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Expe r imen t s  w e r e  c a r r i e d  out on 73 rabbi t s  aged 45 days (sexually immature ) ,  10 months 
( reproduct ive  age), and 5 y e a r s  (old). The highest  blood level  of choles terol ,  f i - l ipoproteins ,  
and sugar  were  found in the old rabbi t s  in a fast ing state and 2 h a f t e r  glucose loading. The 
f ree  fat ty acid concentrat ion was highest  in the rabbi t s  aged 10 months. Deposit ion of l ipids 
in the ao r t a  was  found macroscop ica l ly  and mic roscop ica l ly  only in the old (5 years )  rabbi ts .  
A cons iderable  quantity of l ipase  was  detected in the int ima and adventi t ia  of the ao r t a  of the 
sexual ly i m m a t u r e  rabbi ts ,  none was  found in the an imals  of reproduct ive  age, while in the 
old an imals  l ipase  was  found mainly in the media  of the aor ta .  The r e su l t s  indicate the role  
of the age fac tor  in the pa thogenes is  of d i s turbances  of lipid and carbohydra te  me tabo l i sm 
and in the development  of a t h e r o s c l e r o s i s  in female  rabbi ts .  

The object  of this invest igat ion was  to study changes in the carbohydra te  me tabo l i sm and a the rogenes i s  
in rabbi t s  depending on age, the impor tance  of which in the development  of these  changes is  not nowadays in 
dispute [4, 5-7].  

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

Altogether  73 rabb i t s  of different  ages  we re  studied (Table 1). The concentra t ions  of  choles terol ,  
phospholipids,  f ree  fat ty acids,  and f l - l ipoprote ins  in the blood se rum of the an imals  w e r e  determined.  In 
some an imals  a glucose to le rance  tes t  was  pe r fo rmed .  The blood sugar  concentrat ion was  de te rmined  
(method of Somogyi and Nelson) in a fast ing state and 1 and 2 h a f te r  admin i s t r a t ion  of glucose,  in a dose of 
4 g / k g  body weight, d isso lved  in w a t e r  v ia  g a s t r i c  tube. 
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Fig. 1. Scheme showing changes in aor ta  of 
rabbi t s  aged 5 y e a r s .  Black spots denote 
deposit ion of lipids; b roken  l ines m a r k  
boundar ies  of s epa ra t e  aneu rysms .  

The ao r t a  was  invest igated morphologica l ly  in 27 r a b -  
bits:  10 sexual ly imma tu re  (aged 45 days),  5 of reproduc t ive  
age (10 months),  and 12 old (5 years )  animals .  The ao r t a s  
of these rabbi ts  were  stained in toto with Schar lach red  for  
mac roscop ic  study. P i eces  taken immedia te ly  below the 
aor t i c  va lves ,  together  with par t  of the valve,  p i eces  taken 
below the origin of the carot id  a r t e ry ,  and also f r o m  a few 
p laces  with obvious v is ib le  changes were  studied m i c r o s c o p i -  
cally.  Sections were  stained with oil red. In sect ions  
through the aor ta  in a r e a s  without v is ib le  changes f r o m  each 
rabbi t  a test  for  l ipase  was c a r r i e d  out by G o m o r i ' s  method 
with Tween-80. Fo r  control  pu rposes  this  tes t  was  ca r r i ed  
out s imul taneously  on p i e c e s o f l i v e r ,  no rma l ly  r i ch in l i p a se .  
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Fig. 2. Deposition of lipids in intima of rabbit aged 5 years. 
Stained with oil red + hematoxylin, i00 x. 

