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Age differences in the development of experimental  cholesterol  a the rosc le ros i s  were studied 
in cockere ls  aged 1-1.5 and 9-10 months.  A significant increase  in the total lipids, phospho- 
lipids, total choles terol ,  and choles terol  f ract ions in the blood se rum was observed s tar t ing 
f rom the 15th day after  the beginning of cholesterol  feeding. These dis turbances were m o r e  
marked  in the older  group of bi rds .  No age differences were found by determining the de-  
gree  of a therosc le ro t ic  changes in aorta  by a planimetr ic  method. A high content of total 
lipids in the t i ssues  of the aor ta  was found in the cockere ls  aged 1-1.5 months; the total cho-  
les te ro l  content was c losely  s imi lar  in the birds of the two age groups.  

Age differences  in experimental  a the rosc l e ros i s  have been studied chiefly in rabbits [1-4]. The use of 
birds for such r e s e a r c h  appears  par t icu lar ly  interesting, for fibrous thickenings with deposition of lipids a re  
formed in the aor t ic  wall of birds  after  the age of 5-6 months and, according to some authori t ies [7, 14, 16], 
these lesions bear a close resemblance  to a therose lerot ie  changes in human blood vesse ls .  

Indices of lipid metabol i sm and the sever i ty  of a therosc le ro t ic  changes in the aor ta  of cockere ls  of 
different ages with choles terol  a the rosc le ros i s  were studied. 

EXPERIMENTAL METHOD 

Sexually immature (1-1.5 months) and mature (9-10 months) cockerels of the Russian White breed 
were used. Atherosclerosis was produced by the daily administration of cholesterol in vegetable oil (2 g/kg 
body weight) for 4 months. 

Before the administration of cholesterol began and throughout the period of investigation the total lip- 
ids [8], phospholipids [15], total cholesterol, and cholesterol fractions [13] were determined in the blood of 
the cockerels; the total cholesterol/phospholipids ratio was calculated. To assess the severity of the athero- 
sclerotic changes in the aorta a combined gravimetric and planimetric method [5] was used, after which the 
total lipids and total cholesterol were determined in the aortic wall [9]. 

EXPERIMENTAL RESULTS 

Administrat ion of cholesterol  led to hyperl ipemia f rom the 15th day after  the experiment  began (Table 
1). High indices of lipid metabol ism pers is ted  significantly unchanged throughout the remainder  of the ex-  
per iment .  Disturbances of lipid metabol ism,  however ,  were more  marked in the sexually mature  than in the 
immature  cockere ls .  This applies to the total lipids (on the 30th and 120th days) ,total cholesterol  (on the 
30th day), f ree  choles terol  (on the 30th day), and to the total cholesterol /phosphol ipids  rat io (on the 30th day). 
The se rum phospholipid concentrat ion in the birds of the two age groups was s imi lar  throughout the period 
of choles terol  feeding. It is in terest ing to note that the increase  in the phospholipid content in the birds of 
the two age groups occu r r ed  some t ime after  the increase  in the total choles terol  level. The total choles te-  
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ro l /phosphol ip ids  ra t io  was thus highest  at  the beginning of the exper iment  (15th day). This fact  can poss ib ly  
be a t t r ibuted to the gradual  act ivat ion of the m e c h a n i s m s  r e spons ib l e  for  the fixation of  surplus  quanti t ies 
of  exogenous choles te ro l .  

The deg ree  of the a the rosc l e ro t i c  changes in the ao r t a  of the b i rds ,  judging f r o m  the a r ea  affected (as 
a pe rcen tage  of the total  a r e a  of the inner su r face  of the aor ta ) ,  was independent of age. The mean  values 
w e r e  11.6% for  the b i rds  aged 1-1.5 naonths and 11.9% for  those aged 9-10 months.  

The r e su l t s  of de te rmina t ion  of the total  l ipids and total  cho les te ro l  in the aor t ic  wall a re  given in 
Table  2. 

They show cons iderab le  deposi t ion of cho les te ro l  and total  l ipids in the blood ves se l s  during the de -  
ve lopment  of  exper imenta l  cho les te ro l  a t h e r o s c l e r o s i s  in cockere l s .  The total  choles te ro l  content i nc reased  
by a l m o s t  the s ame  amount  in both age groups  whereas  the content of total  lipids inc reased  m o r e  in the 
aor t ic  t i s sues  of  the b i rds  aged 1-1.5 months .  To explain this fact  the poss ib i l i ty  of local  synthes is  of  l ip-  
ids in a t h e r o s c l e r o s i s  [12] and the diminution of synthetic p r o c e s s e s  in the aor t ic  t i s sue  of  b i rds  with an 
i n c r e a s e  in age [10] mus t  be  taken into account.  The re  is evidence that m a r k e d  f ib ro t i e  changes in the a r -  
t e r i a l  wall m a y  to some  extent p revent  the development  of l ipoidosis  and a t h e r o s c l e r o s i s  [6, 11]. 

These  r e su l t s  con f i rm  that  a t h e r o s c l e r o s i s  can develop in the ea r ly  s tages  of ontogeny through a d i s -  
tu rbance  of lipid m e t a b o l i s m .  
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