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Prolactin-Inhibiting Activity in Hypophysial Stalk 

Pro l ac t i n  release b y  the  an t e r i o r  p i t u i t a r y  is be l ieved 
to be  i n h i b i t e d  b y  t he  b r a i n  t h r o u g h  a n e n r o h u m o r a l  
mechan i sm.  W h e n  th i s  m e c h a n i s m  is impa i r ed  b y  such  
procedures  as p i t u i t a r y  t r a n s p l a n t a t i o n  ~, p i t u i t a r y  s ta lk  
t r an sec t i on  2-4 or h y p o t h a l a m i c  lesions 5, p ro l ac t in  secre- 
t ion  increases  as i nd ica t ed  b y  pe r s i s t en t  func t ion  of t he  
corpus  lu t eum.  A h y p o t h a l a m i c  fac to r  which  i n h i b i t e d  
p ro lac t in  release was d e m o n s t r a t e d  b y  PASTEELS 6 a n d  
TALWALKER et  al.L T h e y  showed t h a t  the  r a t e  of pro-  
l ac t in  release f rom p i tu i t a r i e s  in t issue cu l ture  was reduced  
w h e n  h y p o t h a l a m i c  t i ssue  or ex t r ac t s  were added  to t he  
cu l tu re  med ium.  Subsequen t ly ,  p ro l ac t i n - i nh ib i t i ng  act i -  
v i ty ,  wh ich  is a t t r i b u t e d  to t he  so-called p ro l ac t i n  inhi -  
b i t i ng  fac tor  (PIF) ,  has  been  d e m o n s t r a t e d  in hypo-  
thalamJ_c t issue of several  species s. I t  is a s sumed  t h a t  
P I F  reaches  t he  an t e r i o r  p i t u i t a r y  v ia  t he  h y p o p h y s i a l  
s t a lk  po r t a l  vessels. However ,  such ac t i v i t y  ha s  no t  been  
obse rved  in t he  b lood  of the  po r t a l  vessels heretofore .  

SAWYEa et  a l )  f i rs t  suggested  t h a t  n e u r o t r a n s m i t t e r  
subs tances  are i nvo lved  in t he  con t ro l  m e c h a n i s m  of 
ovu l a t i on  which  is d e p e n d e n t  u p o n  t he  release of t he  
lu te in iz ing  h o r m o n e  (LH) a n d  t he  fo l l ic le -s t imula t ing  
h o r m o n e  (FSI{) f rom t h e  an t e r io r  p i t u i t a ry .  Conversely,  
dep le t ion  of t he  s tores  of m o n o a m i n e s  in t he  b r a i n  b y  
reserp ine  1~ as well as i nh ib i t i on  of c a t echo l amine  
syn thes i s  ~3-15 blocks  ovu l a t i on  in malay species. KANE- 
MATSU and  SAWYER ~6 h a v e  shown t h a t  reserp ine  i m p l a n t s  
in  t he  h y p o t h a l a m u s  in i t i a t ed  mi lk  secret ion in r a b b i t s  
which  t h e y  a t t r i b u t e d  to t he  ca t echo lamine -dep le t i ng  
effect  of reserpine.  La ter ,  VA~ MAANEN and  SMELIK ~7 
conf i rmed  these  f indings  and  sugges ted  t h a t  t h e  effect  
was due  to t h e  def ic iency of d o p a m i n e  in t he  hypo-  
t h a l a m u s .  T h e y  conc luded  t h a t  a dopamine rg ic  sys t em 
in t i le h y p o t h a l a m u s ,  which  was d e m o n s t r a t e d  b y  F u x E  
et  al. ls-2~ i n h i b i t e d  t he  release of prolac t in .  