Fig. 3. Connective-tissue thickening of intima with massive cal- 
cified deposits in it and in subjacent media, replaced by scar tis- 
sue, in rabbit aged 45 days. Stained with oil red + hematoxylin, 
100 •  

EXPERIMENTAL RESULTS 

Microscopic changes in the aorta were found in the rabbits 
aged 5 years  (Fig. 1). Only in 2 of these animals was  the aorta un- 
changed in appearance both macroscopical ly  and microscopical ly .  
Lipid deposits in the aorta were  found in the unchanged intima (Fig. 
2), in connect ive-t issue thickenings of the aorta, somet imes  formed 
perhaps by previous deposition of lipids, and also in zones  of the 
aorta affected by "spontaneous diseases" [1-3]. The latter were  
found in 9 of the 12 old rabbits, and in 3 of them an adrenalin sc l ero-  
sis  was  discovered.  In maeroscopical ly  unchanged places  the intima 
was most ly  thickened and contained homogeneous deposits  of lipids 
beneath the endothelium or along the course of the internal m e m -  
brane, which was  somet imes  replaced by scar  tissue.  In p ieces  
taken from lipid stains, the same features could be seen but the lipid 
deposits were  somet imes  granular, and groups of lipid microphages  
could be seen c lose  to them. 

Homogeneous focal deposits of lipids were  present above the 
calcified m a s s e s  in the scar - t i s sue  wall  of the aneurysms (adrenalin 
sc lerosis)  and in the connect ive-t issue thickenings of the intima and 
surface layers  of the media. Calcification was  found in rabbits of all 
the age groups tested with "spontaneous diseases" (Fig. 3). In the 
rabbits aged 10 months, no lipids were  found in the aortic wall.  In 
one rabbit aged 45 days, finely granular deposits  of lipids were  ob- 
served in the edematous interstitial  t i ssue between the f ibers of the 
surface layers  of the media, together with small  loci  of lipid granules 
e lsewhere along the course of the internal membrane.  Similar de- 
posi ts  of l ipids have been described in rabbits fed on maternal milk. 

In the aortic wall  of all rabbits aged 5 years  granules of l ipase 
were  found, forming a type of network between the muscle  f ibers of 
the media. Often l ipase granules were  found in the subendocardial 
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layer of the aortic valve, both on the ventricular and on the aortic surface, and rarely in the fibrous layer. 
In two animals clusters of lipase granules were found in the adventitia of the aorta. In the rabbits aged i0 
months no lipase was detected in the aorta. In the animals aged 45 days, lipase was found in large quantities 
in both intima and adventitia, and in one rabbit solitary granules of lipase were also present in the media. 

Analysis of these results showed that in rabbits aged 5 years higher concentrations of cholesterol and 
fl-lipoproteins in the blood serum and raised glucose tolerance were combined with marked lipoidosis of the 
aorta. The concentration of free fatty acids in the blood serum was highest in the rabbits aged i0 months, 
and it was significantly lower in the old and the sexually immature animals. 

Despite the reduced carbohydrate tolerance, in the 5-year-old rabbits there was a decrease in the 
mobilization of lipids, a possible factor contributing to the development of atherosclerosis. The increase in 
the lipase content in the aortic wall of the sexually immature and old rabbits was evidently compensatory in 
character. However, in the 5-year-old animals, in which lipase granules were found mainly in the media 
this compensation was inadequate and could not prevent deposition of lipids in the intima of the aorta. 

Disturbances of both lipid and carbohydrate metabolism evidently play important roles in the patho- 
genesis of age-dependent deposition of lipids in old rabbits. 

1. 

2. 

3. 
4. 
5. 

6. 

7. 

L I T E R A T U R E  C I T E D  

K. G. Volkova, Abs t rac ts  of Proceedings  of the 4th All-Union Congress of Pathological  Anatomists  
[in Russian], Kishinev (1965), p. 31. 
I. D. Nasledova, Byull. t~ksperim. Biol. i Med., No. 12, 27 (1969). 
Yu. V. Postnov, Kardiologiya,  No. 5, 147 (1969). 
A. M. Sitnikova, Probl.  Endokrinol.,  No. 4, 7 (1968). 
V. G. Shevchuk, in: The Physiology and Pathology of the Endocrine System [in Russian], Khar 'kov 
(1965), p. 528. 
E. P o r t e r  and J. Langley, Lancet, 2, 947 (1926). 
I. C. Spence, Quart.  J.  Med., 14, 314 (1921). 

1243 


