes t rus  (D~) was  s igni f icant ly  less 
( P < 0 . 0 5 )  t h a n  t h a t  in t h e  a f t e rnoon  of E, b u t  no t  
s ign i f ican t ly  d i f fe ren t  f rom t h a t  in  t he  m o r n i n g  of E 
a n d  D~ a n d  in t he  a f t e rnoon  of Dx a n d  D v However ,  t h e  
a m o u n t  of  P L  pe r  un i t  we igh t  of  t h e  an te r io r  p i t u i t a r y  
a t  th is  s tage  was  n o t  s igni f icant ly  d i f fe ren t  f rom all o t h e r  
s tages  desc r ibed  above.  E i t h e r  c o n t e n t  or concen t r a t i on  
of P L  in t he  p i t u i t a r y  g land was s l ight ly,  b u t  no t  signifi- 
cant ly ,  h igher  in t h e  a f t e rnoon  t h a n  in t h e  mo r n i n g  on 
each of t h e  days  E, D~ and  D v 

The  p i t u i t a r y  P L  c o n t e n t  on the  mo r n i n g  of t he  d a y  
of p ro-oes t rus  (PE) r e m a i n e d  a t  the  same level as obse rved  
on t h e  m o r n i n g  of E or on  the  a f t e rnoon  of D~ a n d  D v 
On the  a f t e rnoon  of P E ,  a s igni f icant  decrease  was  found  
in P L  c o n t e n t  and  concen t r a t i on  of t he  p i t u i t a r y  f r o m  
the  high level obse rved  on t h e  m o r n i n g  of P E  ( P  < 0.05). 
The  concen t r a t i on  of P L  in the  a f t e rnoon  of P E  was  
s igni f icant ly  less t h a n  t h a t  ob ta ined  in o the r  s tages  of 
t h e  cycle ( P  < 0.05). This  decrease  in P L  concen t r a t i on  
and  c o n t e n t  in t h e  p i t u i t a r y  g land seems to  coincide well  
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Prolactin content and concentration of the anterior pituitary of rats at various stages of the oestrous cycle 

Stage of Time of Treatment No. of Anterior Prolactin Prolactin 
oestrous cycle autopsy rats pituitary (AP) content~ concentration~ 

weight (rag) (em2/AP) (cruZ/rag AP) 

Oestrus Morning (M) - 5 10.32 4- 0.45 b, e 19.34 4- 1.62 g,h 1.92 :~ 0.11 k 
Oestrus Afternoon (A) - 4 9.85 4- 0.51 ~ 24.48 4- 4.t8~ 2.44 4- 0.35 ~ 
Di-oestrus 1 ~ M - 4 9.30 4- 0.48 * 17.74 4- 3.90 s.n 1.88 i 0.36 k 
Di-oestrus I A - 4 9.23 4- 0.43 ¢ 19.50 ::t:: 1.71 ~,r 2.15 4- 0.27 ~ 
Di-oestrus 2 a M 4 7.53 4- 0.33 ~ 12.37 4- 2.12 ~,~, J 1.62 i 0.23 a 
Di-oestrus 2 A 4 8.78 4- 0.23 ¢ 18.00 ::t:: 2.12 z,n 2.07 4- 0.30 e 
Pro-oestrus M - 5 9,60 4- 0.36 e 16.23 4- 2.06 h,l 1.66 zl= 0.17 k 
Pro-oestrus A 5 10.00 ~ 0.40' 5.58 4- 0.91 J 0.56 4- 0.10~ 
Pro-oestrus A Na-Pento- 5 9.24 4- 0.28, 17.35 4- 2.36 g. n 1.90 4- 0.28 k 

barbitone 
(35 mg/kg, ip.) 

Prolactin content and concentration are expressed as optical density (cn#). ~ Mean ~ S.E.M. ~ 1st day of di-oestrus, a 2rid day of di-oestrus. 
.-1 Mean which have the same superscripts are not significantly different from each other at 5% level. 
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w i t h  t h e  e l eva t i on  of P L  level  of p l a s m a  r e p o r t e d  b y  
KwA a n d  VERHOFSTAD8 

T h e  decrease  in  e i t h e r  P L  c o n t e n t  or  c o n c e n t r a t i o n  
o b s e r v e d  in  t h e  a f t e r n o o n  of P E  was  p r e v e n t e d  b y  t h e  
i n j ec t i on  of s o d i u m  p e n t o b a r b i t 0 n e  (Pb) a t  13.30 h of PE .  
T h e  level  of P L  in t he  p i t u i t a r y  of t he  P b  in j ec t ed  a n i m a l s  
r e m a i n e d  h i g h  even  a t  17.30 h, a n d  i t  was  s ign i f i can t ly  
h i g h e r  t h a n  c o r r e s p o n d i n g  va lues  of i n t a c t  an imals .  

