
15.6. 1977 Speeialia 773 

Influence of dopamine infusion on plasma prolactin released by kidney capsule 
transplanted anterior pituitaries ~ 
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Summary. The  infus ion of d o p a m i n e  in to  t h e  r ena l  a r t e r y  r e su l t ed  in  decreased  p r o l a c t i n  release f rom 3 an t e r i o r  
p i t u i t a r y  g lands  t r a n s p l a n t e d  u n d e r  t he  k i d n e y  capsule.  P r o l a c t i n  levels c o n t i n u a l l y  decreased  over  a 5 ra in  per iod  
a f t e r  D A  infus ion  was t e r m i n a t e d  a n d  t h e r e a f t e r  a p p r o a c h e d  p re in fus ion  levels b y  t h e  end  of 10 min .  

The  c a t e c h o l a m i n e  d o p a m i n e  (DA) ha s  been  shown  to  
in f luence  t h e  sec re t ion  of p r o l a c t i n  f rom t h e  a n t e r i o r  
p i t u i t a r y  a. I t  is be l i eved  t h a t  d o p a m i n e  i nh ib i t s  p r o l a c t i n  
release e i the r  b y  ac t ing  d i rec t ly  on  t h e  p i t u i t a r y  4 or b y  
in f luenc ing  t he  a c t i v i t y  of a p r o l a c t i n  i n h i b i t i n g  fac to r  ~. 
Th i s  s t u d y  was des igned  to  i n v e s t i g a t e :  a) t i le  effect  of 
D A  infus ion  on  t h e  release of p ro l ac t i n  b y  t he  k i d n e y  
capsu le  t r a n s p l a n t e d  a n t e r i o r  p i t u i t a r y  a n d  b) t h e  t i m e  
requ i red  for p ro lae t in ,  suppressed  b y  D A  infusion,  to  
r e t u r n  to in i t ia l  values .  
Materials and methods. F e m a l e  Sp r ague - D aw l ey  r a t s  
( S p a r t a n  R e s e a r c h  Animals ,  Inc. ,  Has l e t t ,  Mich. USA)  
were ova r i ec tomized  w h e n  t h e y  were 200-250 g in b o d y  
weight .  2 weeks later ,  3 r a t  a n t e r i o r  p i t u i t a r y  g lands  were 
hemisec t ed  a n d  t r a n s p l a n t e d  u n d e r  t he  left  k i d n e y  capsule  
us ing  e t h e r  anes thes ia .  1-2  weeks  a f t e r  t r a n s p l a n t a t i o n  
t h e  an ima l s  were  anes t he t i z ed  us ing  m e t h o x y f l u r a n e  
(Metofane,  P i t m a n - M o o r e ,  Inc. ,  W a s h i n g t o n  Crossing, 
N . J . ,  USA) .  Th i s  a n e s t h e t i c  does n o t  release p ro l ae t i n  
in  t i le  ova r i ec tomized  r a t  6. A mid l ine  v e n t r a l  incis ion 
was m a d e  a n d  t h e  r i gh t  i l i o l u m b a r  vein,  v e n a  cava,  de-  
scend ing  aor ta ,  le f t  k i d n e y  and  rena l  a r t e r y  were exposed.  
Af te r  c l a m p i n g  t he  a o r t a  1 cm an t e r i o r  to  t he  r ena l  
a r t e ry ,  t he  vessel  was  p u n c t u r e d  0.2 cm an t e r i o r  to  t h e  
r ena l  a r t e r y  w i t h  a 23 gauge  needle.  P E  10 t u b i n g  ( In-  
t r a m e d i c  C lay -Adams  I .D .  = 0.28 m m ,  O.D.  = 0.61 mm)  
was s t r e t c h e d  to  a f ine d i a m e t e r  us ing  hea t ,  filled w i t h  
0 .9% NaC1 a n d  in se r t ed  in to  t he  r ena l  a r t e r y  v ia  t h e  
p u n c t u r e  in  t he  aor ta .  T he  exposed  po r t i on  of t he  c a t h e t e r  
was  secured  to  t h e  wal l  of t h e  a o r t a  d i r ec t ly  b e n e a t h  i t  
w i t h  6-0  su ture .  W h e n  secured  in t h i s  m a n n e r  t he  reduc-  
t i on  in b lood flow to  t he  k i d n e y  was min imal .  Af te r  
r e m o v i n g  t he  c l amp  0 .9% NaC1 was infused a t  t he  r a t e  
of 3.93 ~xl/min us ing  a H a r v a r d  in fus ion  p u m p .  A c a t h e t e r  
of P E  50 t u b i n g  ( I n t r a m e d i c  p o l y e t h y l e n e  0.58 x0 .965  
mm)  c o n t a i n i n g  0.9% NaC1 a n d  5 un i t s  of h e p a r i n / m l  
was  inse r t ed  in to  t he  a o r t a  a n t e r i a d  in t he  region of t he  
c o m m o n  i l iac a r te r ies  a n d  secured.  Af te r  l iga t ing  t h e  r i g h t  

