
The m e m b r a n e  act ivi ty  of s e r u m  f r o m  pat ients  with CRF, r evea led  by these expe r imen t s ,  evidently l ies  
at  the bas i s  of i ts  lytie act ion on e ry th rocy t e s .  In the i r  effect  these toxins a r e  s i m i l a r  to the widely d is t r ibuted  
pro te in  cytotoxic fac to r s  f r o m  m i c r o o r g a n i s m s  [2] and also f r o m  snake venoms [3].  
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The accumula t ion  of l ipids,  mainly  cho les t e ro l  e s t e r s ,  in the aor t i c  wall is a c h a r a c t e r i s t i c  fea ture  of 
a t h e r o s c l c r o s i s  [4, 6].  It is nowadays cons idered  that the chief source  of the accumulat ing lipids is the low- 
densi ty  l ipoprote ins  c i rcu la t ing  in the blood p l a sma  [3, 7]. Meanwhile o ther  poss ib le  m e c h a n i s m s  of the in-  
c r e a s e d  lipid content in the a the rosc l e ro t i c  aor ta  cannot be ruled out, including a d is turbance  of in t r ace l lu l a r  
lipid m e t a b o l i s m  in the affected regions .  

This pape r  d e s c r i b e s  an a t t empt  to compa re  lipid m e t a b o l i s m  in cei ls  of both unaffected and a t h e r o s c l e r o t -  
ic regions of the human aor ta .  The invest igat ions were  c a r r i e d  out in p r i m a r y  cul ture ,  in which the cel ls  p r e -  
s e rve  the i r  s im i l a r i t y  with cel ls  in vivo in many p rope r t i e s .  The fact  that all cei ls  in cul ture  a re  under  ident i -  
cal conditions allows the intensity of the lipid me tabo l i sm of cel ls  f rom unaffected regions of the aorta  m d  
f rom lipid patches  and a the rosc l e ro t i e  plaques to be compared .  

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

Cells  of the in t ima and media  of the aor ta  were  i so la ted  s e p a r a t e l y  by d i spe r s ion  with col lagenase  and 
e l a s t a s e  as desc r ibed  in [1]. The isola ted cel ls  were  t r a n s f e r r e d  to p las t ic  P e t r i  d ishes  (Falcon, USA), 60 m m  
in d i ame te r ,  in a densi ty  of 0.5 • 106 to 1 • 106 cel ls  pe r  dish. The cel ls  were  cul tured in 5 ml  of med ium 199 
containing embryon ic  calf  s e r u m  and 2.5 ~ g / m l  fungizone, 100 p g / m l  kanamycin ,  and 2 mM glutamine (all r e -  
agents f r o m  Gibco, USA) at  37~ in an a t m o s p h e r e  of 5~ CO 2 and 95% a i r ,  s a tu ra t ed  with water .  On the 7th day 
the med ium was changed and 40 ~ C i / m l  of the sodium sa l t  of [3HI-ace t ic  acid ( f rom the Radiochemica l  Centre ,  
A m e r s h a m ,  England) was added; the speci f ic  radioac t iv i ty  of the p repa ra t ion  was 300 m C i / m m o l e .  Incubation 
with labeled ace ta te  continued to 6 h. At the end of incubation the med ium was poured off and the dishes  were  
washed three  t imes  with isotonic Dulbecco phosphate buffer ,  pH 7.4 ( f rom Gibco, USA). The cei ls  were  suspend-  
ed with 0.25~ t ryps in  ( f rom the same  f i rm)  and the suspens ion was centr i fuged (200g, 10 min) and r e s u s p e n d -  
ed in isotonic phosphate  buffer .  Lipids were  ex t rac ted  f r o m  the ce i l s  by the method in [21. The pr inc ipa l  
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TABLE 1. Incorpora t ion  of [3HI-Aceta te  into 
In t r aee l lu l a r  Lipids of  Int ima and Media of 
Unaffected A r e a s  of the Human Aor ta  (M ~ m) 

Incorporation of [3H]-acetate, pmoles/10 5 cells 
Type of cell 

PL [ FS FFA TG I ChE 

Of intima 

Of media 

5,3~I,1~ 3,2 • 
(26) (16) 

13,4~+1,3" 2 , 7 •  
(47) (1o) 

9,3--+1,9 
(46) 

8 , 9 i i  ,3 
(a2) 

3 + 0  410 8 + 0  2 
' I ' 

:,2+_0,8 1,0_+0,2 
(8) (4) 

Legend. PL) Phospholipids ,  FFA) f ree  fat ty 
acids,  FS) f ree  s t e ro l s ,  ChE) cho les te ro l  
e s t e r s ,  TG) t r i g lyce r ide s .  Mean data of five 
expe r imen t s  conducted on cul tures  obtained 
f r o m  five ao r t a s .  * P  < 0.05 compared  with 
intima; incorpora t ion  of [3H]-aceta te  (in ~0 
of total  rad ioac t iv i ty  of lipid f ract ion)  shown 
in pa ren theses .  
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Fig. 1. Incorporation of [3HI-acetate into lipids of inti- 
real cells from unaffected areas of aorta (I), lipid 
patches (2), and atherosclerotic plaques (3). Here and 
in Fig. 2: abscissa, fractions of lipids; ordinate, in- 
corporation of [3HI-acetate (in ~0 of control). *P < 
0.05 compared with control. Remainder of legend in 
text. 

