
The re su l t s  of the p re sen t  exper imen t s  thus  show that porphyr in  synthes is  takes place  in all the organs  
studied in the albino ra t s ,  despi te  d i f fe rences  in the i r  functions.  In re la t ion to ALA dehydra tase  act ivi ty  the 
v i s c e r a  of albino ra t s  can be a r r anged  in the following descending order :  l i ve r  > kidneys > lungs > panc reas  > 
smal l  intest ine > h e a r t  > spleen.  
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Blood of no rma l  rabbi t s  and of rabbi ts  on an a therogenic  h igh-cho les t e ro l  diet was incubated 
with sodium aceta te-2-[14C].After  incubation, cho les te ro l  and its p r e c u r s o r s  (squalene and 
lanosterol)  we re  found and identified in the unsaponified f rac t ions  of leukocytes  and p la te le ts .  
Both in no rma l  rabbi t s  and in rabbi ts  with a t h e r o s c l e r o s i s  the highest  specif ic  act ivi ty  in the 
leukocytes  was found in cho les te ro l ,  followed by lanos te ro l  and squalene; in the pla te le ts  the 
label  accumula ted  main ly  in lanos te ro l .  

KEY WORDS: exper imenta l  a t h e r o s c l e r o s i s ;  blood; leukocytes;  p la te le ts ;  choles te ro l  b iosyn-  
thes is .  

The biological  ro le  of cho les t e ro l  is l a rge ly  de te rmined  by the fact  that it is a key  compound in the b io-  
synthes is  of the mos t  impor tan t  s t e ro ids .  Since choles te ro l  is a component  of the lipid pa r t  of the cel l  m e m -  
brane ,  ideas exis t  on its functional ro le  as t r a n s m e m b r a n e  c a r r i e r  of var ious  biological  subs tances  [8]. 
Final ly ,  the role  of cho les te ro l  in pathology is genera l ly  f ami l i a r ,  e spec ia l ly  in a t h e r o s c l e r o s i s  and i schemic  
hea r t  d i s ease  [1, 2]. Elevat ion of the cho les t e ro l  level  under these  c i r c u m s t a n c e s  is one of the main r i sk  f a c -  
to r s .  

I t  is genera l ly  agreed  that the p r inc ipa l  s i te  of cho les te ro l  b iosynthes is  in the body is the l iver  and sma l l  
intest ine,  although nea r ly  all o rgans  and t i s sues  a r e  capable  of fo rming  this s te ro id  compound [4]. It is diff i-  
cult  at p r e s e n t  to decide whether  the blood is a s i te  fo r  the b iosynthes is  of cho les te ro l  o r  its specif ic  p r e c u r -  
s o r s .  Yet the solution to this p rob l em  is of cons iderab le  impor tance  not only f r o m  the theore t ica l ,  but also 
f r o m  the p rac t i ca l  point of view, in connection with the development  of new b iochemica l  t es t s  fo r  the diagnosis  
of a t h e r o s c l e r o s i s  and the product ion and tes t ing  of hypocho les t e remic  drugs. 

A. V. Pal ladin Insti tute of B iochemis t ry ,  Academy of Sciences of the Ukrainian SSR. Inst i tute  of G e ro n -  
tology, Academy of Medical  Sciences of the USSR, Kiev. (Presen ted  by Academic ian  of the Academy of Med-  
ical  Sciences of the USSR N. N. Gorev.)  T rans l a t ed  f rom Byulleten '  EksperimentalTnoi  Biologii i Meditsiny, 
Vol. 86, No. 12, pp. 689-691, D e c e m b e r ,  1978. Original  a r t i c le  submit ted  F e b r u a r y  27, 1978. 

