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Failure o f  C o r t i s o n e  a n d  A C T H  t o  R e g u l a t e  

Cardiac Hypertrophy 

Numerous  inves t iga tors  - rev iewed by  VAN LIERE et  
aP - have  shown t h a t  v igorous  exercise produces  cardiac  
hyper t rophy .  The  l a t t e r  is p r e sumab ly  caused by  enlarge- 
men t  of the  myocard ia l  f iber and hence m i g h t  reasonably  
be expec ted  to invo lve  accelerated pro te in  synthesis .  
BEZNAK has shown 2,3 the  process of cardiac  h y p e r t r o p h y  
to be dependen t  upon hormones  which h a v e  been impli-  
ca ted  in t he  regula t ion  of p ro te in  metabol i sm.  The  present  
exper iments  ex t end  this  field by  a s tudy  of t he  effect  of 
cort isone and ACTH,  since such hormones  h a v e  been  
shown to exer t  effect  upon  prote in  metabol ism,  depending  
on the  dosage used 4,5. 

Materials and methods. Male S p r a g u e - D a w l e y  ra ts  were 
main ta ined  on Pu r ina  l abora to ry  chow and wa te r  ad  
l ibi tum. Exerc ise  was  imposed b y  a t r eadmi l l  wi th  an  
electric grid a t  t he  rear,  d r iven  a t  1 mph.  Exerc ise  per iods 
were 1 h twice daily, 6 t imes  weekly,  wi th  a 4 h rest  
period be tween  dai ly  runs. Cort isone ace ta te  or  A C T H  in 
saline was in jec ted  i.p. jus t  before the  first  exercise per iod 
of t he  day.  Animals  were randomized  into  the  fol lowing 
groups:  saline~ no t  exercised (control-controls) ;  saline, 
exercised (control- runners) ;  cor t isone or  ACTH,  no t  
exercised (cortisone or  ACTH-cont ro l s )  ; and  cort isone or  
A C T H  exercised (cortisone or ACTH-runners ) .  Each  
hormone  was g iven  in two doses (Tables I and I]) .  

All groups which  were g iven  cort isone or  1 U SP 
uni t /dose  of ACTH,  and  the i r  Control groups,  were  
exercised for a to ta l  of 65 h. H o r m o n e s  were adminis te red  
for a to ta l  of 34 days.  The  rats  g iven 3U ACTH/dose ,  and 
their  control  runners,  were exercised for a to ta l  of 39 h. 
A to ta l  of 154 ra ts  was used;  ind iv idual  groups ranged  
f rom 7-20 rats.  

On  the  day  af ter  t he  exercise was concluded,  t h e  ra t s  
were weighed, killed by  s tunning  and decapi ta t ion ,  and 

Table t. Effect of injection of cortisone 

No. of animals HWlBWratios 

Control-controls 11 3.28 
Control-runners 7 3.78 
Cortisone-controls (3 rag) 11 3.14 
Cortisone-runners (3 nag) 7 3.65 

Control-controls 10 3.13 
Cortisone-runners (6 mg) 11 3.56 

HW/BW = heart-weight/body-weight 

the  hear t s  removed ,  t r immed ,  washed  w i t h  t ap  water ,  
b lo t t ed  and weighed. The  hea r t -we igh t /body-we igh t  ra t io  
( H W / B W )  was expressed as g/kg. Sta t i s t ica l  analysis  was 
by  the  t test .  

Results, Table  I conta ins  the  d a t a  re la t ing  to  cort isone.  
Sta t i s t ica l  analysis  of these  d a t a  showed t h a t  exercise 
caused hyper t rophy ,  b u t  t h a t  the  degree of t he  l a t t e r  was 
no t  changed  by  e i ther  dose of cortisone.  The  cort isone-  
controls  showed a m e a n  H%V/BW which approached  
(p = 0.08) s ignif icant  reduc t ion  f rom the  controls.  

Similar ly,  in the  s tudy  of A C T H  (Table I I )  exercise 
resul ted  in cardiac  hype r t rophy ,  b u t  t he  degree of hyper -  
t r o p h y  was no t  changed  by  e i ther  doses of ACTH.  

Discussion. The  resul ts  c lear ly  show t h a t  if ra ts  are  
forced to exercise vigorously,  a s ignif icant  cardiac  hyper -  
t r o p h y  is produced.  A l though  i t  has  been shown t h a t  
cardiac  muscle fibers increase in size fol lowing exercise,  
t h e  exac t  mechan i sm of h y p e r t r o p h y  is no t  unders tood,  
a l though  there  is an  increase in t he  ox ida t ive  me tabo l i sm  
of the  m y o c a r d i u m  resul t ing in an  increase in prote in  
disposi t ion s. Fu r the rmore ,  a l though  some endocr ine  se- 
cret ions h a v e  been shown to regula te  t he  degree of hyper-  
t rophy,  the  full control  sys tem has p robab ly  n o t  been 
observed.  I n  v iew of t he  known  influences of adrena l  
s ter iods upon  g rowth  and  pro te in  me tabo l i sm i t  seemed 
reasonable  to expec t  t h a t  such hormones  migh t  en ter  in to  
the  system. 

SPRAGUE et  a12 have  repor ted  a s ignif icant  gain in body  
weigh t  as a resul t  of cor t isone and A C T H  therapy ,  which 
t h e y  a t t r i bu fe  to  a high food consumpt ion .  A l though  our  
an imals  were fed ad  l ib i tum,  no such excess gain occurred.  
I n  v iew of this, and since the  hormone  t r e a t m e n t s  were 
w i thou t  effect  on H W / B W  the  eff icacy of the  t r e a t m e n t s  
under  our condi t ions  was checked. Signif icant  hyper -  
t r o p h y  of the  adrena l  g land was observed  in response to 
A C T H  and a s ignif icant  a t rophy ,  to  cort isone.  

In  conclusion,  t h e  d a t a  c lear ly  indicate  cardiac  hyper -  
t r ophy  in response to exercise;  bu t  ne i ther  cortisone nor  
ACTH,  in otherwise effect ive doses, regula ted  the  degree 
of h y p e r t r o p h y  under  the  condi t ions  of the  exper iment .  
Since A C T H  was no t  effect ive,  t he  fai lure of cort isone to 
regula te  can no t  be a t t r i bu t ed  to  i ts  no t  being the  physio-  
logical cort icoid in the  r a t  s. 

Rdsumd. L ' h y p e r t r o p h i e  card iaque  provoqude  chez des 
ra t s  ingles par  un exercice forc6 n ' a  6t6 r~gularisfe ni  pa r  
la cor t isone ni pa r  ] ' A C T H  utilis~es chacune  ~ 2 doses 
diff6rentes.  
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Table II. Effect of injection of ACTH 

No. of animals HW/BWratios 

Control-controls 34 3.37 
Control-runners 19 3.78 
ACTH-controls (1 U) 18 3.41 
ACTH-runners (I U) 17 3.59 

Control-controls 15 3.01 
Control-runners 8 3.23 
ACTH-controls (3 U) 10 3.13 
ACTH-runners (3 U) 10 3.28 
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