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A fall in the <y-aminobutyric acid (GABA) concentration, discovered in the brain of rats,
mice, rabbits, chickens, and hamsters at different stages of hyperoxia, is an important step
in the mechanism of development of oxygen poisoning during exposure to hyperbaric oxygen [3,
6, 8, 91. GABA performs the function of inhibitory mediator [5]. Lowering of its level in
the brain is regarded as one cause of the development of oxygen convulsions [10]. The writers
showed previously that in hyperoxia qualitative changes take place in the catalytic properties
of mitochondrial monoamine oxidase (MAO) [amine: oxygen-oxidoreductase (deaminating)}, flavin-—
containing, EC 1.4.3.4], as a:.result of which the enzyme becomes capable of deaminating sev-
eral substances that normally are not MAO sustrates, including GABA [2]. Ability to modify
substrate specificity during exposure to various factors and, in particular, to hyperoxia, is
a feature of type A MAQ (whose natural substratesg are serotonin and noradrenalin) [1]. Chlor-
gvline, a selectively acting inhibitor of type A MAO, prevents transformation of the enzyme
under the influence of hyperoxia and has a protective effect on the body, delaying the onset
of oxygen convulsions and increasing the survival rate of the animals [7].

To study the mechanism of the protective action of chlorgyline, its effect on the GABA
level was studied in the brain of animals exposed to hyperoxia.

EXPERIMENTAL METHOD

Experiments were carried out on noninbred adult rats of both sexes weighing 150-180 g.
The effect of oxygen under a pressure of 0.7 MPa. An intact:-animal and an animal receiving
an intraperitoneal injection of clorgyline in a dose of 5 mg/kg 30 min before the session of
hyperoxia, were placed in a pressure chamber simultaneously. The experiments ended in one
series with the onset of convulsions in the intact rat (on average after 30 min, limits of
variations 19-42 min). Animals protected with chlorgyline did not develop convulsions at this
time. In the other series of experiments decompression was carried out after convulsions had
begun in the rat protected with chlorgyline. Intact animals and animals taken 60 min after
injection of clorgyline served as the control., An alcohol (10%) homogenate of the brain was
centrifuged for 10 min at 400g, the residue was discarded, and the supernatant was evaporated
on a rotary evaporator and its GABA content was determined on an AAA-881 automatic amino acid
analyzer (Microtechna, Czechoslovakia) on a small column in 0.2M Na-citrate buffer, pH 4.25.
Chlorgyline (11 and B 9302), obtained from Dr., G. D. Barber (May and Baker, England), was gen-
erously supplied by Professor V. Z. Gorkin.
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TABLE 1. GABA Concentration (in umoles/g
tissue) in Rat Brain during Hyperoxia and
after Injection of Chlorgyline (M * m)

Chlorgy- ‘| Chlorgyline
0.7 MPa, oS oARpe

Chlorgy- < line + 0.7 1 4
Co(ritrol : lorgy C‘_-‘JHVlﬂ MPa, with |without con~
Y- line (2) sions (3) | out con~ | yuisions (5)
vulsions (4)
1,683:+0,146 | 1,162+0,069 | 1,017=0,041 | 1,586+0,056 1,480,020
P <800 | Py_.<0,00 | P, >0,056 | P >0,05
Py_y<0,001 | Py i<0,001

EXPERIMENTAL RESULTS

Intraperitoneal injection of chlorgyline into rats in a dose of 5 mg/kg doubled the day
before the omset of convulsions during hyperoxia; activity of type A MAO (substrate serctonin)
under these circumstances was inhibited by 87% (Table 1).

Injection of chlorgyline into intact animals reduced the GABA concentration in the brain
by 31%, probably due to the effect of chlorgyline on the intensity of inhibition in the CNS.
In the convulsive phase of oxygen poisoning the GABA concentration in the brain fell by 40%,

A fall in the GABA level by 20-607% in the rat brain during hyperoxia also was found by other
workers [3,.4, 6, 9]. Injection of chlorgyline into the animals before they were placed in

the pressure chamber completely prevented any fall in the GABA level induced by hyperoxia.

The GABA concentration under these circumstances did not differ significantly from the control,
either in animals in the preconvulsive state or in animals with established oxygen convulsions.
This indicates that the normalizing effect of chlorgyline on the GABA level is associated with
its direct action on the GABA system and not with any improvement in the animals' general state..

Lowering of the GABA level in the brain in hyperoxia is usually explained by inhibition
of glutamate decarboxylase, an enzyme involved in GABA synthesis. A marked decrease in the
activity of this enzyme during the development of oxygen poisoning, most distinctly observed
- in the convulsive phase, has been demonstrated by many workers [3, 6, 9]. However, the results
of the present investigation suggests that an essential contribution to the fall in the GABA
concentration is due to its deamination by type A MAO, modified under conditions of hyperoxia.
The iphibitor of this form of the enzyme normalizes the GABA concentration in hyperoxia and
has a general protective action, by considerably delaying the time of onset of hyperoxic con-
vulsions.
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