i l i o lumbar  ve in  1.5 cm f rom the  vene  cava,  P E  50 t u b i n g  
b e n t  90 ~ a t  t he  t ip  a n d  c o n t a i n i n g  hepa r in i zed  sa l ine  
was inse r t ed  in to  i t  t h r o u g h  an  incis ion m a d e  w i t h  mi-  
croscissors. The  c a t h e t e r  was  t h e n  passed  i n to  t he  v e n a  
c a v a  to t h e  region of t h e  lef t  r ena l  ve in  where  t h e  b e n t  
end  of t he  c a t h e t e r  was  in se r t ed  in to  t he  r ena l  vein.  The  
c a t h e t e r  was  t h e n  secured  to  t he  i l i o l u m b a r  ve in  us ing  
a l igature .  Af te r  comple t i ng  t he  a b o v e  p rocedure  b l o o d  
s ampl ing  a n d  infus ions  proceeded  as follows : H e p a r i n i z e d  
sal ine (0.2 ml) was  in jec ted  in to  t he  aor t ic  c a t h e t e r  to  
p r e v e n t  c lo t t ing .  2 in i t i a l  b lood  samples  (0.3 ml) were  
w i t h d r a w n  f rom the  ve in  a n d  aor ta ,  respect ive ly .  All 
v e n o u s  samples  were w i t h d r a w n  over  a pe r iod  of 20 sec 
to  p r e v e n t  v e n a  c a v a  b lood f rom m i x i n g  w i t h  r ena l  ve in  
blood.  Blood  v o l u m e  was replaced  w i t h  a n  equa l  v o l u m e  
of hepa r in i zed  sal ine v ia  t he  aor t ic  c a t h e t e r  for al l  s am-  
pies. The  infus ion  so lu t ion  cons is ted  of e i the r  0 .9% NaC1 
alone,  0 .9% NaC1-5% glucose alone,  a t o t a l  of 16 tLg 
d o p a m i n e  in 0 .9% NaC1, or a t o t a l  of 16 ~g D A  in 0.9% 
NaC1-5% glucose. In fus ion  in to  t he  r ena l  a r t e r y  a t  a r a t e  
of 39.3 ~ l /min  began  a t  t i m e  0 :00  a n d  ended  a t  t i m e  0:12,  
a t  w h i c h  t i m e  t he  c a t h e t e r  was  r e m o v e d  f rom the  r ena l  
a r t e r y  in to  t he  aor ta .  Venous  samples  were col lected 0 : 12, 
13, 14, 15, 17, 22 a n d  27 m i n  a f t e r  t he  s t a r t  of infusion.  
Ar t e r i a l  samples  were  col lected a t  t imes  0 :12  and  27. 
Af te r  o b t a i n i n g  t h e  las t  b lood sample  t h e  a n i m a l  was  
sacrif iced us ing  an  overdose  of anes the t i c .  S e r u m  pro-  
l ac t in  levels were 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  us ing  
N I A M D D - R P - 1  as t he  reference s t a n d a r d .  The  de ta i l s  of 
t h e  a s say  h a v e  been  pub l i shed  e lsewhereL S ta t i s t i ca l  
ana lys is  of t h e  d a t a  was  accompl i shed  us ing  a t w o - w a y  
analys is  of v a r i a n c e  8 w i t h  c o m p u t e r  ass is tance.  

