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Injection of hydrocor t i sone ,  adrena l in ,  and pi tui tr in into rabbi ts  with ditizon diabetes  causes  
ma rked  d is turbances  of lipid me tabo l i sm ,  i n c r e a s e s  the act ivi ty  of the blood clotting s y s t e m s ,  
and produces  degenera t ive  and nec ro t i c  changes in the hea r t  and blood ve s se l s .  

When s t r e s s o r s  ac t  on the body, the insu l in -hydrocor t i sone  ra t io  m a y  v a r y  in favor  of hydrocor t i sone .  
This is pa r t i cu la r ly  l ikely in old an imals ,  because  the ac t iv i ty  of the insu la r  appara tus  falls  with age [3-5]. 
Under  s t r e s s  condit ions,  product ion of ant id iure t ic  hormone  (ADH) i n c r e a s e s ,  thereby inc reas ing  renal  and 
va scu l a r  pe rmeab i l i t y  [6]. 

In the p r e se n t  expe r imen t s ,  the ef fec ts  of inject ion of hydrocor t i sone ,  adrenal in ,  and pi tui tr in were  
examined aga ins t  the background of inhibition of the insu la r  appara tus  of the pancreas .  

E X P E R I M E N T A L  M E T H O D  

Exper imen t s  w e r e  c a r r i e d  out on young rabbi ts  weighing 2.4-2.6 kg. Mild diabetes  was produced in 
a l l  the an ima l s  by injection of dit izon (50 m g / k g ) .  Two days l a t e r ,  when hyperg lycemia  had developed,  
ho rmones  were  injected subcutaneously  into the an ima l s  daily in the following order :  for  the f i r s t  week 
hydrocor t i sone  (15 mg/day}  with adrena l in  (0.3 ml  of 0.1% so lu t ion /day) ,  and pi tui t r in P (0.3 m l / d a y ) ,  con- 
raining ADH, and in the  second week hydrocor t i sone  and pi tui t r in only. Admin is t ra t ion  of the ho rmones  
continued for  14 days.  Before  the exper iment ,  on the 3rd day a f t e r  injection of ditizon, and at  the end of 
the 1st  and 2nd weeks of injection of the ho rmones ,  the blood suga r  was de te rmined  by the H a g e d o r n - J e n -  
sen method,  and the f ree  and e s t e r i f i ed  cho les t e ro l  were  de te rmined  by chromatography  on A1203. Total  
cho les te ro l  was obtained f rom the sum of these  two indices.  The lipoid phosphorus  level  was de te rmined  
and the l e c i t h i n / c h o l e s t e r o l  ra t io  calculated.  The ECG was r eco rded  at  the s ame  per iods  in three  s tandard  
and one chest  lead. At the beginning of the expe r imen t  and on the 10th day of injection of hormones ,  the 
blood olotting t ime was de te rmined  on g las s ,  the reca lc i f i ca t ion  t ime and f ibrinogen concentra t ion were  
es t imated  by Ru tbe rg ' s  method,  f ibr inolyt ic  ac t iv i ty  by the method of Kotovshchikova and Kuznik, and the 
hepar in  to le rance  by P o l l e r ' s  method.  At the end of the expe r imen t  the an ima l s  we re  sac r i f i ced  and m a -  
t e r i a l  taken for  m i c r o s c o p i c  ana lys i s .  

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

A pe r s i s t en t  hype rg lycemia  developed 2 days a f t e r  injection of ditizon into the rabbi t s .  The blood 
suga r  rose  f r o m  100-110 to 150-180 mg%. Injection of the hormone at this per iod inc reased  the hyperg ly -  
cemia  s t i l l  fu r the r ,  so that  the blood suga r  a t  the end of the f i r s t  week of hormone  injections was 260 mg%, 
and it  continued to r i s e  until the end of the exper iment .  Severe  hyper l ipemia  a lso  developed. The blood 
s e r u m  was mi lky in appea rance .  This was because  combined injection of hydrocor t i sone  and adrena l in  has 
a powerful  l ip id-mobi l iz ing  act ion [8,9]. The blood lipid concentra t ion was a lso  signif icantly changed (Table 
1). Af te r  admin i s t r a t ion  of dit izon, a s l ight  i nc rease  in the cho les te ro l  f rac t ions  was found. Af ter  the be -  
ginning of hormone  injections the blood cho les te ro l  concentra t ion  rose  sharp ly  to r each  a m a x i m u m  by the 
end of the f i r s t  week. 

