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Incubation of intact  l i ve r  mi tochondr ia  and of mi tochondr ia  f ragmented  by ul t rasound fo r  
30 rain at 37~ in isola t ion medium with cho les te ro l  in a concentra t ion  of 2 • 10- 3 M le ads to 
the act ivat ion of hexokinase,  mala te  dehydrogenase ,  and glutamate  dehydrogenase  and 
inhibits the aet ivi ty o f f i -hydroxybu ty ra te ,  g lycerophosphate ,  and lac ta te  dehydrogenases .  
The ef fec t  is g r e a t e r  on enzymes  of the intact  rai tochondria .  

KEY WORDS: l i ve r  mitochondria ;  act ion of ul trasound;  choles te ro l ;  mi tochondr ia l  en-  
zy me s. 

The study of the action of choles te ro l ,  a substance  playing a key role in the genes is  of a t h e r o s c l e r o -  
s is ,  on the act ivi ty of the enzym es  respons ib le  for  the metabol ic  d i s tu rbances  in a t h e r o s c l e r o s i s  is of 
g rea t  in te res t  [1-5, 8]. 

This pape r  gives  the r e su l t s  of an invest igat ion of the action of cho les te ro l  in v i t ro  on the act ivi ty of 
the enzymes  hexokinase (HK) and lac ta te  (LD), g lycerophosphate  (GPD), raalate  0VID), /3-hydroxybutyrate 
~-HD) ,  and g lu tamate  dehydrogenases  (GD). 

EXPERIMENTAL METHOD 

Experiments were carried out on the liver of intact rabbits. The animal was deeapitatedandthe mito- 
chondria separated from the liver tissue by fractional centrifugation in 0.25 M sucrose in Tris-versene 
buffer, pH 7.4. The suspension of washed mitochondria was divided into two parts. One part was imme- 
diately fragmented with ultrasound (0-2~ 5 rain, 20 kHz, 1.25 A, 500 W, GUZ-I,5 generator). 

Finely dispersed, thrice recrystallized cholesterol was added to equal volumes of the sonicated and 
unsonicated suspensions of raitochondria in the isolation medium in a final concentration of 2 • 10 -3 M. The 

weight of the cholesterol sample was calculated from its concentration in the liver of rabbits with experi- 
mental atherosclerosis. Parallel control tests were carried out with sonicated and unsonicated mitochon- 
dria. All four samples were incubated in Ringer-phosphate buffer in a Warburg apparatus at 37~ for 30 
rain, after which the tubes were placed in ice. Unsonicated mitochondria also were fragmented with ultra- 
sound. 

The activity of HK [6], LD [11], GPD [9], MD [14], fl-HD [13], and GD [I0] was determined spectro- 
photometric ally. 

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

The expe r imen ta l  r e su l t s  a re  given in Table 1. Under the expe r imen ta l  conditions descr ibed  the HK 
activi ty of the ra i tochondria l  f rac t ion  inc reased  a f t e r  incubation with cho les te ro l  by 63% in the case  of 
sonicated and 65% for  unsonicated mi tochondr ia .  
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TABLE 1. Effect of Cholesterol  on Mitochondrial Enzymes in 
Vitro (M~: m) 

Original ac- 
Enzymes, tivity of intact 

mitoehondria 

MD 
8 -HD 
GD 
HK 
GPD 
.LD 

0,26-+0,041 
0,022-+0,0025 
0, I6-+0,025 
1,35• 

0,085-+0,01 
o, 183-4-0,04 

Sonicated mitochondria 

control 

0,62+_0,078 
0,194-0,062 
0,11+_0,013 

1,198_+0,27 
0,019-+0,01 
0,058-+0,01 

expt, 

0,63-+0,022 
0,12-+0,029 
0,16__+0,034 

1,945-+0,35 
0,012-+0,006 
0,0564-0,02 

chan~e 
(in ~/o3 

None 
--37,1 
+45,4 
+63 
--37, I 
None 

>0,05 
>0,05 

�9 >0,05 
>0,05 

Enzymes 

MD 
-HD 

GD 
HK 
GPD 
LD 

Original ac- 
tiv~y of intact 
mitdchondria 

0,264-0,041 
0,022+0, 0025 
0,16~0,025 
1,35+0,24 

0,085-+-0,01 
0,1834-0,04 

Unsonicatcd mitochondria 

control 

o, 19-+0,047 
0,14-+0,027 

o, 066-+0,0054 
1,851-+0,64 
0,041-+0,006 
0,085_+0,03 

expt. 

0,39__+0,054 
0,042--+0,0085 
0,12-+0,012 

3,056• 
0,043-+0,03 
0,063-4-27, l 

chan~e 
(in o/~ 

-}-105,4 
--70 
if-S1,8 
q-65 
None 

--27,1 

:>0.001 
>0,001 
>0,001 
>0,05 

>0,05 

Incubation at 37~ for  30 rain led to a decrease  in the GPD activity in all samples .  The addition of 
cholesterol  inhibited the enzyme activity of the sonicated mitochondria  by 37.1Y0. 

The LD activity of the f ragmented mitochondria  was unchanged during incubation with cholesterol ,  
but that of the intact mitochondria  fell by 21.7% during incubation. 

The conditions of incubation had an activating effect on MD. This may be attributable to the bet ter  
solubilization of the enzyme and to the effects of the tempera ture  factor .  Addition of cho les t e ro l inc reased  
the MD activity of the sonicated and intact mitochondria.  

GD activity rose sharply in the presence  of cholesterol .  The degree of activation was higher in the 
fragmented mitochondria.  Trea tment  with ultrasound evidently facil i tates the access  of cholesterol  to the 
enzyme located in the mitochondrial  matr ix .  

An increase  in/~-HD activity was observed as a resul t  of incubation. The enzyme is "mounted" in 
the mitochondrial  c r i s tae  and is insoluble; to unmask its activity, besides t rea tment  with ul trasound [13], 
var ious ac t ivators  are used [12]. The activation of p-HD by 763.6~ compared with its initial activity must 
be borne in mind and used as a method of determining enzyme activity. Contact with cholesterol  reduced 
the fl-HD activity of the f ragmented mitochondria  by 37.1~ and that of the intact mitochondria by 70%. 

Cholesterol  is evidently an"agg re s s ive"  agent affecting the activity of the enzymes  studied. The nor -  
mal cholesterol  content in the mitochondria  var ies  f rom 1.2 to 13%[7]. An excess  of exogenous cholesterol  
in the medium may perhaps lead to chemical  react ion between it and the lipoprotein membrane of the mi-  
tochondria,  as the s t ronger  response react ion of HK, MD, GD, fi-HD, and LD of the intact mitochondria  
indicates.  
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