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Marked hypotension and va r ious  d i s tu rbances  of mechanica l  and e lec t r i ca l  act ivi ty  of the 
hea r t  were  obse rved  in cats  following b i la te ra l  adrenalec tomy.  Adminis t ra t ion  of desoxy-  
co r t i cos t e rone  aceta te  to such animals  r e s to r ed  some  of the studied indices to normal ,  where -  
as hydrocor t i sone  was a lmos t  without pos i t ive  effect.  

Adrenal  deficiency leads  to marked  c i rcu la to ry  d i so rde r s ,  including a r t e r i a l  hypotension and a de-  
c r e a s e  in the minute volume of the hea r t  [4-6], due l a rge ly  to a diminution of the contract i le  power  of the 
myoca rd ium [1-4]. The hemodynamic  d i s tu rbances ,  in turn, p lay an impor tan t  role  in the fu r the r  develop-  
ment  of the pathological  s ta te  c h a r a c t e r i s t i c  of adrenal  deficiency. Invest igat ions of the hemodynamics  
thus shed cons iderable  light on functional d i s o r d e r s  in the body assoc ia ted  with cor t i cos te ro id  insufficiency. 

In the invest igat ion descr ibed  below, card iac  act ivi ty was studied in total  adrenal  insuff iciency and also 
a f te r  r ep l acemen t  of the minera locor t i co id  or  glucocort icoid function. 

EXPERIMENTAL METHOD 

Exper iments  were  c a r r i e d  out on cats  of  both sexes  weighing 1.5-3 kg. Total adrenal  deficiency was 
s imula ted  by two-s tage  ad rena lec tomy under  nembutal  anes thes ia ,  with an in te rva l  of 5-6 days  between 
s tages .  Af ter  r emova l  of the second adrenal ,  r ep l acemen t  therapy was instituted, with cor t i cos te ro id  
(DOCA 0.5 mg/kg ,  and hydroeor t i sone  1 mg/kg) for  3 days. Adminis t ra t ion  of the hormones  was then e i ther  
stopped ( se r i es  with to ta l  adrenal  deficiency) or  DOCA (ser ies  with glucocor t icoid  deficiency) or  hydro -  
cor t i sone  ( se r i e s  with minera locor t i co id  deficiency) was given alone. 

Recordings  of the EKG in th ree  s tandard  leads,  the phonocard iogram (PEG),  and p r e s s u r e  in the c a r o -  
tid a r t e r y  were  made in all  s e r i e s  of expe r imen t s  under  nembutal  anes thes ia  12 days a f t e r  r emova l  of  the 
second adrenal .  

E X P E R I M E N T A L  R E S U L T S  

During total  adrenal  deficiency,  shortening of the expulsion phase  (from 0.122 -~ 0.007 to 0.076 ~-0.012 
sec) was observed.  This was not due to any changes in the durat ion of the card iac  cycle which, on the con- 
t r a r y ,  was signif icantly inc reased .  Shortening of the expulsion phase  was evidently due to a dec rea se  in the 
card iac  output, in ag reemen t  with data in the l i t e r a tu re  [1, 2]. The phase  of i some t r i c  contract ion showed 
no s ignif icant  changes,  although the d e c r e a s e  of a r t e r i a l  p r e s s u r e  (from 125 to 73 m m  Hg; P < 0.01) ob- 
se rved  in total  adrenal  deficiency could lead to a marked  dec rea se  in the durat ion of this period.  On the 
whole, the f rac t ion  of the card iac  cycle r ep re sen ted  by the per iod of contract ion was g r e a t e r  than the per iod  
of expulsion, as shown by an i n c r e a s e  in the index of myocard ia l  contract ion and a dec r ea se  in B l u m b e r g e r ' s  
coefficient.  The mechano-e l ec t r i ca l  coefficient  also was reduced (Table 1). 
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T A B L E  1. Changes  in  P h a s e  R e l a t i o n s h i p s  o f  Lef t  V e n t r i c u l a r  
Sys to l e  d u r i n g  A d r e n a l  I n su f f i c i e nc y  

Replacement Replacement of 
Ratio between phases Total adrenal of glucocorti 7 mineralocorti- 
of cardiac cycle Control deficiency coid function coid function 

Intra~y,~tolic index 
E 70,9+2,21 60,4+5,60 65,5-4-3,70 71,0+3,30 g-~. 1oo 96 - - - 

Index of myocardial P<0,01 
T 

contraction - - .  100% 40, 3+ 1,95 55,0+4,25* 46,4+2,50" 40,0+2,86* 
S G . . . .  

Mechanoeleetrical eo- 
Sm 

efficient Se 0,732~0,03~ 0,524-4-0,040* 0,618+__0,044" 0,6i6• 

Blumberger- Mueller co- 

efficient E 
T 

1,53__+0, 13 

P<O,05 

0,99+0,18" I 1,25+0,12 I 1,53• 

Legend :  E r e p r e s e n t s  p e r i o d  of expu l s ion ;  Sm m e c h a n i c a l  s y s -  
to le ;  Se e l e c t r i c a l  s y s t o l e ;  St t o t a l  s y s t o l e ;  T p e r i o d  of  c o n t r a c -  
t ion;  * d i f f e r e n c e s  f r o m  c o n t r o l  a r e  s i gn i f i c an t  (a l so  in  T a b l e  2). 