These  t i n d i n g s  seem to  i n d i c a t e  t h a t  t h e  re lease  of 
P L  t a k e s  p lace  on  t h e  a f t e r n o o n  of P E  a r o u n d  t h e  
' c r i t i ca l  pe r i od '  for  L H  surge,  a n d  t h a t  t h e  cen t r a l  
n e r v o u s  s y s t e m  could t r igge r  t h e  release.  NEILL 13 r e p o r t e d  
inc rease  in p l a s m a  p r o l a c t i n  in  t h e  a f t e r n o o n  of p roes t ru s  
in  t h e  r a t  a n d  ~¢VUTTKE a n d  I~IEITES 14 b locked  t he  incre-  
ase  b y  p e n t o b a r b i t a l .  

Rdsumd. L a  t e n e u r  e t  la  c o n c e n t r a t i o n  de  la  p r o l a c t i n e  
darts  le lobe  a n t 6 r i e u r  de  t ' h y p o p h y s e  o n t  6t6 d6 t e r m i n6es  
a u x  t e m p s  var i6s  de l ' oes t rus  chez  la  r a t t e .  D a n s  l ' apr~s-  

m id i  d u  j ou r  du  pro-oes t rus ,  la t e n e u r  e t  la c o n c e n t r a t i o n  
d a n s  la g l a n d e  s ' a b a i s s e n t .  Ce c h a n g e m e n t  a ~t6 b loqu~ 
p a r  le p e n t o b a r b i t r a t e  de  s o d i u m  in jec t6  p a r  voie  i,p. 

13.30 h au  j o u r  du  pro-oes t rus .  
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The Effect of Acety lchol ine  on  Adrenal  Funct ion in 

U n t i l  recen t ly ,  t he  s igni f icance  of a n  i n t i m a t e  a n a t o m i c  
p r o x i m i t y  of a d r e n a l  cor t ica l  to  m e d u l l a r y  t i ssue  was 
obscure .  I n  1965, WURTMAN a n d  AXELROD x r e p o r t e d  t he  
ef fec t  of a d r e n a l  g lucocor t i co ids  u p o n  t he  m e d u l l a r y  en-  
z y m e  p h e n y l e t h a n o l a m i n e - N - m e t h y l  t r a n s f e r a s e  (PNMT)  
w h i c h  is r e spons ib l e  for  t h e  N - m e t h y l a t i o n  of no rep ine -  
p h r i n e  to  fo rm ep inephr ine .  T h i s  e n z y m e  is found  to  b e  
local ized in  h i g h e s t  c o n c e n t r a t i o n s  in t h e  a d r e n a l  m e d u l l a  
of m a m m a l s .  

A c e t y l c h o l i n e  (ACh) h a s  been  s h o w n  to  be  t h e  phys io -  
logicaI  s t i m u l u s  for  t h e  re lease  of e p i n e p h r i n e  a n d  nor -  
e p i n e p h r i n e  f r o m  t h e  a d r e n a l  medu l l a .  However ,  t h e  in  
v i v o  role  of a c e t y l c h o l i n e  as  a n  a d r e n a l  cor t ica l  s t i m u l u s  
h a s  n o t  been  explored .  

T h e  m a i n  ob j ec t i ve  of t h e  p r e s e n t  i n v e s t i g a t i o n  was  
to  s i m u l t a n e o u s l y  s t u d y  t h e  acu t e  a n d  d i rec t  effect  of 
ACh on  a d r e n a l  m e d u l l a r y  a n d  cor t ica l  a c t i v i t y  in  t h e  
h y p o p h y s e c t o m i z e d  an i m a l .  