0007-4888/78/8612-1615507.50 01979 Plenum Publishing Corpora t ion  1615 



SA 
800 - 

70D - 

500 - 

500 - 

~OO 

300 

200 - 

700 

][ 

Fig. 1. Specific act iv i ty  of choles tero l  in e ry th rocy te s  
and p l a s m a  of no rma l  rabbi ts  and rabbi ts  with expe r i -  
mental  a t h e r o s c l e r o s i s .  SA) Specific act iv i ty  (in cpm/#g  
choles terol) ;  I) normal ;  II) exper imenta l  a t he rosc l e ro s i s ;  
E) e ry th rocy tes ;  P ) b l o o d  p l a sma .  

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

Exper iments  we re  c a r r i e d  out on young rabbi ts  aged 8-10 months kept on an o rd ina ry  diet and on an imals  
with exper imenta l  a t h e r o s c l e r o s i s  induced by daily adminis t ra t ion  of a 10% solution of choles te ro l  in sunflower 
oil (0.1 g/kg) p e r  os for  30 days.  The total number  of an imals  in the exper iment  was 36. The level  of h y p e r -  
l ipopro te inemia  in the exper imenta l  rabbi ts  was moni tored  in the usual way by de termining  l ipoprote ins ,  cho-  
l e s t e r o l , t r i g l y c e r i d e s , a n d  phospholipids.  To study choles te ro l  b iosynthes is  in the blood, a s ample  of blood 
taken f r o m  the au r i cu la r  vein was incubated [5] with sodium a c e t a t e - 2 -  [~4C] (10 #C i /ml  blood). Af te r  incubation, 
the e ry th rocy tes ,  leukocytes ,  and pla te le ts  we re  isolated f rom the blood. The blood cell  f rac t ions  were  sub-  
jected to alkal ine hydro lys i s  with a 20% alcoholic solution of KOH in an a t m o s p h e r e  of nitrogen,  a f t e r  which the 
unsaponified substances  we re  ex t rac ted  with diethyl e ther .  These  subs tances  were  then separa ted  in ch lo ro -  
f o r m  by th in - l aye r  ch roma tog raphy  on glass  plates (12 x 18 cm) coated with s i l ica  gel of the KSK brand and 
impregnated  with AgNO 3. The c h r o m a t o g r a m s  were  developed with concent ra ted  H2SO 4. Radioact ivi ty  was 
m e a s u r e d  on an SL-20 Inter technique (France)  scint i l la t ion counter.  Choles tero l  [9], l anos te ro l  [11], and 
squalene [12] were  de te rmined  quant i ta t ively also.  The numer ica l  r esu l t s  were  subjected to s ta t i s t ica l  ana ly-  
s is  [31. 

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

The study of cho les te ro l  synthes is  f r o m  labeled sodium ace ta te  showed that  the highest  specif ic  act ivi ty 
(SA) of cho les te ro l  both under normal  conditions and in a t h e r o s c l e r o s i s  was found m o r e  often in the p l a s m a  
than in the e ry th rocy te s  (Fig. 1). SA of cho les te ro l  in the p l a sma  was 4.2 t imes  higher  in a t h e r o s c l e r o s i s  than 
SA for  choles te ro l  in the e ry th rocy tes .  Keeping the an imals  on an a therogenic  h igh-cho les te ro l  diet had a p a r -  
t i cu la r ly  marked  effect  on the SA level  of the p l a sma  choles te ro l ,  and as Fig. 1 shows, this was s ta t i s t i ca l ly  
signif icantly higher  than in the control .  With this fact  in mind, in subsequent  exper iments  to study choles te ro l  
b iosynthes is  leukocytes  and p la te le t s  we re  isola ted s epa ra t e ly  f rom the p l a s m a  a f te r  incubation of the blood 
with labeled sodium aceta te .  Both in the no rma l  group with a t h e r o s c l e r o s i s ,  bes ides  choles te ro l ,  its p r e c u r -  
s o r s  squalene and lanos te ro l  w e r e  found and identified in unsaponified f rac t ions  of leukocytes  and pla te le ts .  
The r e su l t s  of the study of incorpora t ion  of the [14C] label into s t e ro l s  of leukocytes  and pla te le ts  of no rma l  
rabbi t s  and of rabbi t s  rece iv ing  cho les t e ro l  fo r  30-40 days a r e  given in Table  1. 

