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Biosynthesis of total lipids and its fractions (cholesterol, phospholipids, tr iglycerides,  and 
nonesterified fatty acids) was studied during utilization of Na-I-C 14 acetate in the heart,  
l iver,  adrenals,  adipose tissue, and blood serum on the fifth and 30th days after the beginning 
of experimental myocardial infarction. Disturbances of lipid metabolism were shown not 
always to precede the myocardial infarct, and acute myocardial isehemia can initiate changes 
in lipid metabolism. 
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Previous investigations [1, 5, 6] showed that acute myocardial ischemia leads to changes in lipid 
biosynthesis in the myocardium and liver. 

Hence the need for the study of the pathochemistry of lipid metabolism in myocardial infarction. 

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

Experiments were carr ied out on 12 rabbits, in 8 of whichexperimental  myocardial infarction was 
induced by ligation of the descending branch of the coronary ar tery  in the usual way. The animals were 
divided into three groups: 1) 4 healthy animals, 2) 4 animals with experimental myocardial ischemia in the 
acute period (fifth day), 3) 4 animals with e~perimerital myocardial ischemia 30 days after the operation. 

To study lipid biosynthesis in healthy rabbits and also 5 and 30 days after ligation of the coronary ar-  
tery, Na-I-C 14 acetate was injected intravenously in a dose of 100 pCi/kg body weight. After exposure for 
60 rain to the isotope, the necessary volume of blood was taken from the rabbits, and they were then decap- 
itated. Lipids were extracted by the usual (Folch's) method from the blood serum and tissues of the heart,  
liver, and adrenals and adipose tissue. The lipid components were fractionated by thin-layer chromatogra- 
phy on silica-gel KSK. Petroleum ether,  diethyl ether,  and acetic acid in the ratio of 90 : 10 : 1 were used as 
the solvent. Cholesterol was precipitated with digitonin [3] and fatty acids were investigated after saponifica- 
tion and hydrolysis followed by extraction with petroleum ether.  

Radioactivitywas expressed in counts/min/10 mg of each of the lipid components af ter  their removal 
f r om the silica-gel.  The DP-100 radiometer  was used for the measurements.  Specific radioactivity was 
calculated, allowing for the coefficient of self-absorption. 

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

In the healthy animals, synthesis of lipid components took place with highest intensity in the adrenals, 

Department of Biochemistry and Department of  Internal Medicine, Chelyabinsk Medical Institute. 
(Presented by Academician of the Academy of Medical Sciences of the USSR V. N. Orekhovich.) Translated 
from Byulleten' l~ksperimental'noi Biologii i Meditsiny, Vol. 81, No. 1, pp. 35-37, January, 1976. Original 
art icle submitted May 11, 1975. 

�9 Plenum Publishing Corporation, 22 7 West 17th Street, New York, iV.. Y. 10011. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $15.00. 

42 



TABLE 1o Incorpora t ion  of C 14 f rom Na A c e t a t e - l - C  I4 into Lipid Components of 
Blood Serum and Different  Organs  in Exper imenta l  Myocardia l  I s chemia  (in counts /  
min/10 mg lipid component) (M * m) 

Test  ob jec t  

Blood serum 

M y o c a r d i u m  (pe r inec ro t i c  zone)  
Liver 
Adrena l  
Adipose  t issue 

1st 

390-+ 5 

65-+ 6 
60~  4 

100-+6 
27-+ 3 

To ta l  lipids 

2nd 

700*-+ 40 

45*-+-3 
180"+_.6 
105-+8 
70*-+5 

3rd 

25*-+- + 2,6 
70-+ 8 

145"-- + K, 
37"-+2,5 

Choles te ro l  ( f lee)  

[roup of a n i m a l s  

1st 2nd 

350~ 40 1050* -+ 65 

250m 30 220-+ 35 
300----- 30 1000" ~ 75 
900-+ 70 600*-+ 35 
210~ 12,0 400*-+8 

3rd 

360-+ 45 

200m 20 
350-+25 
125"_+31 
235-+ 23 

Phospho-  
lipiffs 

I 1st 

30-- + 5 

45-+2,8 
50-+ 5 
40-- + 4 
50-+ 5 

[ Phosp_holipids 

Test  objoct  _ _  / 

Blood serum 80*-+-+7 [ 72*-----4,8 
i 

1 Myocardium (perineerotic zone) 80*-+7 l 80*-+ i0 
Liver  160"-+7 / 42-+4 
Adrena l  90*-+7 / 90"-+ I0 
Adipose  t i ssue  10"----- 1,6 [ 15"-+2,8 