Results. The  in i t ia l  r ena l  venous  a n d  aor t ic  a r t e r i a l  p l a s m a  
p r o l a c t i n  levels p r io r  to  DA infus ion  were 144.1 4- 33.5ng/  
ml  and  78.8 4- 18.7 n g / m l  respec t ive ly ;  t he  p r o l a c t i n  level  
in ova r i ec tomized  an ima l s  w i t h o u t  p i t u i t a r y  t r a n s p l a n t s  
was  16.4 4- 0.7 ng /ml .  
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The influence of dopamine (DA) infusion on renal venous plasma 
prolaetin levels. The percent decrease in prolactin was corrected for 
the decrease observed for saline and saline-glucose control infusions. 
Vertical lines represent the standard error of the mean. 
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The infusion of 16 ~g D A  in 0.9% NaC1-5% glucose re- 
suited in a s ignif icant  (P < 0.01) decrease in p lasma pro-  
lac t in  (figure). A cont inued decrease in renal  p lasma pro-  
lact in  was observed for 5 min  af ter  infusion was termi-  
nated.  A t  the  end of this  t ime  a rebound in prolact in  
secret ion was observed reaching the  ini t ial  va lue  at  the  
end of 10 min. A s ignif icant  decrease of lower magn i tude  
(p < 0.05) in renal  p lasma prolac t in  levels was also ob- 
served when 16 ~xg DA in 0.9% saline was infused (figure). 
The  decrease in renal  p lasma pro lac t in  using D A  saline- 
glucose solution was s ignif icant ly  greater  (p < 0.05) t h a n  
t h a t  observed for the  DA saline solution. 
Discussion. I t  has recent ly  been repor ted  t h a t  there  was 
no difference in p lasma prolac t in  levels be tween  the  renal  
and jugular  veins  for ra ts  wi th  a single p i t u i t a ry  t rans-  
p lan ted  to the  k idney  capsuleL We have  observed a 
similar  f inding when only one p i t u i t a ry  was grafted,  
however ,  when 3 or more pi tui tar ies  were t ransp lan ted  
to the  k idney  capsule the  concent ra t ion  of p lasma pro-  
lact in  for the  renal  p lasma blood was s ignif icant ly  greater  
t h a n  t h a t  for aor t ic  blood (Gala, unpubl ished observa-  
tions). We have  found a similar  resul t  in this s tudy  wi th  
3 graf ted pitui taries.  
The  infusion of ei ther  saline or saline-glucose wi thou t  D A  
resul ted in some decrease in renal  p lasma prolact in  
(approx. 14%). The  reason for the  decrease is no t  known 
bu t  could ref lect  some a l te ra t ion  in renal  blood flow as a 
resul t  of infusion of the  solutions. In  order  to visual ize 
ti le effect of DA on suppressing prolact in  release, the  
percent  decrease due to saline or saline-glucose was sub- 
t rac ted  f rom t h a t  of DA for the  respect ive  carr ier  solution. 
I t  is bel ieved tha t  the  suppression of prolac t in  secret ion 
by  D A  infusion was due to an act ion di rec t ly  on the  
t r ansp lan ted  p i tu i t a ry  because of the  magn i tude  of the  
decrease and because the  t ransp lan ted  p i t u i t a ry  contr ib-  
u ted  the  ma jo r  por t ion  of the  prolac t in  in circulat ion.  I t  
can no t  be discounted,  however ,  t h a t  some of the  effect  
observed m a y  be on the  in situ p i t u i t a ry  since the  a m o u n t  
of DA adminis tered  has been repor ted  in long t e r m  in- 
fusion studies to suppress prolac t in  release by  the  in situ 
p i tu i t a ry  :~ T h e  addi t ion  of glucose to the  carrier  solut ion 
amplif ied the  inh ib i to ry  effects of DA on prolac t in  re- 
lease and confirms the  observa t ion  of others  who infused 
D A  into the  hypophys ia l  por ta l  vessels 11. I t  was suggested 

