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The presence of oxygen at the moment of irradiation is known to play an important role in the development
of the radiation injury [9,16]. Intravital investigations of the oxygen tension in the different systems and organs af-
ter administration of radioprotective substances can be used to carry their pharmacological analysis a stage further.
During recent years, facts have accumulated as a result of the study of the pO, in the tissues of radiosensitive organs
by the method of polarography [3,17]. Meanwhile, the information given in the literature on the influence of radio-
protective substances on the oxygen conceniration in the tissues of the central nervous system is scanty. It amounts
to the results of experiments on only two species of animals (mice, rabbits), it is concerned mainly with the study of
the thiols, and most important of all, it is contradictory [1,2].

The object of the present investigation was to study the effect of the radioprotective amine serotonin and the
sulfur-containing radioprotective agent cystamine on the oxygen tension in the brain tissues of albino rats.

EXPERIMENTAL METHOD AND RESULTS

The skull of the albino rats was trephined under sodium amytal anesthesia and platinum electrodes were im-
planted into the parietal region of the brain to a depth of 5-6 mm at a distance of 5§ mm from the sagittal line. Be-
tween 4 and 6 days after the operation, the effect of serotonin (20 mg/kg) and cystamine (100 mg/kg) on the level
of pO, in the brain tissues was investigated by the polarographic method. As a mutual control, the action of both
preparations was studied in the course of a chronic experiment in turn on the same group of animals. The interval
between administration of the two preparations into the same animal was 48 h. Before administration of the radio-
protective substances the oxygen tension was determined five times in the conirol series, and after administration it
was determined every 6 min for 1 h.

The results of the investigation are given in the table.

Administration of cystamine caused a small, but statistically significant fall in the value of pO, in the cere-
bral hemispheres, whereas serotonin, in similar conditions, significantly raised the concentration of molecular oxygen
in the investigated tissue. The results obtained were in good agreement with the results of investigations carried out
previously by the authors in an acute experiment on mice [6,7], when it was found that sulfur-containing radioprotec-
tive preparations, with the exception of cystamine, did not lower the pO, in the brain tissue, while the indolylalkyl-
amines significantly raised iis value.

The fall in the value of pO, in the cerebral hemispheres after the administration of cystamine was not associa-
ted with its protective properties, it seems, because the active monothiol form of this preparation, 8- mercapto-ethyl-
amine, into which cystamine is converted in the body after administration [8,10], does not lower the pO, [11]. In
contrast to the thiols, the indolylalkylamines, which possess neurotropic properties [11,14], in radioprotective doses
(maximal allowable doses) cause depression of the tissue respiration of the brain, as demonstrated by an increase in
the content of nonutilized oxygen in the tissue [4].

Since depression of the central nervous system involves a corresponding change in metabolism throughout the
organism, while a lowering of the intensity of the metabolic processes lowers the resistance of animals to the action
of radiation [18], there is reason to regard the accumulation of oxygen in the brain tissue as the result of a manifes-
tation of one aspect of the radioprotective properties of serotonin. These arguments are in agreement with informa-
tion in the literature and with experimental data obtained in the authors' laboratory in the course of an investigation
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The negligible influence of the sulfur-containing preparations on the metabolic processes in the brain, one index of

which

is the oxygen consumption of the brain tissue, and also the ability of this group of protective substances, ng-

like the indolyalkylamines, to protect microorganisms and various cultures in vitro [12,13], confirm this suggestion.

10.
11,
12.
13.
14.
15.
16.

18.

LITERATURE CITED

N. L. Bicheikina, in the book: Collection of Abstracts on Radiation Medicine, Vol. 5 [in Russian}, Moscow
(1962), p. 137.

N. L Bicheikina, Radiobiologiya, 6, 898 (1963).

E. Ya. Graevskii and M. M. Konstantinova, Radiobiologiya, 2, 270 (1961).

A. D. Snezhko, in the book: Radiobiology [in Russian], Moscow (1958), p. 1717.

R. B. Strelkov and L. F. Semenov, in the book: Proceedings of a Scientific Conference of the stitute of
Experimental Pathology and Therapy of the Academy of Medical Sciences of the USSR, Sukhumi [in Russian],
Sukhumi (1968}, p. 69.

R. B. Strelkov and L. F. Semenov, Radiobiologiya, 5, 756 (1964).

R. B. Swrelkov and V. I. Reshetnyak-Moiseeva, in the book: Problems in Physiology, Experimental Pathology,
and Radiobiology [in Russian], Sukhumi (1965), p. 376.

A. V. Titov. Med. Radiol., 11, 87 (1960).

P. Alexander, Radiat. Res., 6, 653 (1957).

Z. Bacq, P. Fischer, and M. Pirotte, Arch. Int. Physiol., 60, 535 (1952).

B. Brodie, A. Pletscher, and P. Shore, Science, 122, 968 (1955).

A. Hollaender and C. O. Doudney, in the book: Problems in Radiobiology [in Russian], Moscow (1956), p. 182.
J. D. Gaines et al., Biochem. Pharmacol., 13, 545 (1964).

U. Heckmann, H. Kunkel, and E. Lappe, Naﬁrwissenschaften, 51, 219 (1964).

J. Krawczynski, J. Neurochem,, 8, 50 (1961). o

J. Lazar, in the book: Ionizing Radiation and Cell Metabolism [Russian translation], Moscow (1959), p. 138.
C. van der Meer, D. W. van Bekkum, and J. A. Cohen, in the book: Radiobiology and Radiation Medicine
[Russian wanslation], Moscow (1959), p. 326.

J. B. Storer and L. H. Hempelmann, Am. J. Physiol., 171, 341 (1952).

All abbreviations of periodicals in the above bibliography are letter-by-letter translitera-
tions of the abbreviations as given in the original Russian journal. Some or all of this peri-
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cover English translations appears at the back of the first issue of this year.
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