W e  h a v e  observed  t h a t  d o p a m i n e  in jec ted  in to  the  
t h i r d  ven t r i c le  of t he  b r a i n  of r a t s  i n h i b i t e d  the  release 
of p ro l ac t i n  ~ whi le  s imu l t aneous ly  increas ing  t he  release 
of L H  2~,2~ and  FSH24, 25. However ,  t h e  infus ion  of 
d o p a m i n e  d i rec t ly  in to  t he  an t e r i o r  p i t u i t a r y  v ia  a 
c a n n u l a t e d  s t a lk  p o r t a l  vessel  h a d  no effect  on  t he  release 
of e i the r  p ro l ac t i n  21, LI.I 2e,~3 or FSH~*, ~5. Yet ,  w h e n  
d o p a m i n e  was in jec ted  in to  t he  t h i rd  ventr ic le ,  t he  L H  -2~ 
and  FSI-I- ~7 re leas ing fac to r  a c t i v i t y  in s t a lk  po r t a l  b lood 
increased marked ly .  These  obse rva t ions  led us to  t e s t  
t he  hypo thes i s  t h a t  d o p a m i n e  m a y  also s t i m u l a t e  t he  
release of P I F  in to  the  b lood of the  h y p o p h y s i a l  p o r t a l  
vessels. 

Materials  and methods. Blood was col lected s imul-  
t aneous ly  f rom the  femora l  a r t e r y  and  p i t u i t a r y  s t a lk  2s 
for 2-4  h f rom male  Sprague -Dawley  r a t s  weighing  
350-450 g. These  an ima l s  were t r e a t e d  in one of two  
ways. One group was g iven  d o p a m i n e  hydroch lo r ide  
(equ iva len t  to  2.5/zg of dopamine )  in 2.5 ~zl of 0 , 1 5 M  
NaC1 which  was in jec ted  t h r o u g h  a m i c r o c a n n u l a  in to  
t he  t h i r d  ventr ic le .  T he  c a n n u l a  was inse r ted  t h r o u g h  
t he  floor of t he  t h i r d  ven t r i c l e  m i d w a y  be t w een  t he  
opt ic  ch i a sma  a n d  t he  m e d i a n  eminence .  I n  t he  o the r  
group,  t he  v e n t r i c u l a r  in jec t ion  was omi t t ed .  

Blood p l a s m a  f rom 10-12 s imi l a r ly - t r ea t ed  donors  was 
combined ,  and  a l iquo ts  were assayed  in v i t ro  for  pro- 
l a c t i n - i nh ib i t i ng  ac t iv i ty .  An te r io r  p i tu i t a r i e s  f rom ra t s  
kil led b y  d e c a p i t a t i o n  were b i sec ted  in t he  midl ine.  One 
hal f  of a p i t u i t a r y  was used as t h e  control ,  a n d  t he  
oppos i te  ha l f  was  used as t h e  e x p e r i m e n t a l  t issue. All 
i n c u b a t i o n s  were pe r fo rmed  u n d e r  an  a t m o s p h e r e  of 
95% 0 2 a n d  5% CO 2 in a me tabo l i c  s h a k e r  set  for 
45 r e v / m i n  and  25 ~ E a c h  p i t u i t a r y  ha l f  was  kep t  in a 
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sepa ra te  f lask c o n t a i n i n g  0.5 ml  of a t issue cu l tu re  f lu id  
(Difco m e d i u m  199, p H  7.2). Af ter  1 h, t he  i n c u b a t i o n  
fluid was d e c a n t e d ;  a n d  b lood  p l a s m a  f rom the  femora l  
a r t e r y  (per iphera l  p lasma)  was added  to  one hal f  of a 
p i t u i t a r y  whi le  h y p o p h y s i a l  s t a lk  p l a s m a  was added  to 
t he  opposi te  ha l f  of the  same  gland.  The  i n c u b a t i o n  was 
c o n t i n u e d  for a n  add i t i ona l  h. The  q u a n t i t y  of p ro lac t in  
re leased in to  t h e  i n c u b a t i o n  m e d i u m  b y  each  p i t u i t a r y  
hal f  was  d e t e r m i n e d  b y  r a d i o i m m u n o a s s a y  29 

Results  and discussion. A l t h o u g h  p ro l ac t i n  in t he  peri- 
phe ra l  p l a s m a  was unde tec t ab l e ,  s t a lk  p l a s m a  f rom ani-  
mals  t r e a t e d  w i t h  d o p a m i n e  and  f rom the  u n t r e a t e d  
an imal s  c o n t a i n e d  1.4 and  1 ng  p ro l ac t i n  per  ml, equi- 
v a l e n t  to  a reference s t a n d a r d  h a v i n g  a p o t e n c y  of 28 I U  
of p ro lac t in  per  rag. These  q u a n t i t i e s  were s u b t r a c t e d  in 
c o m p u t i n g  t he  ne t  release of pro lae t in .  