t h a t  the glucose re tards  the  au toox ida t ion  of DA in 
solution 11. 
Our purpose in examin ing  the  rebound of prolact in  re- 
lease af ter  DA suppression was to see how rapid ly  i t  
would occur. I t  appears  t h a t  wi th in  1 min  af ter  t e rmina -  
t ion of DA infusion (saline-glucose group) there was a 
sl ight  increase in renal  p lasma prolact in  which was fol- 
lowed by  a subseqent  decrease over  a 5 min  period. F r o m  
this poin t  of m a x i m u m  inhibi t ion (approx. 50%), 10 min 
was required for prolact in  to reach preinfusion levels. The 
s t rongest  in v ivo  evidence for a releasing factor  comes 
f rom the  rapid 2-3 min  increase in p lasma prolac t in  in- 
duced by  e ther  anesthesia  12,13. We  bel ieve t h a t  the  initial 
1 min increase in prolac t in  release reflects an increase  in 
vascular  f low due to the  r emova l  of the  ca the te r  f rom the  
renal  ar tery.  I t  cannot  be comple te ly  discounted t h a t  the  
rapid  effects of e ther  on prolact in  release m a y  be due to 
a l tera t ions  in vascular  blood flow to the pi tu i tary .  I t  was 
demons t ra t ed  a number  of years  ago t h a t  e ther  m a y  
induce an init ial  (21/2 rain) 40% increase in blood flow 14. 
Thus, i t  m a y  be possible to expla in  the  increase in pro-  
lact in to e ther  w i thou t  the  necessi ty  of a releasing factor.  
Fur ther ,  the  increase in prolac t in  induced by  ether  is 
abou t  15-25 ng/m1:2,:3, which is comparable  to the  17.2 
ng /ml  change which we have  observed here. Once maxi -  
m u m  suppression of prolac t in  is observed,  however ,  ap-  
p rox ima te ly  10 min  is required for prolac t in  levels to 
re turn  to normal,  a t ime  compat ib le  wi th  most  observa-  
t ions of prolac t in  release by  physiologic s t imuli  or drug 
adminis t ra t ion .  Thus,  i t  m a y  be possible to explain bo th  
the  rapid  increase in prolac t in  release due to e ther  and 
the  slower increase due to suckling and drugs by  only a 
hypo tha l amic  inhib i tory  factor.  
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A simple technique for scintillation counting of cell preparations on coverslips: 
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Summary. A simple, rapid  and versat i le  t echnique  for scint i l lat ion count ing  of cells on coverslips is described. The cells 
are conserved for subsequent  s ta ining and au to rad iography  so t h a t  o ther  da t a  can be collected f rom ti le same specimen. 

A simple scint i l la t ion count ing  technique  which avoids  Materials and methods. Cells are  p la ted  out  in r e p l i c a t e s  
the  des t ruc t ion  of a specimen of cul tured cells and allows at  a dens i ty  of 10n/ml in Leighton  tubes containing 
fur ther  da t a  to be ob ta ined  f rom precisely the  same cell 
popula t ion  has ev iden t  benefi ts  of accuracy  and versa-  
t i l i ty .  Er rors  due to col la t ing results f rom paral lel  or 
analogous cul tures  are removed,  and ex tens ive  da t a  can 
be obta ined  f rom re la t ive ly  l i t t le  mater ia l .  There  follows 
a descript ion of such a t echnique  which we are employing  
in our  laboratories ,  invo lv ing  scint i l la t ion count ing  of 
t r i t i um labelled cells grown on coverslips. The  ceils are 
conserved for subsequent  s ta ining for morphologica l  ex- 
aminat ion ,  accura te  cell counts,  mic rospec t ropho tomet ry  
and au torad iography.  

11 • 22 m m  coverslips and are fed rout ine ly  wi th  Eagle ' s  
M E N  supplemented  wi th  20% foetal  bovine  serum. When  
the  cultures are semi-confluent  and in the  log phase of 
growth  (2-4 days), labelled precursor  ( t r i t ia ted thy-  
midine  - 3H-TdR)  is added to the  growth  med ium for 
the  exposure  period, before the  ceils are ha rves ted  by  
rinsing wi th  saline to r emove  residual  med ium and fixing 
in 95% ethanol.  Al te rna t ive ly ,  the  coverslips m a y  be re- 
moved  to fresh tubes  conta in ing labelled precursor,  
leaving app rox ima te ly  half  of the  cul ture  growing on the  
glass of the  Leighton  tube,  which permi ts  serial sampling 


