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Overactivation of lipid peroxidation (LPO) is important, and sometimes decisively impor-
tant, in the development of many diseases [3, 6, 15]. The possibility cannot be ruled out
that a key role in the pathogenesis of the postresuscitation syndrome may also belong to ac-—
tivation of LPO, induced by hypoxia, ischemia, and subsequent resuscitation with reoxygena-
tion.

Accordingly, in the investigation described below, the state of LPO was studied in dif-
ferent organs and tissues of rats resuscitated after mechanical asphyxia, and the possibility
of using ionol, an inhibitor of free-radical lipid oxidation under these circumstances to pre-
vent overactivation of LPO.

EXPERIMENTAL METHOD

Experiments were carried out on 210 male rats weighing 180-200 g, anesthetized with
ether. The animals were divided into four groups: 1) control, 2) asphyxia, 3) ionol + con-
trol, 4) ionol + asphyxia. From 10 to 12 animals were used in each group. Mechanical asphyx-
ia was produced by compressing the intubation tube for 8 min. Resuscitation was carried out
by closed cardiac massage and artificial ventilation of the lungs. Ionol was injected intra-
peritoneally in a dose of 30 mg/kg 1 h before the experiment, because the maximal concentra-
tion of ionol in the blood and internal organs is observed 1 h after its injection [5]. Lipids
were extracted from the brain, heart, liver, lungs, and skeletal muscle by the method in [12].
Accumulation of primary molecular products of LPO (lipid hydroperoxides) was estimated by the
characteristic absorption for diene conjugates at 232 nm [9]. End products of LPO (Schiff
bases) were determined by measuring fluorescence of the lipids in chloroform [10] on a "Bian-
130" fluorometer, which was calibrated before each series of measurements with 1% quinine sul-
fate solution in 0.1 N H,S0,. Concentrations of ATP, ADP, and AMP were determined with the
Fast Combination Kit (from Boehringer Mannheim, West Germany), creatine phosphate by the meth-
od in [1], and free fatty acids (FFA) by the method in [11].

EXPERIMENTAL RESULTS

By the end of the 8th minute of mechanical asphyxia the level of lipid hydroperoxides and
Schiff bases was found to be significantly raised in all the organs and tissues studied, es-
pecially in such vitally important organs as the brain, heart, and liver (Table 1), due evi-
dently to blocking of the mitochondrial respiratory chain and an excess of catecholamines [8].
These two phenomena are known to give rise to ATP deficiency, inhibition of the Krebs cycle,
of glycolysis, and of ATP-dependent cationic pumps, and FFA accumulation [7]. Asphyxia for 8
min was shown to lead, first, to a decrease in ATP production by mitochondria of heart and
brain by more than 807% and, second, to intensified ATP breakdown, accompanied by an increase
in ADP and AMP concentrations (Table 2). A reflection of changes in the level of these metab-
olites was lowering of the energy potential of the adenine~nucleotide system of the brain from
0.82 + 0.02 to 0.44 %= 0.01 and of the heart from 0.86 £ 0.02 to 0.56 *+ 0.01. The FFA level
rose in all organs, more especially in the lungs (by 164%) and liver (by 80%), and less so in
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the brain and heart (by 15%). Excess of FFA is known to have a pathogenic action. They un-
couple oxidation from phosphorylation, block energy transport at the mitochondrial level, and
have a detergent action on the cell membrane [14]. All these changes, in turn, give rise to

a series of changes in the lipid bilayer of the cell membranes: activation of lipases and
phospholipases and intensification of LPO against the background of reduced activity of anti-
radical and antiperoxide defensive enzymes and lowered antioxidative activity of membrane lip-
ids [4].

With the beginning of resuscitation measures, and under conditions of increased tissue
oxygenation, the concentrations of lipid hydroperoxides and Schiff bases rose considerably,
in agreement with modern views on the so-called oxygen paradox. The essence of this phenome-
non is that reoxygenation, if following hypoxia and ischemia, stimulates LPO and is accompan-
ied by accumulation of large quantities of LPO products, capable of destroying biomembranes
{13]. The greatest increase in hydroperoxides and Schiff bases is found in vitally important
organs such as the brain, heart, and liver, in which the volume blood flow is doubled or tre-
bled after the beginning of resuscitation measures and the partial pressure of oxygen is con-
siderably increased.

Later the content of lipid hydroperoxides and Schiff bases rose steadily in the organs
and tissues studied for 24 h, and after 90 min its values were 2-3 times higher than in the
control. During the next 2 days the level of primary and secondary LPO products fell a little,
but after 1 week it rose again, returning to the control level after 3 months.

After mechanical asphyxia for 8 min LPO activation continued for quite a long time, and
could play an essential, or possibly key role in the formation of manifestations of the post-
resuscitation syndrome such as encephalopathy and cardiac and hepatic failure.

Preliminary administration of the synthetic antioxidant ionol significantly reduced LPO
activation in all organs and tissues studied from rats exposed to mechanical asphyxia, and im=-
proved the energy supply to the brain and heart. The mortality among animals receiving ionol
before asphyxia was reduced by almost two-thirds.

LPO activation is thus a decisive factor in the pathogenesis of the postresuscitation
syndrome. However, this can be prevented to some degree by preliminary administration of the
synthetic antioxidant ionol, which is an effective trap for peroxide radicals {2].
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