c l a s s e s  of l ipids were  sepa ra t ed  by th in - l aye r  ch roma tog raphy  on pla tes  with an adheren t  l aye r  of "S i lu fo l "  
s i l i c a -ge l  ( f rom Kava l ie r ,  Czechos lovakia) ,  in a s y s t e m  of solvents  of N-hexane - diethyl e the r  - ace t ic  acid 
(73 : 25 : 2 v / v ) .  As r e f e r e n c e  subs tances  5 #g each of cho les te ro l  o leate ,  t r io lea te ,  oleic acid, choles te ro l ,  and 
phosphat idyle thanolamine were  applied to the plate (all r eagen ts  f r o m  Sigma, USA). Lipids were  located by 
staining with phosphomolybdic  acid. A r e a s  of the plate  containing the main c l a s se s  of l ipids were  cut out and 
placed in s tandard  f lasks  fo r  scint i l la t ion counting, into which 10 ml of toluene sc in t i l l a tor  was poured (4 g 
PPO, 0.1 g POPOP in 1 l i t e r  toluene) .  Radioact ivi ty  was de te rmined  on a Mark  III liquid scint i l la t ion counter  
(Nuclear  Chicago, USA). The s ignif icance of d i f fe rences  was e s t ima ted  by Student 's  t t e s t  and the Wi lcoxon-  
Mann-Whi tney  n o n p a r a m e t r i c  test .  

EXPERIMENTAL RESULTS 

The fact  that  ace ta te  is a p r e c u r s o r  of all  the main  c l a s s e s  of l ipids enables  the intensi ty  of lipid me t ab o -  
l i sm in tote of cel ls  i so la ted  f r o m  unaffected and a t h e r o s c l e r o t i c  regions  of the aor ta  to be compa red  on the 
bas i s  of incorpora t ion  of labeled ace ta te  into the lipid f ract ion.  In the in t imal  cel ls  obtained f r o m  unaffected 
regions of the human aorta 90% of the total radioactivityofthe lipids was concentrated in fractions of phospho- 
lipids (PL), free fatty acids (FFA), and free sterols (FS) (Table 1). Cells of the intima isolated from athero- 
sclerotic lesions such as lipid patches and atherosclerotic plaques incorporated 2.5-3 times more labeled ace- 
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Fig. 2. Incorporation of [3HI-acetate into in- 
tracellular lipids of media lying beneath un- 
affected areas of aorta (1), lipid patches (2), 
and atherosclerotic plaques (3). 

tate into the lipid f ract ion.  The i nc rea se  in incorpora t ion  took place main ly  on account of the PL  f rac t ion  and 
cho les te ro l  e s t e r s  (ChE; Fig. 1). These  r e su l t s  a re  in a g r e e m e n t  with the i nc r ea se  obse rved  in lipid synthes is  
in the aor t ic  wall of l a b o r a t o r y  an imals  with expe r imen ta l  a t h e r o s c l e r o s i s  [5, 8 ]. Both in invest igat ions on the 
animal  aor ta  in vivo and in the p r e s e n t  expe r imen t s  in v i t ro  in p r i m a r y  cul ture ,  the g r e a t e s t  i nc r ea se  in in-  
corpora t ion  of [3HI-ace ta te  was found in the ChE fract ion.  

Cells  f rom the media  of unaffected reg ions  of the ao r t a  incorpora ted  1.5-2 t imes  m o r e  [ 3H ] - ace t a t e  into 
the lipid f rac t ion  than in t imal  cel ls .  Cells f r o m  the two l a y e r s  of the ao r t a  also di f fered in the dis t r ibut ion of 
label  among the main lipid c l a s s e s .  Fo r  instance,  ce l l s  of the media  accumula ted  labeled ace ta te  in thei r  PL 
f rac t ion  2.5 t imes  more  ef fect ively  than cel ls  f r o m  the in t imal  l aye r  of the ao r t a  (Table 1). 

Lipid m e t a b o l i s m  in cel ls  of the int ima and media  of the affected a r e a s  also differed.  As was pointed out 
above, incorpora t ion  of [3H]-ace ta te  into f rac t ions  P L  and ChE was sharp ly  i n c r e a s e d  in in t imal  ce l l s  f rom 
a the rosc l e ro t i c  les ions ,  whereas  incorpora t ion  of the label  into the PL  f rac t ion  was no g r e a t e r  than no rma l ly  
in cel ls  of the media  lying beneath the lipid patches and a the rosc l e ro t i c  plaques (Fig. 2). Compared  with inti-  
real cel ls ,  the level  of incorpora t ion  of the labeled p r e c u r s o r  into the ChE f rac t ion  was reduced in cel ls  of the 
media  f r o m  affected regions ,  and accumulat ion of [3H] -ace t a t e  in the t r ig lyce r ide  f rac t ion  (TG; Figs.  1 and 2) 
was inc reased .  

The r e su l t s  of this invest igat ion thus show that in cel ls  both of the in t ima and of the media  in a the ro -  
sc le ro t i c  les ions  in the human ao r t a  lipid me tabo l i sm  shows changes c o m p a r e d  with that in cel ls  f r o m  unaf-  
fected a r e a s  of the aor ta .  In cel ls  of the in t ima isola ted  f r o m  lipid patches  and a the rosc l e ro t i c  plaques incor -  
pora t ion  of labeled p r e c u r s o r  into the f rac t ions  of phospholipids,  f ree  s t e ro l s ,  and cho les te ro l  e s t e r s  - i .e. ,  
l ipids whose content is inc reased  in the wall of the a the rosc l e ro t i c  aor ta  [3, 6] - is  inc reased .  These  findings, 
in our  view, indicate  that  changes in in t r ace l lu l a r  l ipid m e t a b o l i s m  may  be one cause  of the accumulat ion of 
l ipids in the a the rosc l e ro t i c  human aor ta .  
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