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The r o l e  o f  PRL i n  t h e  development o f  hyper tens ion  i n  t h e  SHR 
was examined by a d m i n i s t e r i n g  PRL an t i se rum t o  n e o n a t a l  SHR. On 
days 2-7 p o s t  par tum, male SHR were i n j e c t e d  wi th  50 u l / d a y o f e i t h e r  
ant iserum t o  PRL (which c h r o n i c a l l y  lowers  plasma PRL), normal 
r a b b i t  serum ( N R S ) ,  o r  0 .9% NaC1. 

Heart  r a t e ,  BPI and body weight  were measured biweekly on weeks 
6-14 o f  age.  Anti-PRL lowered BP vs .  NaCl on weeks 6 ,  8 ,  1 2 ,  and 
14 (range 7-17 mm Hg lower) .  NRS animals  showed BP d i f f e r e n c e s  from 
t h e  NaCl group on ly  on weeks 6  and 1 4 ,  wi th  no c o n s i s t e n t  e f f e c t .  
Heart  r a t e s  f e l l  dur ing  t h e  s tudy  i n  t h e  NaCl and anti-PRL groups 
b u t  n o t  i n  t h e  NRS group.  Anti-PRL and NRS groups had h i g h e r  h e a r t  
r a t e s  than  d i d  t h e  NaCl group.  Body weights  d i d  n o t  d i f f e r  between 
groups excep t  on week 1 4 ,  when t h e  NRS group w e i g h e d l e s s  than  t h e  
NaCl group. 

These r e s u l t s  s u g g e s t  t h a t  whi le  PRL i s  involved  i n  BP regula -  
t i o n  i n  t h e  SHR, it i s  n o t  involved  i n  t h e  pa thogenes i s  o f  t h e  
g e n e t i c  hyper tens ion  seen i n  t h e  s t r a i n .  I n  a d d i t i o n ,  t h e  r e s u l t s  
sugges t  t h a t  t h e  serum t r e a t m e n t  may have caused h e a r t  damage which 
l e d  t o  an e l e v a t i o n  i n  t h e  h e a r t  r a t e s  o f  t h e  serum-treated groups.  
@ 1985 Soc ie ty  for  Experimental Biology and Medicine. 

There is  s p e c u l a t i o n  t h a t  p r o l a c t i n  
(PRL) may be involved  i n  t h e  pathogen- 
e s i s  o f  c e r t a i n  forms of  hyper tens ion  
i n  animals  and man. This  a r i s e s ,  i n  
p a r t ,  from r e p o r t s  t h a t  c i r c u l a t i n g  PRL 
l e v e l s  may be e l e v a t e d  i n  spontaneously 
hyper tens ive  r a t s  (SHR) and i n  humans 
wi th  low r e n i n  e s s e n t i a l  hyper tens ion ,  
and t h a t  PRL suppress ion  by bromocryp- 
t i n e  lowers blood p r e s s u r e  (BP) i n  bo th  
i n s t a n c e s  (1, 2 ) .  However, i n t e r p r e t a -  
t i o n  o f  t h e  r e s u l t s  from PRL suppression 
s t u d i e s  i s  d i f f i c u l t ,  s i n c e  bromocryp- 
t i n e  r a i s e s  c e n t r a l  dopaminerqic a c t i v -  
i t y  and may d i r e c t l y  depress  c e n t r a l  
vasomotor pathways, independent  o f  i t s  
a f f e c t  on PRL s e c r e t i o n  ( 3 )  . We have 
p r e v i o u s l y  r e p o r t e d  t h a t  n e o n a t a l  t r e a t -  
ment w i t h  an t i se rum t o  PRL c h r o n i c a l l y  
depresses  b a s a l  and e t h e r - s t i m u l a t e d  
PRL l e v e l s ,  a s  w e l l  a s  c h r o n i c a l l y  
lowering BPI i n  g e n e t i c a l l y  normotersive 
male r a t s  ( 4 ) .  The purpose o f  t h e  
c u r r e n t  s tudy  was t o  examine t h e e f f e c t s  
o f  n e o n a t a l  PRL ant iserum t r e a t m e n t  on 
t h e  development and maintenance of 
hyper tens ion  i n  t h e  male SHR, indepen- 

den t  o f  t h e  hypotens ive  e f f e c t s  o f  
dopaminergic d rugs .  

