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Activation of lipid peroxidation arises in the heart in emotional-painful stress and the
contractile function of the myocardium is disturbed [3-5]. Preliminary administration of anti-
oxidants prevents both these phenomena [1, 6]. Since the principal harmful factor in stress
is generally considered to be an excess of catecholamines, it was decided to study whether
disturbances of the contractile function of the heart caused by injection of large doses of
catecholamines can be prevented by means of antioxidants.

The aim of this investigation was to evaluate quantitatively the disturbances of cardiac
contractility induced by injection of a large dose of adrenalin and to discover whether these
disturbances can be prevented by the antioxidant iomnol.

EXPERIMENTAL METHOD

Experiments were carried out on male Wistar rats welghing 200-250 g, There were four se-
ries of experiments: 1I) control, II) subcutaneous injection of 50 mg/kg adrenalin, III) intra-
peritoneal injection of 50 mg/kg ionol daily for 3 days, IV) injection of ionol before adrena-
lin. The heart was removed from the rats under urethane anesthesia 48 h after injection of
adrenalin or the last injection of ionol. The contractile function of the papillary muscle of
the left ventricle was investigated. The posterior papillary muscle was isolated and placed
in a constant-temperature chamber containing oxygenated Krebs—Henseleit solution (pH 7.4, 29°C,
5.5 mM glucose). The muscle contracted for 1 h under isotonic conditions under the influence
of electrical stimulation with a frequency of 20 pulses/min, and a weight of 250 mg was at-
tached to it. The optimal load at which the muscle was stretched to a length permitting maxi-
mal isotonic shortening of the preparation was then determined. The length of the muscle was
recorded by measuring displacement of a lever of the apparatus to which the muscle was attached.
This displacement was measured with a capacitive transducer and recorded on a "Disa" indicator
by means of a "Crossor' camera. The amplitude of contraction in each experiment was expressed
as a percentage of the initial length of the muscle, The maximal rate of contraction and re-
laxation of the muscle was calculated graphically in conventional units per second.

Laboratory of Pathophysiology of the Heart, Institute of General Pathology and Pathologi-~
cal Physiology, Academy of Medical Sciences of the USSR, Moscow. (Presented by Academician of
the Academy of Medical Sciences of the USSR P. D. Gorizontov.) Translated from Byulleten'
ﬁksperimental'noi Biologii 1 Meditsiny, Vol. 98, No. 7, pp. 16-18, July, 1984, Original ar-
ticle submitted June 8, 1983.

0007-4888/84/9807-0869$08.50 @ 1984 Plenum Publishing Corporation 869



TABLE 1. Effect of Adrenalin and Antioxidant Ionol on Contractile Function of Iso-
lated Papillary Muscle of Rat Heart (M * m)

Series of experiments
Parameter -
I(n=12) 11 (n=12) 1 (n=10) l IV (n=11)

Amplitude of shertening, % of initial

length 12,840,7 7,4140,5 12,6 0,8 12,2+0,7
Maximal rate of shortening, conventional 1,9040,11 1,10+0,09 1,96+0,12 1,914-0,13

units fsec ’ ‘
Maximal rate of relaxufion, conventional

units fsec 1,60+0,09 0,9340,05 1,53+0,07 1,49-+0,08
Index of relaxation, sec! 12,5+0,9 11,8+0,9 12,3+0,8 12,340,7

EXPERIMENTAL RESULTS

It will be clear from Table 1 that injection of adrenalin into the animals caused a dis-
turbance of myocardial contractility. The amplitude of shortening of the papillary muscle and
also the maximal rate of its shortening and relaxation were significantly reduced — on average
by 40%. The index of relaxation did not change significantly under these circumstances. In-
jection of ionol had no appreciable effect on parameters of contractility of the papillary mus-
cle, but prevented disturbances caused by adrenalin. The decrease in amplitude and in the max-
imal rate of shortening, and also in the maximal rate of relaxation was significant. Prelim-
inary injection of the antiloxidant ionol thus prevented disturbances of the contractile func-
tion of the papillary muscle caused by injection of a large dose of adrenalin.

The mechanism of the harmful and necrotizing action of catecholamines has not yet been
adequately explained. Kogan et al. [2] showed that injection of adrenalin causes an increase
in free-radical lipid peroxidation in the myocardium, the products of which possess a harmful
action through activation of lipid peroxidation. To prevent adrenalin-induced lesions of the
myocardium, it was therefore decided to use the powerful antioxidant ionol, which effectively
inhibits lipid peroxidation in animals and man [6]. The result confirms the view that the pre-
ventive action of antioxidants in stress is due to the fact that they prevent activation of
lipid peroxidation in the heart under the influence of an excess of catecholamines.
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