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ABSTRACT: Chronic,  a s  w e l l  a s  a c u t e ,  e x e r c i s e  i n c r e a s e s  c i r c u l a t i n g  
PRL i n  females .  The response o f  males t o  r e p e a t e d  e x e r c i s e ,  how- 
e v e r ,  i s  unknown. The purpose of  t h e  p r e s e n t  s tudy  was t o  examine 
t h e  e f f e c t s  o f  a c u t e  and c h r o n i c  e x e r c i s e  on plasma PRL l e v e l s  i n  
u n t r a i n e d  males. E i g h t  male s u b j e c t s  performed c y c l e  ergometer  
e x e r c i s e  a t  50% of  t h e i r  maximal oxygen uptake on 10 consecu t ive  
days.  The s u b j e c t s  e x e r c i s e d  i n  an environmental  chamber main ta ined  
a t  390C and 30% r e l a t i v e  humidi ty.  PRL l e v e l s  were measured on days 
1, 5 ,  and 10 b e f o r e  e x e r c i s e ,  and a f t e r  20 and 45 minutes  o f  exer -  
c i s e .  Acute e x e r c i s e  i n c r e a s e d  PRL l e v e l s .  However, plasma l e v e l s  
d i d  n o t  s i g n i f i c a n t l y  i n c r e a s e  dur ing  e x e r c i s e  on days 5 and 10. 
This  sugges t s  a s i m i l a r i t y  i n  t h e  PRL response t o  a c u t e  e x e r c i s e  i n  
males and females ,  b u t  a s e x  d i f f e r e n c e  i n  t h e  response t o  c h r o n i c  
e x e r c i s e .  @ 1985 S o c i e t y  f o r  Experimental B i o l o g y  and Medic ine .  

I t  has  been sugges ted  t h a t  a l t e r a -  
t i o n s  i n  p r o l a c t i n  (PRL) s e c r e t i o n  may 
be r e s p o n s i b l e  f o r  reproduc t ive  d i s t u r -  
bances i n  females a t h l e t e s  (1). For 
t h i s  reason ,  a c o n s i d e r a b l e  amount o f  
a t t e n t i o n  has been focussed on PRL regu- 
l a t i o n  dur ing  a c u t e  and chron ic  e x e r c i s e  
i n  t h e s e  i n d i v i d u a l s .  Many of  t h e s e  
s t u d i e s  have demonstrated a s i g n i f i c a n t  
i n c r e a s e  i n  c i r c u l a t i n g  PRL concentra-  
t i o n s  dur ing  bo th  a c u t e  and chron ic  
e x e r c i s e  (2-7)  . I n  a d d i t i o n ,  t r a i n e d  
female runners  have been r e p o r t e d  t o  
e x h i b i t  e l e v a t e d  2 4  hour  mean PRL l e v e l s  
i n  comparison t o  non-exercis ing c o n t r o l s  
( 8 )  . 

Much l e s s  a t t e n t i o n ,  however, has  
been d i r e c t e d  toward t h e  e f f e c t s  o f  
e x e r c i s e  on PRZ; i n  males .  Although 
a c u t e  e x e r c i s e  has  been shown t o  i n -  
c r e a s e  c i r c u l a t i n g  PRL i n  t h e s e  i n d i v i d -  
u a l s  (9-11) , t h e r e  a r e  no s t u d i e s  which 
d e s c r i b e  t h e  response t o  c h r o n i c  exer -  
c i s e .  

The purpose of t h e  p r e s e n t  s tudy  was 
t o  i n v e s t i g a t e  t h e  PRL responses t o  
a c u t e  and repea ted  bouts  of e x e r c i s e  i n  
males. 

MATERIALS AND METHODS 

 his s t u d y  was conducted i n  conjunc- 
t i o n  w i t h  r e s e a r c h  i n t o  t h e  involvement 
o f  PRL i n  h e a t  a c c l i m a t i z a t i o n .  There- 
f o r e  c e r t a i n  u n r e l a t e d  a s p e c t s  o f  t h e  
s tudy  were n o t  inc luded  i n  t h i s  r e p o r t .  