TABLE 1. Specific Radioact ivi ty  of Choles terol  and Its P r e c u r s o r s  in Leukocytes  and 
Pla te le t s  of Normal  Rabbits  and Rabbits with Exper imenta l  A the rosc l e ro s i s  (in cpm/pg  
s te ro ls )  

roUp of rabbits 
m wnich blood 

was obtained 

Control 
A therosclerosis 

squalene 

109-4-10 
160-t-16" 

Leukocytes 
lanosterol 

298• 
349"{-20* 

cholesterol l squalene 

408• I 210-1-8 
420"4"18 290___+24* 

Platelets 
lanosteml 

472+13 
549~16" 

cholesterol 

282-t-- 16 
319-1-20 

Legend. Each s e r i e s  of exper iments  c a r r i e d  out on nine animals .  Data fo r  which P < 
0.05 marked  b y a s t e r i s k .  
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As the resu l t s  in Table  I show, the distr ibution of SA of the s te ro ls  differed in leukocytes and platelets .  
Choles terol  biosynthesis  in these blood cel ls  followed a different  course  at the stages of s teroid  format ion 
studied. F o r  instance,  in leukocytes incorporat ion of the radioact ive label was highest in choles tero l  both in 
normal  rabbits  and in rabbits with a the rosc le ros i s ;  it  was r a th e r  lower in lanosterol ,  and lowest  in squalene. 
Keeping rabbits  on an a therogenic  diet led to a s ta t is t ica l ly  significant inc rease  in SA of squalene by 46% and 
of l anos te ro l  by 17%, whereas  SA of choles tero l  showed no significant change. In platelets  the highest  SA in 
both normal  rabbits  and rabbits  with a the rosc l e ro s i s  was found in lanosterol .  Here ,  just as in the leukocytes,  
the product ion of exper imenta l  cho les te ro l  a the rosc l e ros i s  led to accumulation of radioact ive label  in squalene 
(by 38%) and lanosterol  (by 17%) only. 

Oral adminis t ra t ion of cho les te ro l  to rabbits ,  while causing no significant change in the ch a r ac t e r  of 
choles te ro l  biosynthesis  in the leukocytes and platelets ,  never the less  thus increases  SA of its p r e c u r s o r s  
(squalene and lanosterol) .  This fact  may be indirect  evidence that the hyper l ip idemia has an inhibitory effect  
on choles tero l  format ion  in the blood. This  was shown more  demons t ra t ive ly  by the w r i t e r s  previously  in the 
t i ssues  of the l ive r  and aor ta  [6, 7]. Inhibition of choles tero l  biosynthesis  in exper imental  a the rosc le ros i s  
may perhaps take place,  as the resul ts  descr ibed  above indicate,  at the stage of convers ion  of lanos tero l  into 
choles terol .  Attention should also be d i rec ted  to d i f ferences  in choles te ro l  biosynthesis  in the leukocytes and 
platelets .  Whereas  in the f o r m e r  s t e ro l  biosynthesis  proceeds  as f a r  as the end product,  namely choles terol ,  
in the platelets  the p roces s  ends at the stage of lanosterol ,  in which most  of the radioact ive label was incor -  
pora ted  both in normal  rabbits and in rabbits  with a the rosc le ros i s .  Derksen and Cohen [10], in exper iments  
in vi t ro,  showed that human and monkey platelets  cannot fo rm 14CO 2 during convers ion  of laflosterol  into cho- 
l e s t e ro l th roughox ida t ion  of C 4 and C14 methyl groups f rom lanosterol-14C. It can accordingly be postulated 
that choles tero l  biosynthesis  in rabbit  platelets  is inhibited at the stage of demethylat ion of lanosterol .  
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