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In adult rabbi ts  rece iv ing  an a therogenic  diet combined with an immunodepressan t  (eyclo-  
phosphamide) a t h e r o s c l e r o s i s  e i ther  did not develop or was e x t r e m e l y  mild. At the same 
t ime,  no deposit ion of f l - l ipoprote ins  was obse rved  in the aor t ic  wall. Cyclophosphamide did 
not dep re s s  total prote in  syn thes i s ,  for the exper imenta l  an imals  developed a m a r k e d  h y p e r -  
f l - l ipoproteinemiao 

Recent  invest igat ions have shown that  immune p r o c e s s e s  probably  play a ro le  in the development  of 
a the rosc le ros i so  For  example ,  in a t h e r o s c l e r o s i s  in man  and exper imenta l  an imals  specif ic immunological  
changes have been found: antibodies against  antigens of the ves se l  wall [2, 3, 5, 8, 18] or  to cho les te ro l  [19], 
and the p r e sence  of a c i rcu la t ing  immune  complex cons is t ing  of f l - l ipoprote ins  and the cor responding  an t i -  
body [ 11-13]. In other invest igat ions the development  of a the rosc l e ro t i c  les ions has  been successfu l ly  in-  
hibited by act ive immunizat ion of r abb i t s  with p r o t e i n - c h o l e s t e r o l  conjugates [10]. S imi lar  r e su l t s  have 
been obtained by immunizat ion of r abb i t s  and cocks  with heterologous l ipoprote ins  [4, 6, 7, 14-16]. 

In prev ious  expe r imen t s  the w r i t e r s  obtained r e s i s t ance  to the development  of exper imenta l  a t h e r o -  
s c l e r o s i s  when they injected a therogenic  l ipoprote ins  into newborn rabbi t s  [1]. 

In the p resen t  invest igat ion the effect  of the immunodepres san t  cyclophosphamide on the genesis  of 
exper imenta l  a t h e r o s c l e r o s i s  was studied. An inhibi tory action would conf i rm the hypothesis  that i m m u n e -  
pathological  p r o c e s s e s  play a ro le  in the fo rmat ion  of a the rosc le ro t i c  plaques.  

E X P E R I M E N T A L  METHOD 

Exper imen t s  were  c a r r i e d  out on 19 rabb i t s  weighing 2.5 kg, of which 12 an imals  (exper imenta l  group) 
r ece ived  cyclophosphamide before  and during admin is t ra t ion  of the a therogenic  diet, while seven rabb i t s  of 
the control  group r ece ived  cho les te ro l  only. 

To supp re s s  the immunocompoaent  sys t em the rabbi t s  of the exper imen ta l  group r ece ived  p r e l i m i -  
na ry  inject ions of cyclophosphamide  in t ravenous ly  in doses  of 20 mg /kg  body weight daily, s ta r t ing  two weeks  
before  the beginning of choles te ro l  feeding. The e f fec t iveness  of the dose was ver i f i ed  p rev ious ly  on the 
bas i s  of inhibition of hemolys in  product ion during immunizat ion  of rabbi t s  with sheep ' s  r ed  cel ls .  The high- 
cho les te ro l  diet cons is ted  of 0.5 g cho les te ro l  d isso lved  in oil, admin i s t e r ed  through a tube for  17 weeks.  
Throughout  this per iod the expe r imen ta l  rabbi t s  continued to r ece ive  cyclophosphamide in the above 
ment ioned dose twice a week. Each exper imenta l  rabbi t  thus rece ived  44 injections of eyclophosphamide in 
a total dose of 2.2 g. 

Eve ry  month the cho les te ro l  and f l - l ipoprotein concentra t ions  were  de te rmined  in the blood s e r u m  of 
both g roups  of rabbi ts .  By the end of the expe r imen t  the weight of the rabbi t s  rece iv ing  cyclophosphamide 
was g r e a t e r  than the weight of the controls :  4 and 3.6 kg, respec t ive ly .  At the end of the exper imen t  the 
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Fig. 1. Local izat ion of lipids and f l - l ipoprote ins  in 
aor t ic  wall  of a rabbi t  with exper imenta l  a t he ro -  
s c l e r o s i s :  a) f luorescence  of l ipids throughout the 
th ickness  of an a the rosc le ro t i c  plaque when stained 
with 3 ,4-benzpyrene  and photographed in ul t raviolet  
light; b) specif ic  f luorescence  of f i - l ipoprote ins  in a 
para l le l  sect ion stained by Coons'  method, 68 x 

Fig. 2. Local izat ion of l ipids and f l - l ipoprote ins  
in aor t i c  wall of a rabbi t  r ece iv ing  eyc lophos-  
phamide together  with an a therogenic  diet:  a) 
f luorescence  of total  lipids in lipid s tain when 
stained with 3 ,4-benzpyrene;  b) absence  of 
specif ic  f luorescence  of f l - l ipoprote ins  in 
para l le l  sect ion stained by Coons '  method, 68 x. 

rabbi t s  were  exsanguinated and the a r e a  of the a the rosc le ro t i c  plaques in the aor ta  was m e a s u r e d  by G. G. 
Avtandi lov 's  p lan imet r ic  method. 