E i g h t  h e a l t h y  maler s u b j e c t s ,  age 21- 
2'6 y e a r s  (24k1, I 2 S . E . )  p a r t i c i p a t e d  
i n  t h e  s tudy .  Before t e s t i n g  began, 
each s u b j e c t  s i g n e d  a consen t  form 
approved by t h e  O f f i c e  o f  Human Research 
a t  t h e  U n i v e r s i t y  o f  Waterloo. Although 
none of  t h e  s u b j e c t s  were t r a i n e d  a t h -  
l e t e s ,  a l l  p a r t i c i p a t e d  i n  r e c r e a t i o n a l  
s p o r t s .  I n  t h e  s t u d y ,  each s u b j e c t  
performed c y c l e  ergometer  e x e r c i s e ,  a t  
50% of  h i s  maximal oxygen up take ,  on 10 
consecu t ive  days i n  an environmental  
chamber main ta ined  a t  390C and 30% 
r e l a t i v e  humidi ty.  Workloads were 
determined from a maximal oxygen con- 
sumption t e s t  p r i o r  t o  t h e  s tudy .  On 
e x e r c i s e  days 1, 5 ,  and 1 0 ,  d a s i g n a t e d a s  
t e s t  days ,  t h e  e x e r c i s e  was 45 minutes  
i n  d u r a t i o n .  On t h e  remaining days 
s u b j e c t s  e x e r c i s e d  f o r  90 minutes .  

On each t e s t  day a c a t h e t e r  was 
i n s e r t e d  i n t o  a d o r s a l  hand v e i n  30 
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Figure 1. Plasma PRL responses of 8 men (x 
+ S.E.M.) t o  45 minutes t o  cycle  ergometer - 
exe rc i se  a t  50% Vo2 max on days 1 (&a) , 5 
(@-a) ,  and 10 (0-0) of t he  study. On days 
2-4 and 6-9, sub jec t s  cycled f o r  90 min a t  
50% V O ~  max. P < O -  05 vs.  day 1 

**p<0.025 vs.  ~ i m e  0 

minutes p r i o r  t o  exe rc i se .  Heparinized 
blood samples were drawn a t  times T=O 
(p re -exe rc i se ) ,  and 20 and 45 minutes 
a f t e r  t h e  s t a r t  of  exerc ise .  Plasma 
was s to red  a t  - 8 0 ' ~  and analyzed f o r  
PFU by radioimmunoassay k i t  (Diagnostic 
Products Corp.) .  A l l  samples were 
assayed together .  The s e n s i t i v i t y  of 
t h e  assay was 3.7 ng/ml. 

RESULTS 

Pre-exercise plasma PRL l eve l s  on 
day 1 were wi th in  t he  normal range 
reported f o r  hea l thy  men (12) and d i d  
not  change s i g n i f i c a n t l y  from t h i s  
value on e i t h e r  days 5 o r  10 of  exercise. 

Acute exe rc i se  on day 1 s ign i f i can t ly  
increased  plasma PRL (Figure 1) from 
8.61tr1.1 ng/ml t o  14 .1+  3.0 ng/ml 
(p<0.025). However, chronic exerc ise  
a t  a  s i m i l a r  workload f a i l e d  t o  e l i c i t  
PRL increases  on subsequent t e s t  days,  
so  t h a t  t h e  day 1 PFU response was 

DISCUSSION 
Acute exe rc i se  i s  known t o  s t imu la t e  

PRL sec re t ion  i n  females (2-7) . The 
f indings  of  t h e  present  s tudy confirm 
repo r t s  t h a t  acute exe rc i se  a l s o  
i nc reases  c i r c u l a t i n g  PRL i n  males 
(9-11) . 

However, unl ike  females, t h e  r e s u l t s  
of  t he  p re sen t  s tudy suggest  t h a t  with 
repeated exe rc i se  a t  a  cons tant  in ten-  
s i t y ,  t h e  plasma PRL response a t tenuates  
wi th in  5 days. Previous s t u d i e s  i n  t he  
l i t e r a t u r e  have suggested t h a t  t h e  PRL 
response i s  maintained over time i n  
chronica l ly  exe rc i s ing  males. The 
v a r i a t i o n  between the  cu r r en t  and pre- 
vious observations may r e s u l t  from the  
presence of  confounding va r i ab l e s  i n  
t h e  e a r l i e r  s t u d i e s .  

