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The mechanism of antiischemic effect of low-energy laser radiation was studied in rats with
experimental myocardial infarction taking into consideration the effect of laser on hemoglobin
affinity for oxygen and intensity of lipid peroxidation. Low-energy laser irradiation for
15 min in vitro decreased the area of myocardial infarction, slightly reduced hemoglobin
affinity for oxygen, and inhibited lipid peroxidation. Short-term low-energy laser irradiation
did not reduce the area of necrosis, initiated lipid peroxidation, and increased superoxide

dismutase activity.
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Low-energy laser radiation (LELI) was extensively used
in the therapy of patients with coronary heart disease
over the last 2 decades [6,8]. For more detailed inves-
tigation of the mechanisms underlying the cardiopro-
tective effect of LELI it is important to evaluate in vitro
changes in hemoglobin affinity for oxygen (HAO) after
LELI therapy in doses producing the antiischemic effect.
The increase in hemoglobin Py, by 2.0-4.2 mm Hg pro-
motes O, release and increases O, supply to tissues by
20-30% [12]. Previous studies showed that LELI im-
proves oxygen transport by erythrocytes and decreases
HAO [9]. Published data show that synthetic allosteric
stimulators of oxyhemoglobin dissociation possess
antiischemic activity [11]. These data accentuate the
importance of the studied problem.

Here we studied in vitro effect of LELI on HAO
in rabbit blood and area of experimental myocardial
infarction in rats. Since therapeutic effect of LELI
during ischemic injury [3] is associated with changes
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in the intensity of lipid peroxidation (LPO), we mea-
sured some parameters of the prooxidant-antioxidant
state.

MATERIALS AND METHODS

Experiments were performed on male and female rats
weighing 200-250 g. Continuous radiation was delive-
red using a Kreolka-31 semiconductor laser (Tekhni-
ka-Pro, A=630 nm, 3 mW) placed at a distance of 4
cm from the irradiated surface. The beam was directed
perpendicularly to the irradiated object (rabbit and
human blood, precordial area of rat thorax). The time
of exposure was 2 and 15 min (0.018 and 0.138 J/cm?,
respectively).

HAO was measured in blood samples from the
right atrium of rabbits. The test preparation dissolved
in 0.1 ml isotonic NaCl was added to 5 ml heparinized
blood and incubated at 37°C for 120 min. HAO was
determined by Ps, (method of mixing) [3]. Two por-
tions of the sample (1.5-2.0 ml) were exposed to maxi-
mum oxygenation and deoxygenation. Py, was assayed
in 2 equal samples on an ABL-330 Radiometer gas
microanalyzer.
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The area of myocardial infarction in rats was esti-
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TABLE 2. In Vitro Effects of LELI on HAO and LPO (M+m)

357

Group P.., mm Hg

50’

MDA, nmol/g Hb SOD, U/g Hb

Control
LELI

30.57+0.35 (n=8)
30.91#0.72 (n=5)
32.02+1.02 (n=8)

2 min
15 min

1.50.1 (n=10)
4.40+0.18* (n=10)
2.20+0.17 (n=10)

155541 (n=10)
2247+55* (n=10)
1846+37* (n=10)

Our results show that 15-min LELI reduces the
area of myocardial infarction in rats 4 h after coronary
artery ligation. This treatment slightly decreased HAO,
which improves oxygenation in ischemic tissues. LELI
abolishes accumulation of MDA and decreases Fe**-
induced chemiluminescence in rat plasma 4 h after
coronary artery ligation. Short-term LELI (2 min) has
no effect on the area of myocardial infarction, activa-
tes in vivo and in vitro LPO, and induces a compensa-
tory increase in SOD activity.
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