D u r i n g  t he  f i rs t  hour ,  w h e n  m e d i u m  199 was t he  
i n c u b a t i o n  fluid, t he  spon t aneous  release of p ro l ac t in  
was 22.2 -r 1.2 (mean  and  S,E. ; N 10) and  22.5 • 1.5 ng /h  
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b y  one se t  of p i t u i t a r y  ha lves  (Figure 1) a n d  24.2 • 1.2 
and  2 4 . 7 z k 1 . 5 n g / h  b y  a n o t h e r  se t  (Figure 2). I t  is 
a p p a r e n t  t h a t  w h e n  t he  cond i t ions  are ident ica l ,  t h e  
a m o u n t  of p ro l ac t i n  re leased b y  one set  of p i t u i t a r y  
ha lves  is essent ia l ly  t he  same  as t h a t  re leased b y  t he  se t  
of oppos i te  halves .  D u r i n g  t he  second hour ,  w h e n  p l a s m a  
was s u b s t i t u t e d  for m e d i u m  199, t h e  r a t e s  of release of 
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Fig. 1. The effect of hypophysial stalk plasma from untreated rats 
on prolaetin release by rat hemipituitaries in vitro. The number of 
hemipituitaries is shown in parentheses. The vertical bar represents 
the standard error. 
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Fig. 2. The effect of hypophysial stalk plasma from dopamine- 
treated rats on prolaetin release by rat hemipituitaries in vitro. 
The number of hemipituitaries is shown in parentheses. The vertical 
bar represents the standard error. 

p ro l ac t in  b y  p i t u i t a r y  ha lves  i n c u b a t e d  in pe r iphe ra l  
p l a s m a  w e r e  21.2 =k 1.2 (Figure 1) a n d  23.6=~ 1,2 n g / h  
(Figure 2), wh ich  is essent ia l ly  t he  same  as t h a t  re leased 
in t he  f i rs t  h o u r  w h e n  m e d i u m  199 was t he  i n c u b a t i o n  
fluid. The  p i t u i t a r y  ha lves  i n c u b a t e d  in s t a lk  p l a s m a  
f rom u n t r e a t e d  an ima l s  re leased18 .7  ~= 1.3 n g / h  (Figure  1). 
The  ha lves  i n c u b a t e d  in s t a lk  p l a s m a  f r o m  dopamine -  
t r e a t e d  r a t s  released 5 . 9 •  0.6 n g / h  or 1/4 as m u c h  pro- 
l ac t in  as t h e i r  oppos i te  ha lves  which  were i n c u b a t e d  in 
pe r iphe ra l  p l a s m a  (Figure 2). 

An  ana lys i s  of these  d a t a  us ing  t he  t - tes t  for pa i red  
samples  3~ revea led  t h a t  t he  p i t u i t a r y  ha lves  i n c u b a t e d  
in s t a lk  p l a s m a  f rom u n t r e a t e d  an ima l s  a n d  f rom d o p a -  
m i n e - t r e a t e d  an ima l s  re leased s ign i f i can t ly  less p ro l ac t i n  
t h a n  t h e i r  opposi te  ha lves  which  were i n c u b a t e d  in 
pe r iphe ra l  p l a s m a  ( P < 0 . 0 0 1 ) .  I n  addi t ion ,  p i t u i t a r y  
ha lves  i n c u b a t e d  in s t a lk  p l a s m a  f rom d o p a m i n e - t r e a t e d  
ra t s  released s ign i f ican t ly  less p ro lac t in  t h a n  p i t u i t a r y  
ha lves  i n c u b a t e d  in s ta lk  p l a s m a  f rom u n t r e a t e d  ra t s  
( P <  0.001). 