T r i g l y c e r i d e s  t NEFA 

group of a n i m a l s  

1st 2nd 3rd 1st 2nd 3rd 

57 +- 7 

20----- 2 
97-+--- 6 

12-+2,5 

40-+ 7 

460 *-++- 5 
370* -+ 7 

25*-+2,6 

4 0 " ~  + 5 
90-+5.5 

15-+2,5 

70-+ 4 

32 + 4 
60 +- 6 
90--- + 10 
16-+2 

470* ~- 45 

120"----- 7 
550*--+28 

25*+__5 
60*-+7 

150*-+ 20 

40-+ 5 
130 *-+- 10 
170 * +  17 

13-+---2,5 

*P _< 0.05 re la t ive  to group 1 

followed in o r d e r  by the l iver ,  myoca rd ium,  and adipose t i ssue  (Table 1) .  With the development  of nec ros i s  
in the left  ven t r i c le ,  a d e c r e a s e  in the b iosynthes is  of total lipids by up to 70% of the no rma l  level was  
obse rved .  Meanwhile,  f ract ionat ion of the lipids into t r i g lyee r ide s ,  phospholipids,  and nones ter i f ied  fatty 
acids (NEFA) showed that the b iosynthes is  of these  components  was intensif ied,  espec ia l ly  on the fifth day 
a f te r  development  of the myoca rd ia l  infarct .  The r e su l t s  d i f fer  in d i rec t ion  f r o m  the cha rac t e r  of metabol ic  
act ivi ty of l ipids when a c e t a t e - 2 - C  14 was used [16]; The reason  is p robably  d i f f e rences  in the metabol ic  
fate of the rad ioac t ive  carbon of the acet ic  acid, the me tabo l i sm of which is  modified in the i s chemic  myo-  
ca rd ium [1, 5]. 

The resu l t s  of investigation of the o ther  t i s sues  showed a sharp  change in the intensity of lipid b io-  
synthesis  in the intact  organs .  For  instance,  the m o s t  in tensive l ipogenesis  took p lace  in the l iver ,  where  
an i n c r e a s e  in the incorpora t ion  of labeled p r e c u r s o r  was obse rved  into p rac t i ca l ly  all the components  
studied, espec ia l ly  on the fifth day a f te r  the beginning of the exper iment .  

S imi lar  s t imulat ion of lipid b iosynthes i s  also was obse rved  when ace t a t e -2 -C  14 was used as the indica-  
tor  [6], evidence of the in tensive uti l ization of aceta te  as a whole in the p r o c e s s e s  of l ipogenesis~ A r e f l e c -  
tion of the l ipogenetic function of the l ive r  was the high radioact iv i ty  of mos t  of the l ip id  components  of the 
blood s e r u m ,  and this was espec ia l ly  marked  for  choles te ro l  and NEFA. 

The low speci f ic  radioact ivi ty  of lipids of  adipose t i s sue  af ter  myocard ia l  infarct ion was evidently 
connected not only with inhibition of l ipogenes is ,  but also with activation of Hpolys i s ,  Which is  known to be  
intensified during s t r e s s .  

The s ta te  of the lipid me tabo l i sm in the adrena l s  is of cons ide rab le  i n t e re s t .  F o r  ins tance,  the specif ic  
act ivi ty of f r ee  choles te ro l  was cons iderably  reduced,  but this evidently did not co r respond  with the level  of 
its synthesis  f rom low:molecu la r -we igh t  p r e c u r s o r s .  In s t r e s s  s ta tes  choles te ro l  is act ively  uti l ized for  

�9 cor t icos te ro id  format ion ,  and this evidently takes  p lace  also in acu te  myocard ia l  i s chemia .  This  view was 
conf i rmed by cl inical  da ta  showing an i n c r e a s e  in the u r ina ry  excre t ion  of metabol ic  products  of c o r t i e o -  
s t e ro ids  in m y o c a r d i a l  infarct ion.  Inc reased  synthesis  of o ther  lipid components  is evidence of activation 
of the l ipogenetic act ivi ty of the adrenals  in myocard ia l  i schemia~ 

The most  marked  metabol ic  changes affecting lipid me tabo l i sm in acute myocard ia l  i s c h e m i a  a re  thus 
observed  on the fifth day. On the 30th day the p r o c e s s e s  of l ipogenesis  are  reduced in intensi ty,  pointing to 
the role  of the acute : i schemic  s ta te  in de termining  the changes in lipid me tabo l i sm.  These  invest igat ions,  
it will be noted,  were  ca r r i ed  out on animals  with no evidence of a the rosc l e ros i s~  Evidently d i s tu rbances  
of lipid m e t a b o l i s m  do not always p recede  myocard ia l  infarct ion,  and acute myoca rd ia l  i s chemia  can init iate 
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changes in lipid me tabo l i sm such as a re  often obse rved  in a t h e r o s c l e r o s i s .  Th is  view has  recent ly  obtained 
clinical conf i rmat ion [2, 4]. 
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