For  histological  invest igat ion p ieces  were  cut f rom different  segments  of the rabb i t s '  ao r t a s  and 
sec t ions  were  cut f rom them in a c ryos t a t  and s tained for total  l ipids with 3 ,4 -benzpyrene  and for  f l - l ipo-  
p ro te ins  by the indirect  Coons'  method, using the corresponding an t i s e rum containing antibodies in a t i t e r  
of i: i0,000. 

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

P o s t m o r t e m  examinat ion o f the exper imen ta l  rabbi t s  ki l led at the end of the exper imen t  r evea led  
growth adiposi ty of the an imals  with apprec iab le  en la rgement  of the spleen and adrenals .  The remain ing  
internal  organs  showed no vis ib le  changes.  On m a c r o s c o p i c  and m i c r o s c o p i c  examinat ion of the aor tas  of 
the control  r a b b i t s , m a r k e d  a the rosc le ro t i c  changes,  such as a re  usually obse rved  under these  exper imenta l  
conditions and a r e  well  known f rom invest igat ions by other  authors ,  were  found., Immunoluminescence  in-  
ves t iga t ion  of f l - l ipoproteins  in sect ions  f rom the a the rosc le ro t i c  plaques showed bright  specif ic  f l u o r e s -  
cence of l ipoproteins  where  lipids were  deposited throughout the thickness  of the plaques (Fig. 1). 

By contras t ,  in the exper imenta l  r abb i t s  rece iv ing  the immunodepres san t  before and during admin i s -  
t ra t ion  of the a therogenic  diet, a t h e r o s c l e r o s i s  e i ther  did not develop or was v e r y  slight. The a the ro -  
sc le ro t ic  index (in per  cent) ,  based  on the a r ea  and intensi ty of the p roces s ,  was significantly lower in the 
exper imenta l  rabbi t s  (5.0 • 3.4) than in the controls  (52.3 • 24.6}. 
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I mmunoluminescence  invest igat ions showed that the lipid s ta ins  and a the rosc le ro t i c  plaques of the 
exper imen ta l  an imals  contained no f i - l ipoproteins ,  whereas  total  l ipids were  r evea led  by staining with 
3 ,4 -benzpyrene  (Fig. 2). 

When the r e su l t s  of this expe r imen t  a re  d i scussed  it mus t  be r e m e m b e r e d  that the blood levels  of 
f l - l ipoprote ins  and cho les te ro l  in the an imals  of the exper imen ta l  and control  groups  were  not significantly 
different:  f i - l ipoprote ins  in the exper imenta l  group 20.6 • 12.7 and in the control  32 • 1.8; choles te ro l  in 
the exper imenta l  group 16~ • 1.9 and in the control  18.5 • 5.6. This  is agains t  the view that the immuno-  
dep res san t  causes  significant  inhibition of total  prote in  synthes is ,  including the synthes is  of pro te ins  
included among the fi-globulins.  On the o ther  hand, sharp  d i f fe rences  in deposit ion of f l - l ipoproteins  in the 
aor t ic  wall  w e r e  found between the exper imen ta l  and control  rabbi ts :  in rabbi t s  rece iv ing  i m m u n o d e p r e s -  
sant  nof luorescenee  of f i - i ipoprote ins  was obse rved  in the v e s s e l  wall.  In the las t  case  conditions or  f ac to r s  
respons ib le  for  the deposit ion of l ipoproteins  in the v e s s e l  wall with the fo rmat ion  of a the rosc l e ro t i c  
plaques were  evidently absent .  One such fac tor  could probably  be antibodies against  f l - l ipoproteins  whose 
product ion is inhibited by the immunodepressan t .  In this way, the fo rmat ion  of the an t igen -an t ibody  c o m -  
plex, which in other immunopathological  s ta tes  can be local ized in blood ves se l  walls ,  is prevented.  The 
poss ib i l i ty  cannot be ruled out that the immunodepres san t  exe r t s  some action on the ce l lu la r  f ac to r s  of 
a l lerg ic  reac t ions ,  which have been inadequately studied in a t h e r o s c l e r o s i s .  

Future  invest igat ions will shed fur ther  light on the ro le  of immunological  m e c h a n i s m s  in the pa tho-  
genes is  of expe r imen ta l  a t h e r o s c l e r o s i s .  
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