These  obse rva t ions  show t h a t  p i t u i t a r y  s t a lk  p l a s m a  
in t he  r a t  con ta ins  p r o l a c t i n - i n h i b i t i n g  a c t i v i t y  and  t h e  
a c t i v i t y  in s t a lk  p l a s m a  is increased w h e n  d o p a m i n e  is 
in jec ted  in to  t he  t h i r d  ven t r i c l e  of t he  bra in .  The  pro-  
l a c t i n - inh ib i t i ng  a c t i v i t y  is a t t r i b u t e d  to  P I F ,  t he  release 
of w h i c h  m a y  be  regu la ted  b y  a dopamine rg i c  mecha-  
nisirI al. 

Rdsumd. Des moit i6s  d ' h y p o p h y s e  incub6es  dans  du 
p l a s m a  de Ia t ige  h y p o p h y s a i r e  s6cr6tent  moins  de pro- 
lac t ine  que  les moit i6s  compl6men ta i r e s  incub6es  dans  
du p l a s m a  de sang  p6r iph6r ique .  Les g landes  incub6es  
dans  du p l a s m a  de la t ige h y p o p h y s a i r e  de r a t s  t r a i t6s  
la d o p a m i n e  s6cr6 tent  moins  de p ro lac t ine  que celles 
incub6es  darts le p l a s m a  des r a t s  t6moins .  L ' a c t i v i t 6  
inh ib i t r i ce  de la p ro lac t ine  dans  le p l a s m a  de ]a t ige  
h y p o p h y s a i r e  p e n t  4tre le r6su l ta t  d ' u n  fac teu r  pa r t i -  
culler, e t  la s6cr6tion de ce f ac t eu r  se ra i t  gouvern4e  p a r  
un  m6can i sme  <r 

I. A. I~AMBER182, R. S. ~ICAL 
and  J. C. PORTER 

Department o/ Physiology, 
The University o/ Texas, Southwestern Medical School, 
Dallas (Texas 75235, USA), 1 April 1970. 

a0 j .  WORCESTER, New EngI. J. Med. 27d, 27 (1966). 
al We thank Mrs. J. C. GOTTWALD for help in the preparation of the 

manuscript; Dr. J. MEITES for the antiserum to prolactin; and 
Dr. S. ELLIS for the prolactin for iodination. Supported by NIH 
Grant No. AM-01237 and a grant from the Population Council. 

a2 On leave of absence from the Department of Biochemistry, Faculty 
of Science, University of Belgrade, Prishtina (Yugoslavia). 

I n d i c a t i o n  of  an  ' I n s u l i n  L ike '  F a c t o r  i n  th e  P a n c r e a t i c  T i s s u e  of  th e  R i v e r  L a m p r e y  Lampetra 
fluviatilis (L. )  

The  h o m o l o g y  be t w een  t he  p a n c r e a t i c  t i ssue  of l a rva l  
and  a d u l t  l a m p r e y s  and  t he  islet  t i ssue  of t he  h ighe r  
v e r t e b r a t e s  f i rs t  sugges ted  b y  COTRONEI 1, KEIB~L 2, a n d  
BOENIG a has  since been  conf i rmed  b y  b o t h  his to logical  
a n d  e x p e r i m e n t a l  s tud ies  4-15. I n  t h e  a m m o c o e t e  l a r v a  of 
Lampetra planeri, a non -pa ra s i t i c  species wh ich  does no t  
feed a f t e r  me t amor phos i s ,  BARRINGTON 4 showed t h a t  

t he  secre tory  a c t i v i t y  of t he  p a n c r e a t i c  t issue increased 
a i t e r  glucose loading  and  t h a t  r e m o v a l  of t he  follicles 
b y  c a u t e r y  increased b lood sugar  levels, t3o~Nm 3 and  
STtgRBA 6 suggested  t h a t  in  th i s  species t he  panc rea s  of 
t he  adu l t  is degene ra t e  a n d  funct ionless .  However ,  
e x p e r i m e n t a l  s tudies  b y  ]~RMISCII 2-8 in which  he  showed  
an  e x t r a c t  of b o t h  t he  cordal  and  c ran ia l  cords  of a d u l t  