M a t e r i a l s  and Methods 

S i x  female SHR were b r e d  p r i o r  t o  
t h e  s tudy .  On day 2 p o s t  partum each 
l i t t e r  was c u l l e d  t o  6  pups,  k e e p i n g a l l  
o f  t h e  males .  On days 2-7 p o s t  partum, 
each pup r e c e i v e d  50 u 1  i p .  o f  e i t h e r  
0.9% NaCl (n=6) , normal r a b b i t  serum 
(NRS, n=7) , o r  an t i se rum t o  PRL (n=7) . 
The an t i se rum t o  PRL was r a i s e d  i n  
r a b b i t s  a g a i n s t  N I H  r a t  PRL r e f e r e n c e  
p r e p a r a t i o n  RP-2. The an t i se rum,  which 
was prov ided  by D r .  S .  Shin o f  Queen's 
U n i v e r s i t y ,  bound 23  pg PRL/ml i n  v i t r o ,  
and d i d  n o t  c r o s s  r e a c t  wi th  GH, LH, 
TSH, AVP, o r  r e n i n  a t  p h y s i o l o g i c a l  
c o n c e n t r a t i o n s  ( 4 ) .  Subsequent t o  an t i -  
serum t r e a t m e n t ,  biweekly measurements 
o f  s y s t o l i c  BP,heart r a t e ,  and body 
weight  were taken  from age 6-14 weeks. 
The i n d i r e c t  t a i l  c u f f  t echnique ,  p re -  
v i o u s l y  d e s c r i b e d  (5)  , was used t o  
measure BP and h e a r t  r a t e  i n  t h e  con- 
s c i o u s ,  r e s t i n g  animals .  
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F i g u r e  1. S y s t o l i c  b l o o d  p r e s s u r e  (BP) o f  ma le  SHR r a t s  t r e a t e d  d a y s  
2-7 p o s t  pa r tum w i t h  0 . 9 %  NaCl ( n = 6 ) ,  no rmal  r a b b i t  serum 
(NRS, n=7)  , and a n t i s e r u m  t o  PRL ( n = 7 ) .  (2 ? S .E. ) . 

i 

Data were analyzed using a 2 way 
ANOVA on repeated measures. Where 
s ign i f i cance  of p<0.05 was reached, a 
planned comparisons t e s t  (6)  was used 
t o  a sce r t a in  which po in t s  d i f f e r e d .  

Resul t s  

The s y s t o l i c  BP of a l l  3 t reatment 
groups ro se  during t h e  8 week study 
per iod  (Fig.  1) .  There were no s ign i -  
f i c a n t  d i f f e r ences  between NRS and NaCl 

groups except  a t  week 6 (pc0.05) , where 
t h e  mean BP of NRS r a t s  was l e s s  than 
t h a t  of NaCl r a t s ,  and week 1 4  (p<0.01),  
where t h e  BP of NRS r a t s  was g r e a t e r  
than t h a t  of t h e  NaCl group. Incon t r a s t ,  
BP i n  t h e  anti-PRL group was s i g n i f i - -  
c an t ly  lower than i n  t h e  NaCl r a t s  a t  
week 6 (p<0.01) , week 8 (p<0.001) , week 
12 (p<0.05) , and week 14 (p<0.01) . 

The hea r t  r a t e s  of  a l l  animals i n  
t h e  study tended t o  be a t  t h e  upper end 

T a b l e  I .  Body w e i g h t s  and h e a r t  r a t e s  o f  male  SHR t r e a t e d  o n  days  2-5 p o s t  p a r t u m  
w i t h  50 p 1  o f  0 .9% NaCl ( n = 6 ) ,  NRS ( n = 7 ) ,  o r  a n t i s e r u m  t o  PRL (n=7) .  Va lues  

r e p r e s e n t  x + S.E.  *p<0.05 v s  NaC1. 

Body Weight  (g) H e a r t  R a t e  (min- l )  

NaCl NRS Anti-PRL NaCl NRS Ant i-PRL 

Week 6 9 2 . 7 t 1 . 5  83.824.2 96.9 + 4 . 8  4 4 7 t 7  420+9* 429+6 

Week 8 1 6 8 . 8 t 3 . 7  150.8k6.4 153.827.4 420k18 410+6 403+5 

Week 1 0  210r2 .8  213 .0 f6 .0  210 .6 t9 .2  3 8 3 t 7  411+10* 414+5* 

Week 1 2  256.4k4.9 237.1k6.8 238.2210.2 387211 413+11 410k8 

Week 1 4  276.0k4.9 250.5+6.7* 273 .9 t7 .7  3 9 3 t 1 1  427+8* 423+9* 
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of  t h e  normal range (Table I ) .  Heart  
r a t e s  tended t o  d e c r e a s e  from week 6-10 
i n  t h e  NaCl group,  l e v e l l i n g  o f f  from 
weeks 10-14. Anti-PRL t r e a t e d  animals  
a l s o  demonstrated a d e c l i n e  i n  h e a r t  
r a t e  from week 6-8, b u t  p l a t e a u e d  weeks 
8-14 a t  a h i g h e r  l e v e l  t h a n  t h e  NaCl 
group on weeks 1 0  and 14 (p<0.05)  . The 
NRS group showed no i n i t i a l  d e c l i n e  and 
remained a t  a l e v e l  comparable t o  t h a t  
o f  t h e  anti-PRL group,  and was s i g n i f i -  
c a n t l y  h i g h e r  than  t h e  NaCl group on 
weeks 10 and 1 4  (p<O. 05) . 

