
P R E V E N T I O N  O F  E X P E R I M E N T A L  A T H E R O S C L E R O S I S  

BY P A R E N T E R A L  I N J E C T I O N  O F  A T H E R O G E N I C  

L I P O P R O T E I N S  I N T O  N E W B O R N  R A B B I T S  

Y u .  N. Z u b z h i t s k i i ,  V.  A.  N a g o r n e v ,  
T .  N.  L o v y a g i n a ,  a n d  1~. B .  B a n ' k o v s k a y a  

UDC 616.13-004.6-092.9- 
085.225.3-039.71 

injection of a therogenic  l ipoprote ins  f r o m  adult rabb i t s  with a t h e r o s c l e r o s i s  into newborn 
rabbi t s  p reven ted  the development  of a t h e r o s c l e r o s i s  in these  an imals  when fed with cho le s -  
t e ro l  in adult life. 

P a r t i c u l a r  attention has  r ecen t ly  been paid to low-dens i ty  l ipoprote ins  ( f i - l ipoproteins) ,  as the p r i n -  
cipal c a r r i e r s  of  choles te ro l ,  in the genes i s  of a the rosc l e ros i s .  It has  also been  r epor t ed  that  in a the ro -  
s c l e r o s i s  p - l ipopro te ins  a re  deposi ted in the walls  of the aor ta  and c o r o n a r y  a r t e r i e s  [3-6]. 

The autoantigenici ty o f /~- l ipopro te ins  and the i r  local izat ion in the wal ls  of affected a r t e r i e s  pe rhaps  
r e f l ec t  the par t ic ipa t ion  of an immunopathological  m e c h a n i s m  in the development  of  a the rosc l e ro s i s .  

It was t he re fo re  decided to study the effect  of inject ion of a therogenic  l ipoprote ins  into newborn r a b -  
b i t s  on the i r  r e s i s t ance  to the subsequent  development  of  expe r imen ta l  a t h e r o s c l e r o s i s  induced by an 
a therogenic  diet.  

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

Newborn rabbi t s  were  injected with f i - l ipoprote ins ,  i so la ted  by the method Klimov et al. [2] f r o m  the 
s e r u m  of adult r abb i t s  with a t h e r o s c l e r o s i s  induced by N. N. Anichkov'  s method, by  daily admin is t ra t ion  of 
0.5 g cho les te ro l  in oil through a tube for  4 months.  The blood concent ra t ion  of f l - l ipoproteins  in the donor 
rabb i t s  was  not l e s s  than 3000 mg%. Lipoprote ins  were  in jected into the young rabbi t s  during the f i r s t  6-10 
h a f te r  bir th .  Sixteen animals  (without dis t inct ion of  sex) were  in jected with the resu l t ing  f i - l ipoprote ins  
in the following concent ra t ions :  13 an imals  (6 rabbi t s  f r o m  l i t t e r  No. 1, 7 rabb i t s  f r o m  l i t t e r  No. 2) each 
rece ived  f l - l ipoproteins  equivalent  to 65 mg prote in ,  3 rabb i t s  ( l i t ter  No. 3) each r ece ived  10 mg in a so lu-  
t-ion of 0.5% NaC1 in a dose of 2-3 ml p e r  rabbi t ,  with the addition of 1000 units of the p o t a s s i u m  sa l t  of 
benzylpenici l l in  (1 ml in t raper i tonea l ly ,  the r e s t  subcutaneously into the f e m o r a l  and dorsa l  regions) .  On 
the second day a f t e r  b i r th ,  the rabb i t s  r ece ived  a second inject ion as follows: an ima l s  f r o m  l i t t e r  No. 1 r e -  
ceived 65 nag prote in ,  f r o m  l i t t e r  No. 2 30 mg, f r o m  l i t t e r  No. 3 10 mg each. On the 7th day, all the r a b -  
b i t s  r ece ived  a th i rd  inject ion of f i- l ipopr0teins:  30 mg, 30 mg, and 10 mg respec t ive ly .  After  the end of 
the exper iment ,  the ao r t a  was r emoved  f r o m  the rabbi t s  and fixed in 10% neu t ra l  f o rma l in  and then stained 
in to towi th  Sudan III.  The degree  of s eve r i t y  of the a the rosc l e ro t i c  l es ions  (the " a the rosc l e ro t i c  index") was 
then de te rmined  p l an ime t r i ca l l y  by Avtandi lov 's  method [1]. Sections were  s ta ined with Sudan III and 
hematoxyl in-eos in .  
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TABLE 1. Indices of 
Development  of Athero-  
s c l e r o s i s  in Rabbits  

Degree of 
increase 

choles- [ ~-lipo- 
terol [ proteins 

466 
470 
472 
462 

Expt. 