Experiments. 4 m o n g r e l  dogs  of b o t h  sexes  we igh ing  
b e t w e e n  20 a n d  28 kg  were  used.  Fo l l owing  t h e  i n d u c t i o n  
of a n e s t h e s i a  w i t h  30 m g  of i.v. s o d i u m  p e n t o b a r b i t a l  
p e r  kg  of b o d y  weight ,  a m a i n t e n a n c e  a i r w a y  was  
p r o v i d e d  w i t h  t h e  p l a c e m e n t  of a t r a c h e a l  canula .  Blood  
p ressu re  was  r eco rded  f r o m  t h e  r i g h t  ca ro t id  a r t e r y  b y  
a t r a n s d u c e r  a n d  p h y s i o g r a p h  i n s t r u m e n t .  A 0 .9% 
s o d i u m  ch lor ide  i.v. d r i p  was  begun .  T h e  a n i m a l s  were  
t h e n  i m m e d i a t e l y  h y p o p h y s e c t o m i z e d  b y  t h e  t r a n s -  
b u c c a l  a p p r o a c h  as desc r ibed  b y  MAR~:OWlTZ a n d  ARCHI- 
BALD 2, 4 h la ter ,  t h e  r i g b t  a d r e n a l  was  r e m o v e d  a n d  
qu ick ly  f rozen  us ing  d r y  ice a n d  ace tone .  

A te f lon  ca the t e r ,  s ized acco rd ing  to  t h e  dog ' s  b o d y  
l eng th ,  was  t h e n  fil led w i t h  s o d i u m  hepa r in ,  a n d  passed  
v i a  t h e  le f t  f emora l  ve in  i n t o  t h e  in fe r ior  v e n a  cava ,  
a n d  t h e n c e  i n t o  t h e  le f t  l u m b a r - a d r e n a l  v e i n  a n d  a 
secur ing  l i ga tu r e  placed.  T h i s  c a t h e t e r  a l lowed t h e  d i r ec t  
col lec t ion  of a d r e n a l  v e n o u s  b lood  i n to  h e p a r i n i z e d  t u b e s  
w h i c h  were  m a i n t a i n e d  in ice u n t i l  c en t r i fuged  for  10 ra in  
a t  2000g. T h e  p l a s m a  was r e m o v e d  a n d  s to red  a t  - -  10 °C 
for  ana ly s i s  of e a t e c h o l a m i n e  a n d  h y d r o c o r t i s o n e  con-  
c e n t r a t i o n .  

A t  t h e  conc lus ion  of  t h e  e x p e r i m e n t ,  t he  lef~ a d r e n a l  
g l a n d  was  r e m o v e d  a n d  qu ick ly  f rozen  w i t h  d r y  ice a n d  
ace tone  a n d  s to red  a t  - - 1 0 ° C  u n t i l  ana lys is .  

the H y p o p h y s e c t o m i z e d  Dog 

Ace ty l cho l ine  was  i n j ec t ed  in to  t h e  f emora l  ve in  in  
doses r a n g i n g  f rom 0.42 a n d  0.95 m g / k g  a n d  b lood  
s amp le s  were  d r a w n  5 ra in  a f t e r  each  in jec t ion .  

T h e  a d r e n a l  g l a n d s  a n d  a d r e n a l  v e n o u s  b lood  were  
a s sayed  for  e p i n e p h r i n e  a n d  n o r e p i n e p h r i n e  b y  t h e  
m e t h o d  of y o n  EULER a n d  LmHAJKO s. T h e  a d r e n a l  
g l ands  were also assayed  for P N M T  a c t i v i t y  b y  t he  
m e t h o d  desc r ibed  b y  AXELROD 4 i n v o l v i n g  t h e  use  of 
C14-S-adenosylmeth ionine .  (One u n i t  of e n z y m e  a c t i v i t y  

Table I. Dose.response to acetyleholine in hypophysectomized dogs 

Dog ACh 170 HCS Epi Norepi % E of 
No. dose total cat. 

(mg/kg) secretion 

1 0 5.0 12.6 35 
0,42 0 41.0 12.9 76 
0.83 0 171.1 55.8 76 

2 0 0.4 4.2 8.9 31 
0.43 0.1 41.5 5.2 89 
0.72 0.0 119.4 10.9 90 

3 0 0 2.8 3.0 48 
0.5 0 76.3 18.1 81 

4 0 0.2 3.4 t0,5 25 
0.48 0.9 60.0 14.2 80 
0.72 0.1 180,6 36.8 81 
0.95 0 225,0 45.3 83 

170 HCS reported as lxg/ml of plasma. Epinephrine and Norepi- 
nephrine reported as ~tg]100 ml plasma. 
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