There were no d i f f e r e n c e s  i n  body 
weight  between groups ,  w i t h  t h e  excep- 
t i o n  o f  t h e  NRS group which weighed 
l e s s  than  t h e  NaCl group on week 14 
(p<O. 05) . 

Discuss ion  

I t  h a s  p r e v i o u s l y  been r e p o r t e d  
t h a t  PRL suppress ion  by bromocryptine 
lowers  s y s t o l i c  BP i n  90-100 day o l d  
male SHR by 6 mm Hg (1). I n  t h e  pre -  
s e n t  s t u d y ,  n e o n a t a l  anti-PRL t r e a t m e n t  
lowered BP i n  98 day o l d  male SHR by 11 
mm Hg. This  s u g g e s t s  t h a t  t h e  a c t i o n  
o f  bromocrypt ine i n  t h e s e  animals  i s  
no g r e a t e r  than  would be  expec ted  i f  
i t s  e f f e c t s  were mediated s o l e l y  v i a  
PRL s u p p r e s s i o n ,  and t h a t  t h e  modest,  
b u t  s i g n i f i c a n t ,  d e c l i n e  i n  BP r e p o r t e d  
i n  t h e s e  animals  r e f l e c t s  aPRL-mediated 
a c t i o n  on BP. The f a c t  t h a t  t h e  
decrease  i n  BP o f  SHR r a t s  t r e a t e d  neo- 
n a t a l l y  w i t h  anti-PRL was no d i f f e r e n t  
from t h a t  observed i n  g e n e t i c a l l y  
normotensive Sprague-Dawley r a t s  o f  
t h e  same age (4)  , s u g g e s t s  t h a t  t h e  
c o n t r i b u t i o n  of  PRL t o  BP i s  s i m i l a r  i n  
t h e  two s t r a i n s  o f  r a t s ,  and t h a t  PRL 
i s  n o t  involved  i n  t h e  pa thogenes i s  
of t h e  g e n e t i c  hyper tens ion .  These 
f i n d i n g s  do n o t  however, p r e c l u d e  t h e  
p o s s i b i l i t y  t h a t  PRL may b e  involved  i n  
t h e  pa thogenes i s  o f  human e s s e n t i a l  
h y p e r t e n s i o n ,  s i n c e  t h e  SHR model i s  
n o t  a p e r f e c t  one ( 7 ) ,  and s i n c e  t h e r e  
appear  t o  be  s e v e r a l  forms o f  t h e  human 
d i s o r d e r  ( 8 ) .  The o b s e r v a t i o n  i n  t h e  
s tudy  t h a t  NRS and anti-PRL t r e a t e d  
animals  had h i g h e r  r e s t i n g  h e a r t  r a t e s  
than  d i d  t h e  NaCl t r e a t e d  animals ,  
might  r e s u l t  from damage t o  t h e  h e a r t  
caused by an immune complex d i s e a s e ,  
o r  serum s i c k n e s s  (9 )  . The l a r g e  
amounts o f  serum could have damaged t h e  
h e a r t  t i s s u e ,  n e c e s s i t a t i n g  h i g h e r h e a r t  
r a t e s  f o r  any g iven  BP. 

The r e s u l t s  o f  t h e  p r e s e n t  s tudy  
i n d i c a t e  t h a t  PRL does n o t  c o n t r i b u t e  
t o  t h e  pa thogenes i s  o f  hyper tens ion  i n  
t h e  SHR. Furthermore,  t h e y  prov ide  
a d d i t i o n a l  s u p p o r t  f o r  a r o l e  o f  PRL i n  
BP r e g u l a t i o n ,  p o s s i b l y  through modula- 
t i o n  o f  v a s c u l a r  a c t i o n  of  o t h e r  p r e s s o r  
a g e n t s  such a s  norep inephr ine  and angio- 
t e n s i n  (10-12) ,  which is independent  
o f  g e n e t i c  p r e d i s p o s i t i o n .  
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