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After  prolonged adminis t ra t ion  of hydrocor t i sone  to rabbi t s  a re la t ive  adrenal  insufficiency 
develops.  As a resu l t ,  12-14 days  af ter  adminis t ra t ion  of the hormone cea se s  the p e r m e a b i l -  
ity of the blood v e s s e l s  is increased ;  in the p re sence  of l i pemia  and if an excess  of g lucocor t i -  
colds in the body leads  to the format ion of atherogenic l ipoproteins ,  l ipids a r e  deposited in the 
aor ta .  

A model of neurogenic a t h e r o s c l e r o s i s  not requi r ing  adminis t ra t ion  of choles te ro l  to animals ,  but by 
o v e r s t r e s s  of the nervous  s y s t e m  was obtained prev ious ly  by the w r i t e r s  [9-11] and it was  postulated that  
neurogenic a t he r o s c l e ro s i s  develops through d i s tu rbances  of hormonal  regulat ion and of me tabo l i sm p r o -  
duced by s t r e s s  and o v e r s t r e s s  of the appara tus  of the emotions  [12]. Hypofunction of the thyroid gland and 
gonads is known to p romote  the development  of a the rosc l e ro s i s  [18, 19]. The ro le  of g lucocor t icoids  (the 
content of which r i s e s  sharply  in emotional  excitation) in as  is not sufficiently c l ea r .  Data on 
adrenocor t ica l  function in a t he ro s c l e ro s i s  l ikewise a re  conflicting [1, 3-5, 8, 14, 20]. 

The object  of the p r e s e n t  invest igat ion was to study the effect  of g lucocor t icoids  on a therogenes is  und- 
e r  the conditions of no rm a l  and dep re s sed  function of the thyroid gland and the gonads. 

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

Exper imen t s  were  c a r r i e d  out on 55 female  rabbi t s  weighing initially 2,500-2,800 g. Microcrys ta l l ine  
hydrocor t i sone  acetate  (Richter,  Hungary) was injected subcutaneously into intact  and cas t r a t ed  an imals  in 
a dose of 0.3 m g / k g  body weight daily for  6 months.  Thyro idec tomized  rabb i t s  rece ived  the same  doses  of 
hydrocor t i sone  subcutaneously for  2 months.  Eve ry  month the f l - l ipopro te ins  were  analyzed and the abso -  
lute and re la t ive  content  of the following components  were  de te rmined:  cho les te ro l  (by the L iebe rmann- -  
Burchard  react ion),  phospholipids (by the F i s k e - S u b b a r o w  method), t r i g lyce r ides  (by the method of Car l son  
and Wads t rom [13]), and pro te ins  (by Lowry ' s  method [17]). The f l - l ipoprote ins  were  prec ip i ta ted  f rom the 
blood s e rum by the method of Burs te in  and Sammail le  in the modificat ion of Klimov and Lovyagina [2]. The 
s e rum was f i r s t  f reed f rom chy lomicrons  by centr i fugat ion for  10 min at 10,000 rpm.  L ip idswere  ex t rac ted  
f rom the f i - l ipoprote ins  by Fo lch ' s  method [16]. The animals  were  sacr i f ied  12-14 days af ter  admin i s t r a -  
tion of the hormone  ceased .  Before  and 12-14 days af ter  adminis t ra t ion  of the hormone  ceased  (before s a c -  
r i f ice)  the blood co r t i cos t e ro ids  were  de termined.  At the same  t imes  the pe rmeab i l i ty  of the vascu la r  wall  
was studied in some animals  by the method of Oivin and Monakova [6]. After  sac r i f i ce  the in t ravi ta l  p e n e t r a -  
tion of t rypan  blue into the wall of the ao r t a  was studied by P e t r o v ' s  method [7]. The adrena ls  also were  
weighed, and in 22 of the 26 animals  a macroscop ic  invest igat ion was made of the ao r t a  a f te r  staining in toto 
with Sudan III. P a r t s  of the aor ta  with pathological  changes were  examined under the  mic roscope  af ter  s e c -  
t ions cut on a f reez ing  m i c r o t o m e  had been stained with Sudan Ill and the nuclei counters ta ined with h e m a -  
toxylin. 
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Fig. 1. Deposition of lipids in int ima of 
thoracic  portion of aor ta  {lipids colored 
black) and thrombus formation at site of 
deposition of lipids in cas t ra ted  rabbit  14 
days after  stopping administrat ion of 
hydrocor t i sone.  Sudan I I I -hematoxyl in ,  
160 • 