T A B L E  2. Changes  in  E l e c t r o c a r d i o g r a p h i c  Ind ices  in A d r e n a l  
I n su f f i c i ency  

EKG indices 

R ' R  (in see) 

P--Q (in see) 
ORS (in sec) 
Ps (in ram) 
R2 (in mm) 
T2 (in mm) 

Control 

0,355• 

0,080__+0,002 
0,037• 

2,5-1-0,23 
14,4+I,40 
3,5-+-0,50 

Total adrenal 
deficiency 

0. 440~0,003" 

0,075_+0,013 
0,048+0,004" 

3,2+0,43 
8,3__+1,35" 
0,8+__0,34* 

Replacement I Replacement of 
of glueocorfi- mineralocorti- 
cold function cold function 

0,430-4-0,037* I 0,400• 
P<0,02 

0,073• 0,080-+-0,00[ 
0,050• 0,040+__0,004 

3,1• 3,0___0,49 
9,7• 10,0_+1,50* 
1,5+0,65" 2,0-t-0,63 

A n a l y s i s  of the  e l e c t r o c a r d i o g r a p h i c  da t a  r e v e a l e d  c o n s i d e r a b l e  c h a n g e s  in  e l e c t r i c a l  a c t i v i t y  of  the 
h e a r t  in  the  a n i m a l s  with t o t a l  a d r e n a l  i n su f f i c i ency .  Slowing of  the  r h y t h m ,  d e p r e s s i o n  of  i n t r a v e n t r i e u l a r  
conduc t iv i ty ,  and  l o w e r i n g  of  the a m p l i t u d e  of  the  R w a v e s  in  a l l  t h r e e  l e a d s  w e r e  o b s e r v e d  (Table  2). The 
a m p l i t u d e  of  the  T waves  was  r e d u c e d ,  and i s o e l e c t r i c  and  n e g a t i v e  waves  w e r e  f r e q u e n t l y  found. T h e s e  
changes  a r e  e v i d e n t l y  a s s o c i a t e d  with  d i s t u r b a n c e s  of e l e c t r o l y t e  m e t a b o l i s m  d e v e l o p i n g  in  a d r e n a l  d e f i -  
c i e n c y  [3]. 

In a n i m a l s  with m i n e r a l o c o r t i c o i d  d e f i c i e n c y ,  d e s p i t e  a d m i n i s t r a t i o n  of m a i n t e n a n c e  d o s e s  of h y d r o -  
c o r t i s o n e ,  no s i g n i f i c a n t  i m p r o v e m e n t  in  c a r d i a c  a c t i v i t y  could  be  d e t e c t e d .  J u s t  a s  in the  e x p e r i m e n t s  with 
c o m p l e t e  a d r e n a l  i n su f f i c i ency ,  s i g n i f i c a n t  d i f f e r e n c e s  with the  c o n t r o l s  s t i l l  r e m a i n e d  in  t h e s e  a n i m a l s  
(Tab les  1 and 2), a l though a t e n d e n c y  fo r  the  i n d i c e s  to c o m e  t o g e t h e r  cou ld  be  d e t e c t e d .  

A d m i n i s t r a t i o n  of  m i n e r a l  c o r t i c o i d s  (DOCA) to a d r e n a l e c t o m i z e d  ca t s  gave  a m a r k e d  e f fec t ,  b e c a u s e  
s e v e r a l  i n d i c e s  of the  p h a s e  s t r u c t u r e  of  the c a r d i a c  c y c l e  ( B l u m b e r g e r ' s  coe f f i c i en t ,  i ndex  of  m y o c a r d i a l  
con t rac t ion )  and of the  e l e c t r i c a l  a c t i v i t y  of  the h e a r t  w e r e  r e s t o r e d  c o m p l e t e l y  to n o r m a l .  DOCA t h e r a p y  
r e s t o r e d  v e n t r i c u l a r  conduc t iv i ty  and qu ickened  the  h e a r t  r a t e  by  c o m p a r i s o n  with a n i m a l s  wi th  c o m p l e t e  
a d r e n a l  d e f i c i e n c y .  Some d e c r e a s e  in a m p l i t u d e  of  the  193 wave  was  o b s e r v e d ,  bu t  the a m p l i t u d e  of  the  T 2 
and T 3 waves  was  i n c r e a s e d .  The m e a n  a r t e r i a l  p r e s s u r e  in th i s  s e r i e s  a l so  r e m a i n e d  s i g n i f i c a n t l y  l o w e r  
than  in  the  con t ro l ,  n a m e l y  82 m m  Hg. 

The i nd iv idua l  a d r e n a l  c o r t i c a l  h o r m o n e s  thus  cannot  c o m p l e t e l y  r e s t o r e  the  h e m o d y n a m i c s ,  b e c a u s e  
in  e x p e r i m e n t a l  a n i m a l s  wi th  p a r t i a l  s u b s t i t u t i o n  of  a d r e n a l  funct ion  the  h y p o t e n s i o n  as  we l l  as  c e r t a i n  
changes  in  m e c h a n i c a l  and e l e c t r i c a l  a c t i v i t y  of  the  h e a r t  s t i l l  p e r s i s t .  The  g r e a t e r  d e g r e e  of  r e s t o r a t i o n  
of c a r d i o v a s c u l a r  func t ions  by  a d m i n i s t r a t i o n  of  a m i n e r a l o c o r t i c o i d  such  as  a l d o s t e r o n e ,  c o m p a r e d  with 
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DOCA, must  be noted. This follows f r o m  analogous exper imen t s  p rev ious ly  undertaken on dogs [2], and it 
conf i rms  the genera l  conclusion that minera locor t i co ids  a re  more  effect ive in the abolition of  d is turbances  
of card iac  act ivi ty in adrenal  insufficiency. 
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