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The development of atherosclerosis is frequently accompanied by hypercholesterolemia [3]. Anichkov's
alimentary model [2, 3] is widely used as a model of experimental atherosclerosis, and by means of this model
the hypocholesterolemic action of ethyl esters of polyunsaturated fatty acids (PUFA) has been demonstrated [9]
and shown to increase with an increase in the degree of their unsaturation [7].

Encouraging results have been obtained in the treatment of atherosclerosis by various combinations of
PUFA and antioxidants [4]. The attention of research workers has recently been drawn to elucidation of the
role of free-radical peroxidation of PUFA in atherogenesis [5, 6]. During free-radical oxidation of unsaturated
acyl residues of phospholipids, cholesterol may be subjected to auto-oxidation, with the formation of several
molecular products including hydroperoxides of varied structure [6, 10, 12]. Oxidation products of unsaturated
lipids have been shown to contribute to atherogenesis [8, 14]. Under aerobic conditions cholesterol is oxidized
spontaneously fairly rapidly; commercial preparations of cholesterol, moreover, usually contain large quanti-
ties of its oxidation products {11, 13].

In view of the facts described above, the development of hypercholesterolemia in rabbits under the influ-
ence of commercial cholesterol preparations and also of cholesterol preparations subjected to special purifica~-
tion, combined with PUFA and a synthetic antioxidant, was studied.

EXPERIMENTAL METHOD

Male Chinchilla rabbits weighing 3.4 + 0.2 kg were kept on standard general animal house diet consisting
of pelleted kombikorm (aformulationusedin animal feeding) and fresh vegetables. Every day the animals were
given the test preparations perorally via a tube in the form of solutions in sunflower oil; control animals re-
ceived an equal volume of sunflower oil (500 mg/kg). The dose of cholesterol was 200 mg/kg and the prepara-
tion of ethyl esters of PUFA, obtained by the method of the All-Union Research Institute of Sea Fisheries and
Oceanography from lipids of hydrobionts [1], was administered in a dose of 200 mg/kg, and the synthetic anti-
oxidant ionol (2, 6-di-tert-butyl-4-methylphenol; dibunol) was given in a dose of 100 mg/kg. Cholesterol was
used in the form of the commercial preparation or was recrystallized from hot ethanol,

At definite time intervals blood samples were taken from the auricular vein of the rabbits and total cho-
lesterol determined in the serum by an enzymic method on an "Ol11i-3000" analytical system (Finland), using
standard kits obtained from "Medix" (Finland), The experimental results were subjected to statistical analysis.

EXPERIMENTAL RESULTS

When the commercial preparation of cholesterol was used, a significant increase in the blood cholesterol
level (by more than threefold) was observed in the rabbits 1 week after the beginning of feeding, but after 2
months the hypercholesterolemia reached its maximum, which was more than 18 times higher than the control
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Fig. 1. Effect of various cholesterol preparations, PUFA,
and ionol on experimental hypercholesterolemia in rabbits.
1) Commercial cholesterol, 2) purified cholesterol, 3)puri-
fied cholesterol +preparation of ethyl esters of PUFA +
ionol. Shaded band denotes cholesterol level in intact ani-
mals and also in animals receiving solvent (sunflower oil),
preparation of ethyl esters of PUFA, or ionol, Abscissa,
time (in weeks); ordinate, serum cholesterol concentration
(in mg/ml).

(Fig. 1). Feeding rabbits with the recrystallized cholesterol preparation, with a reduced content of its oxida~
tion products, caused lasting hypercholesterolemia much later — 6-8 weeks after the beginning of the experi-
ment; the serum cholesterol level of the rabbits of this group, moreover, remained lower than in animals
receiving commercial cholesterol, even 3 months after the beginning of the experiment. The dynamics of the
rise of the blood cholesterol level in rabbits receiving purified cholesterol was characterized by a well-
marked lag period, of about 1.5 months (Fig, 1), Administration of ethyl esters of PUFA appreciably re-
duced (by 2.5 times) the hypercholesterolemia evoked by feeding with recrystallized cholesterol, 10 weeks
after the beginning of the experiment.

Combined administration of PUFA and ionol suppressed the hypercholesterolemia induced by feeding with
purified cholesterol even more strongly; throughout the whole duration of the experiment, moreover, the serum
cholesterol level of rabbits of this group did not differ significantly from the control (Fig. 1).

Administration of the solvent (sunflower oil), whether separately or in combination with ionol and PUFA,
throughout the course of the experiment had no significant effect on the serum cholesterol level of the rabbits;
the blood cholesterol level in animals receiving these preparations, moreover, did not differ significantly from
its level in intact rabbits.

The results thus indicate the effectiveness of the hypocholesterolemic action of PUFA, especially in con-
junction with the antioxidant ionol. I must also be pointed out that feeding with a commercial preparation of
cholesterol, known to contain a certain quantity of its oxidation products, caused a sharp rise in the serum
cholesterol concentration of the animals, whereas similar doses of purified cholesterol, freed from oxidation
products, caused a much slower rise in the plasma cholesterol level. The impression is created that minor
components (probably cholesterol oxidation products) contained in commercial cholesterol have a very sig~
nificant hypercholesterolemic action.
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It has been conclusively proved in recent years that activation of lipid peroxidation (LPO) caused by in-
sufficiency of the antioxidant regulatory systems or excessiveness of the systems generating active forms of
oxygen and lipid peroxides, plays an important role in injury tothe heart muscle during stress {3] and infarc-
tion [4]. The harmful action of LLPO in the muscle cell is based on inhibition of the work of the ion pumps re-
sponsible for creating and maintaining transmembrane gradients of Na* and Cat™, and, consequently, for regu-
lating muscle contraction [1]. This suggests that, other conditions being the same, those parts of the heart
which contract more rapidly and strougly may also be characterized by greater power of their antioxidant sys~
tems, the more efficient utilization of oxygen in oxidative phosphorylation and, as a result, comparatively low
intensity of release of active oxygen and LPO products, The left ventricular myocardium is known to contract
faster and more strongly than the right ventricular myocardium [5].

In the investigation described below a comparative study was made of activity of antioxidant enzyme sys-
tems and the concentration of LPO products in the myocardium of the left and right ventricles in rats.

EXPERIMENTAL METHOD

Male Wistar rats weighing 180-200 g were used, Lipids were isolated by Folch's method [10]. Accumula-
tion of lipid hydroperoxides (primary LPO products) was assessed by absorption of a solution of the lipids in a
methanol: hexane (5:1 v/v) mixture at 232 nm [7], using a Perkin-Elmer (USA) spectrophotometer. The level
of LPO end products (Schiff bases) was determined from the intensity of fluorescence of solutions of the lipids
in chloroform at 440 nm and excitation at 360 nm {8} on the MPF-1 spectroflnorometer (Hifachi, Japan),

Superoxide dismutase (SOD) activity was estimated by the method in [11] and glutathione peroxidase (GP)
activity by Emerson's method in the modification of Lankin et al, [2]. Catalase activity was determined by Luck's
method {2].
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