I n  t he  p re sen t  s tudy t h e  i n t e n s i t y  
of t h e  exe rc i se  was cons tant ,  wi th  only 
t h e  dura t ion  varying on t h e  t e s t  days. 
I n  add i t i on ,  environmental condi t ions  
were he ld  cons tant  throughout t h e  study. 
I n  previous s t u d i e s ,  t he  presence of 
s t r e s s f u l  s t imu l i  were not  completely 
e l iminated  thus providing a st imulus 
t o  PRL sec re t ion  above t h a t  of  t he  
chronic exerc ise .  For example, Morett i  
e t  a1 .  (10) repor ted  a 13.4 ng/ml r i s e  
i n  plasma PRL i n  p ro fe s s iona l  a t h l e t e s  
following 20 minutes of cycle ergometer 
exe rc i se  a t  80% of t h e i r  maximal h e a r t  
r a t e .  This i n t e n s i t y  and dura t ion  of  
exe rc i se  i s  very s t r e s s f u l ,  even f o r  
t r a i n e d  ind iv idua l s ,  and was more 
demanding than t h e  regular  exerc ise  
program of t h e  sub jec t s .  Thus, t h e  
s t r e s s  of an unusually i n t ens ive  exer- 
c i s e  sess ion  may have accounted f o r  t h e  
PRL response i n  t h i s  s tudy.  S imi l a r ly ,  
i n  a study by Rogol e t  a 1  (13) examin- 
ing  pos t -exerc ise  serum PRL l e v e l s  i n  
male marathon runners,  PRL tended t o  be 
h igher  post-exercise than i n  unt ra ined  
con t ro l s  (pC0.08). Two of 5 sub jec t s  
i n  t he  t e s t  group demonstrated no post-  
exe rc i se  i nc rease  and the  3/5 t h a t  d i d  
respond were those  who had exerc ised  by 
running a t  a  f a s t  p a c e i n  adverse weather 
(-290C). The environmental s t r e s s ,  
r a t h e r  than the  chronic exe rc i se  per  se, 
was most l i k e l y  respons ib le  f o r  any PRL 
changes. 

Brisson e t  a 1  (17) r ecen t ly  suggested 
t h a t  t h e  PRL response t o  exe rc i se  i s  
c lo se ly  a s soc i a t ed  wi th  r e c t a l  tempera- 
t u r e  during t h e  exerc ise  bout. I n  t he  
p re sen t  study the  mean post-exercise 
r e c t a l  temperature on day 1 was 37.9 + 
O.loC. This d id  no t  s i g n i f i c a n t l y  
change on e i t h e r  day 5 o r  10 ,  suggest- 
ing  t h a t  body temperature was no t  a  
f a c t o r  i n  t h e  observed a t t enua t ion  of  
t he  PRL response. 

The f indings  of  t h i s  s tudy suggest  
t h a t  t h e r e  is  a sex  d i f f e r ence  i n  t he  
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PRL response t o  r e p e a t e d  e x e r c i s e ,  and 
t h a t  t h e  male PRL response t o  c h r o n i c  
e x e r c i s e  a t t e n u a t e s  w i t h i n  days u n l e s s  
accompanied by a d d i t i o n a l  s t r e s s o r s .  
The s e x  d i f f e r e n c e  i n  t h e  PRL response 
t o  r e p e a t e d  e x e r c i s e  may be t h e  r e s u l t  
o f  e s t r o g e n  s e n s i t i z a t i o n  o f  t h e  PRL 
s e c r e t o r y  pathways i n  t h e  female. 
Estrogen h a s  been shown t o  i n c r e a s e  
b a s a l  PRI; s e c r e t i o n  ( 1 4 ) ,  a s  w e l l  a s  
i n c r e a s e  t h e  s e n s i t i v i t y  and magnitude 
o f  t h e  PRL response t o  s t i m u l i  (15,  1 6 ) .  
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