CHROMOSOMAL ABERRATIONS IN CELLS OF MONKEYS SURVIVING ACUTE
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In the study of the frequency and type of chromosomal aberrations in bone
marrow cells and peripheral blood lymphocytes of irradiated monkeys treated
5-10 min before irradiation with the protective compounds 5-methoxytrypta-
mine and 2-aminoethanethiol, etc., showed that 9-10 years after y-ray irra-
diation in doses of 600-650 R the percentage of aberrant chromosomes was
significantly higher than the spontaneous level and was at the level of
chromosomal changes observed in monkeys irradiated without the use of radio-
protectors. In the late period after irradiation, the main type of aberra-
tion observed in all monkeys, including those receiving the radioprotectors,
was symmetrical chromosomal exchanges.

KEY WORDS: <rradiation; radioprotectors; bone marrvow; chromosomal aberra-
tions.

The phenomenon of prolonged persistence of a raised percentage of chromosomal
aberrations in the somatic cells of irradiated animals has now been firmly estab-
lished [6, 7, 11-13]. The problem of late cytogenetic changes in organisms irradiated
following administration of chemical protectors has been insufficiently studied.
Meanwhile the high percentage of exchange aberrations persisting for a long time in
somatic cells after irradiation points to the need for a search for preparations that
will protect chromosomes against the action of lonizing radiation.

The object of this investigation was to study the genetic apparatus of bone mar-
row cells and peripheral blood lymphocytes of monkeys surviving a single acute irradi-
ation following chemical protection.

EXPERIMENTAL METHOD

Experiments were carried out on 12 rhesus monkeys aged 12-15 years. Five healthy
monkeys of this group acted as the control and received no treatment. The remaining
seven monkeys aged 3-5 years were exposed to whole-body irradiation in a cobalt y-ray
source in doses of 600-650 R; four monkeys of this group received radioprotectors by
subcutaneous injection in aqueous solutions in a volume of 0.2-0.3 ml 5-10 min before
irradiation in the following combinations:

1) Monkey No. 3149 received tryptamine in a dose of 160 mg/kg body weight com-
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bined with acetylcholine, 190 mg/kg; 2) monkey No. 3150 received serotonin in a dose
of 40 mg/kg; 3) monkey No. 3276 received 5-methoxytryptamine, 25 mg/kg; 4) monkey
No. 6172 received 5-methoxytryptamine, 20 mg/kg, together with 2-aminoethanethiol,
130 mg/kg.

All the animals were investigated 9 and 10 years after irradiation. The late
mutagenic effect was assessed from the frequency and types of aberrant chromosomes in
the bone marrow cells and peripheral blood lymphocytes. The bone marrow was treated
by a method published previously [6, 8]. The culture of lymphocytes was obtained by
the usual method [14].

EXPERIMENTAL RESULTS

The numerical indices of the chromosomes in the somatic cells of the irradiated
monkeys (with or without chemical protection) did not differ significantly from those
in the control (2n = 42). The percentage of euploid cells in the bone marrow of the
irradiated monkeys was 90-94.77, compared with 93.25 in the control, and in the per-
ipheral blood lymphocytes of the irradiated monkeys it was 89-94.5, compared with
95.77 in the control animals. Aneuploid sets of chromosomes in the cells of the irra-
diated monkeys, as in the unirradiated controls, were hypodiploid sets. The percent-
age of polyploid cells in the bone marrow of the irradiated monkeys receiving chemical
protection was slightly but not significantly higher than in the group of animals not
receiving chemical protection (t = 0.6). The numerical indices of the chromosomes in
the late stages after irradiation in animals receiving radioprotectors thus agreed
with the results of the irradiated and unirradiated controls.

Information on the number and types of chromosomal aberrations in the control and
irradiated monkeys is given in Table 1.

As Table 1 shows, the level of chromosomal aberrations in the somatic cells of
monkeys surviving irradiation with and without chemical protection was higher by an
equal degree than the spontaneous changes in the chromosomes (t = 4.0-4.2). The num-
ber of chromosomal aberrations in the irradiated monkeys remained at the same high
level with all types of chemical protection (Table 1). Differences in the frequency
of chromosomal aberrations in the bone marrow cells and blood lymphocytes of the ir-
radiated monkeys were not statistically significant (t = 1.2), except in one monkey
(No. 6172). The main type of chromosomal aberrations following irradiation alone in
that particular experiment, just as previously {6], and also in the monkeys receiving
the chemical protectors, was symmetrical chromosomal exchanges. Acentric aberrations
in irradiated monkeys, whether with or without protection, did not differ signifi-
cantly from the control (t = 1.6). The frequency of pericentric inversions in the
blood lymphocytes of monkeys receiving the radioprotectors, given an equal percentage
of chromosomal aberrations, was a little lower than the frequency of symmetrical
chromosomal translocations, but the differences again were not significant (t = 1.9).
Attention is drawn to the fact that new clones of cells, with aberrant chromosomes as
their markers, arise in the tissues of monkeys receiving radioprotectors, as well as
after pure irradiation [6, 7]. The percentage of these similar changes did not exceed
7.5 in 100 cells studied.

The results can be summed up by saying that radioprotectors, while weakening the
direct effects of irradiation [2-5, 9, 10], have no appreciable effect on the late
consequences of irradiation and, in particular, they do not lead to any significant
decrease in the level of structural mutations in chromosomes in the somatic cells of
irradiated monkeys. Late radiation pathology is known to be based on nonlethal in-
juries to the genetic apparatus of the cell [1], and this evidently led to equaliza-
tion of the late effect in monkeys surviving acute irradiation with or without pro-
tection by chemical compounds.
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