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

It is c lear  f rom Table 1 that an excess  of glucocort icoids 
led to a disturbance of the composit ion of the f l- l ipoproteins (an 
increase  in the absolute contents of cholesterol ,  phospholipids, 
t r ig lycer ides ,  and protein). 

The most  marked increase  was observed in the absolute 
content of t r ig lycer ides  and phospholipids, with the resul t  that 
the relat ive percentages  of the components of the protein-l ipid 
complex were disturbed. Lipoproteins with a higher relative 
content of t r ig lycer ides  and with a lower content of protein were 
formed (Tanle 1). Lipoproteins loaded with t r ig lycer ides  are 
atherogenic andcan  be included in the type 4 of F red r i ckson ' s  
classif icat ion [15]. Changes in the composition of f l- l ipoproteins 
in the cas t ra ted  and thyroidectomized animals  were more  marked 
than in intact animals receiving the same doses of the hormone.  

Macroscopic and microscopic  investigation of the aor ta  
of 22 animals revealed deposition of lipids in 10 cases  (in 3 of 7 
intact animals, in 3 of 7 thyroidectomized rabbits,  and in 4 of 8 
cas t ra ted  animals receiving the hormone), and in 6 of these cases  
micro thrombi  were formed at the sites of the lipidosis (Fig. 1). 
Lipidosis was observed in the ascending, thoracic ,  and abdomin- 
al port ions of the aor ta  but micro thrombi  were seen only in the 
thoracic and abdominal portions.  Microscopical ly lipids were 
detected as dust- l ike deposits and droplets of various s izes in 
the endothelium, the subendothelial layer ,  and to some extent in 
the tunica media of the aorta.  Before administrat ion of the hor -  
mone was discontinued the blood cor t icos tero id  concentrat ion 
was 18.8• 0.91~g% while 12-14 days after its discontinuation 
the level fell to 6.12 • ]~g% (P< 0.001). At the same time the 
vascular  permeabi l i ty  was increased to 1.5-3 rain, or by about 
3-4 t i m e s  compared with its value during administrat ion of the 
hormone (8-10 min). Increased permeabil i ty  of the vascular  
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wall af ter  discontinuation of the hormone was also conf i rmed by the appearance  of focal penetra t ion of the 
dye through all l a y e r s  of the in t ima and the subendothelial  l ayer  and into the media  in the thoracic  and ab-  
dominal  por t ions  of the aor ta  whereas  in the control  an imals  only smal l  amounts of the dye were  concent ra ted  
in the int ima. The weight of the adrenals  at the end of the exper imen t  in the intact  r abb i t s  rece iv ing  hydro-  
cor t i sone  was 240 ~- 27.2 mg while in the thyro idec tomized  animals  it was 130-12.9 mg (912-~ 56.2 mg in the 
contro l  animals) .  

It can be concluded f rom the r e su l t s  of this  investigation that  during prolonged adminis t ra t ion  of hy-  
d recor t i sone  atrophy of the adrenals  develops  and re la t ive  glucocort icoid insufficiency a r i s e s .  As a resul t ,  
12-14 days af ter  adminis t ra t ion  of the hormone c e a s e s  the vascu l a r  pe rmeab i l i ty  is increased ,  and if l ipemia  
and atherogenic l ipoprote ins  a re  p re sen t  this leads to deposit ion of l ipids in the aor ta .  It can be postulated 
that  one mechan i sm of the development  of neurogenic a t he ro sc l e ro s i s  is a per iodic  re la t ive  adrenal  insuff i -  
ciency due to ove r s t r a in  of the appara tus  of the emotions and of the p i tu i t a ry -ad renocor t i ca l  sys tem.  
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