The l e c i t h i n - cho l e s t e ro l  ra t io  fell.  As a r e su l t  of the constant  admin i s t r a t ion  of hormones ,  the r e -  
s e r v e s  in the fat depots were  exhausted.  This had the r e su l t  that the degree  of hyper l ipemia  diminished 
toward the end of the second week of hormone  admin i s t r a t ion ,  as  a l so  did the degree  of h y p e r c h o l e s t e r e m i a ,  
p robably  because  of a def ic iency of fat ty acids  [7] and ketone bodies ,  ut i l ized in cho les te ro l  b iosynthes i s .  
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F i g .  1. E C G  of a n o r m a l  r a b b i t  (A), a f t e r  i n j e e t i o n  of d i t i -  
zon  (B), a n d  7 (C) a n d  14 (D) d a y s  a f t e r  i n j e c t i o n  of a d a p t i v e  
h o r m o n e s .  

Fig. 2. Lesions in the heart of rabbits following injections of 
adaptive hormones, a) Rupture of the wail of the right ventricle 
(on the left) and left ventricle (on the right) ; b) deposition of fat 
(stained with Sudan III and hematoxylin; 600 • c) thrombosed 
blood vessel (gentian violet, 400 • d) left ventricle; hematoma, 
necrosis (bromphenol blue and mercuric chloride; 400 • 

T A B L E  I .  Blood  L ip id  C o n c e n t r a t i o n  (in mg~) d u r i n g  A d m i n i s t r a t i o n  
of H o r m o n e s  (M • m) 

Experimental conditions Free 
cholesterol 

8,9-+0,8 
10,1-+ 1,1 

58,0-+ 16 
36,7-+ 13,4 

Cholesterol Total Lipoid 
ester~ cholesterol phosphorus 

23,8-+ 0,9 
31,1_+4,5 

161-+ 31,4 
93,4• t4 

32,7--+0,8 [ 3,7-+0,14 
41,2_*-3,7 I 4,3-+0,37 

219_+49 20,4_+6 
I30-+ 22,5 9,7-+3,t 

C o n t r o l  , :  . . . . . . . .  

Ditizon diabetes ~,,~ 
Injection of hormones 
7th day . . . . . . . .  
14th day . . . . . . .  

Lecithin/ 
cholesterol 

ratio 

2,6 
2,4 

2,I 
1,7 
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The concentrat ion of lipoid phosphorus  fell  s t i l l  fu r the r ,  so that the l ec i th in -cho les t e ro l  ra t io  continued to 
dec rease .  

Under the influence of hormones ,  the blood f ibrinogen concentrat ion was inc reased  f rom 168 rag% at  
the beginning of the expe r imen t  to 360 rag% on the 10th day of hormone  injections.  Converse ly ,  the f ibr ino-  
lyt ic  ac t iv i ty  of the blood fell  f rom 11.7 to 3.12~0. The hepar in  to le rance  a l so  fel l  f rom a mean value of 
205 sec  a t  the beginning of the expe r imen t  to 186 sec  on the 10th day of hormone  adminis t ra t ion .  The blood 
clotting t ime was inc reased  f rom 5 rain 25 sec  to 8 rain 46 sec.  The reea lc i f ica t ion  t ime was a lso  slightly 
inc reased .  This fact  may  probably  be explained by a s suming  that the body initially responds  to an i nc rea se  
h~ the activity of the blood clotting systems by an increase in the activity of its anticlotting systems [1,2]. 

Analysis of the ECG showed that by the 7th day of the experiment the animals had begun to show signs 
of coronary insufficiency, and these were increased by the 14th day of hormone administration (Fig. I). 

The biochemical and electrocardiographic changes which were observed correlated with morphologi- 
cal and histochemical changes in the blood vessels and tissues. 

The lipid content in the heart was increased (Fig. 2b). Fat accumulated both between the muscle fi- 
bers and in the sarcoplasm of the fibers themselves. Many nuclei were in a state of necrobiosis, indicating 
the development of fatty degeneration. Fatty infiltration in the aorta was diffuse in character. Infiltration 
of the aortic wall with fibrin and plasma, causing edema and thickening was also observed. 

The development of hyperlipemia, the high activity of the blood clotting systems, and the high permea- 
bility and increased tone of the blood vessels easily explain the increased tendency toward thrombosis. 
Thrombi, firmly secured to the endoeardium, were always found in the chambers of the heart, especially 
the right ventricle. In the small vessels of the heart, a pink network of fibrin could sometimes be clearly 
seen in areas of thrombosis in specimens stained with gentian violet (Fig. 2c). Cases of thrombosis of 
blood vessels in the liver and of the femoral artery, with the development of a hematoma and of edema of 

the limbs, were also observed. 

Rupture of fibers was always found in the heart muscle, sometimes reaching macroscopically visible 
dimensions (Fig. 2a). In areas of hematoma, the tissue was not uniformly stained with bromphenol blue, 
indicating changes in its staining properties (Fig. 2d). In such cases, when necrobiosis o[ the nuclei was 
presen t ,  the p ic ture  indicated the development  of m ic ro in f a r c t s .  The changes in the connective t i ssue  took 
the fo rm of p e r i v a s c u t a r  and focal  s c l e r o s i s ,  developing a t  the s i t e s  of injury.  
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