3,8 
0,8 

0 3,0 
0,5 3,8 

Control 

2,7 
1,6 
2,3 
3,3 

118 
119 
115 
112 

2.7 
17,5 
7.5 

20.0 

10.0 
11,6 
10,0 
22,5 

6,5 
15,0 
11.0 
23,7 

1Number of t imes  by 
which final concen t ra -  
tion of choles te ro l  and 
f l - l ipoproteins  in blood 
s e r u m  exceeds  initial  
level.  

Fig. 1. Rabbit  No. 466, rece iv ing  an 
ave rage  dose of antigen; rabbi t  No. 461, 
rece iv ing  a course  of immunizat ion  
equivalent  to 150 mg pro te in  and dying 
f r o m  pneumonia.  Age of an imals  4 
months,  weight 2100 and 400 g r e s p e c -  
t ively.  

EXPERIMENTAL RESULTS 

Twelve of the 16 exper imen ta l  newborn rabbi ts  surv ived  a f t e r  
the end of immunizat ion.  On the 30th day a f t e r  b i r th  they were  r e -  
moved f r o m  the i r  mothers  and t r a n s f e r r e d  to an o rd ina ry  diet. Most 

an imals  f rom l i t t e r s  Nos. 1 and 2, which were  injected with a la rge  dose of antigen (150 and 120 mg p r o -  
tein each, equivalent  to about 750 and 600 mg f l - I ipoprote ins  respec t ive ly) ,  showed cons iderab le  re ta rda t ion  
in growth and weight during development  {Fig. 1) compared  with the rabbi t s  f r o m  l i t t e r  No. 3, which r e -  
ceived only 30 mg prote in .  Af ter  4 months,  only 1 rabbi t  (No. 462) surv ived  in the group of rabbi t s  taken 
f rom l i t t e r s  Nos. 1 and 2, the r e s t  having died f r o m  pneumonia  and a t rophy of the thymus.  Animals  f rom 
l i t t e r  No. 3 (Nos. 466,470,  and 472) and rabbi t  No. 462 were  t r a n s f e r r e d  to the "a therogenic"  diet on a t ta in-  
ing a weight of 2 kg. These  an imals  ("prepared") ,  together  with no rma l  rabbi t s  of the s ame  weight, were  
given 0.5 g choles te ro l  in oil daily for  3 months (the concentra t ions  of f l - l ipoprote ins  and total  choles te ro l  
in the blood s e r u m  of all these  an imals  were  de te rmined  eve ry  month). 

During feeding of the "p repa red"  rabbi t s  with choles tero l ,  they developed modera te  hype rcho le s -  
t e r e m i a  (Table 1). Only in 1 rabbi t  (No. 462), which rec ieved  a l a rge  dose of antigen, was an inc rease  in the 
s e r u m  choles te ro l  concentra t ion observed ,  and this had fallen apprec iab ly  by the end of the exper iment .  
The concentra t ions  of choles te ro l  and f i - l ipoprote ins  in the "unprepared"  an imals  was 3-8 t imes  higher  
be fo re  the end of the exper iment ,  compared  with the initial level ,  than in the "p repa red"  rabbi t s  (Table 1). 
Macroscopic  and mic roscop ic  examinat ions  of the "p repa red"  rabbi t s  revea led  no a the rosc l e ro t i c  changes 
in the aor ta ,  no fatty degenera t ion  of the l iver ,  and no changes in the o ther  pa renchymatous  organs ,  w h e r e -  
as in the control  an imals  seve re  a the rosc l e ro t i c  les ions were  p resen t ,  such as usual ly  develop under  these  
exper imenta l  conditions (Table 1). 

P a r e n t e r a l  injection of a therogenic  homologous l ipoprote ins  into newborn rabbi t s  thus p reven ted  the 
development  of expe r imen ta l  a t he rosc t e ro s i s .  The exper imenta l  r e su l t s  also showed that  a modera te  dose 
of antigen (7-15 mg) mus t  be used  in o rde r  to obtain this effect.  
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