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This paper deals with a study of some tests in rats in
vivo after gamma irradiation in the presence and in the ab-
sence of selenourea. The factors considered were the total
protein content, the protein pattern, and some serum
enzymes, like GOT, GPT and AP. The result shows that
the preadministration of selenourea modifies fovourably the
changes induced by ionizing radiation.

Some chemical considerations have suggested
that selenium-containing compounds should be good
radioprotectors.

Shimazu and Tappel reported that the seleno-
analogues of cystine and methionine were effective
in the radioprotection of proteins and amino acids
in solution!. Earlier investigations in our labora-
tories have shown that selenourea has a radiopro-
tective effect in chemical systems?2, in rats®* and
in bacteria®. In particular in rats, selenourea was
able to reduce the lethality, some clinical symptoms
of radiation injury and the severity of haematologi-
cal syndrome (depression of white cell count and
of neutrophiles in blood).

This paper reports further investigations and
new results on the effect of selenourea in irradiated
rats. The parameters investigated were the total
protein content and the protein pattern of serum

and some changes in the activity of plasma enzymes
like alkaline phosphatase (AP), glutamate oxalace-
tate transaminase (GOT) and glutamate pyruvate
transaminase (GPT).

Groups of eight male Wistar rats of an average
weight of 150 g were exposed to 750 R (about
LD 50) total body gamma irradiation by means of
a 9Co therapy apparatus with a dose rate of 30 R/
min. Selenourea, at a single dose of 1mg/ml of
physiological solution, was injected intraperitoneal-
ly to a group of rats 10 min prior to irradiation.
At fixed time after the irradiation, from the animal,
subjected to cardiopuncture following Nembutal
anaesthesia, were taken blood samples for the bio-
chemical analysis. The serum proteins were sepa-
rated by means of paper electrophoresis technique
and the enzymatic analysis were carried out with the
standard methods described in the literature . The
administration of selenourea in unirradiated rats
does not cause any change in the investigated
parameters.

Table I shows the effect of selenourea on the
radiation-induced changes in protein content and
in protein pattern of rat serum. Data on the effect
of cysteine, a well known radioprotective agent, are
also given for comparison. The mean values are
summarized together with the standard errors for
the means. In the irradiated control rats the total
protein values of the serum were significantly de-
creased and the concentration of albumin decreases
much more than that of globulins. These modifica-
tions are in agreement with other published works 7.
The modifications induced by the presence of

Table 1. Effect of selenourea and cysteine on the protein content and protein pattern of serum of rat irradiated with 750 R.

After Irradiation

Before 8 hours 16 hours 24 hours
Irradia- Control  Seleno-  Cysteine Control  Seleno-  Cysteine Control  Seleno-  Cysteine
tion urea urea urea
Total
proteins 75105 48%0.6 76%+02 69105 40+0.6 73102 72403 35101 65%03 6.5%05
Albumin  39.6+£1.0 28.9%0.5 36.0+£0.5 37.6+1.0 30.0+0.3 37.0£0.2 365%X0.5 29.1%X0.6 36.2+0.4 36.7%£0.7
Globulin
a, 5.0%+0.5 98+0.2 9.0%+02 91+03 121+0.3 88*02 7.6%+03 11.5+02 95+04 89106
as 142407 19.6+0.5 121+0.3 12.8£0.3 15.8+04 13.110.3 14.0+0.2 154103 13.220.5 14.1+0.5
I 23.0+1.0 303101 24.9%0.6 234104 325+06 222405 23.9+0.3 32.6+05 23.110.2 23.0+0.6
¥ 18.0%+0.2 11.2%0.2 17.8+03 17.1+0.3 11.6%*05 188+0.1 188+0.5 11.3%+0.2 18.0%0.2 17.2%0.2
Ratio
albumin/
globulin 0.396 0.289 0.360 0.376 0.300 0.370 0.365 0.291 0.362 0.367
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Table 1I. Effect of selenourea on changes of some serum enzymes of rats irradiated with 750 R. The GOT and GPT acti-
vities are expressed in U/ml, the AP activity in King-Armstrong units. Normal values are given within brackets.

After Irradiation

Before irradiation 6 hours 12 hours 24 hours
Control Selenourea Control Selenourea Control Selenourea
GOT 7014 128+4 90+4 129+3 86+4 98+4 88+5
(60—90)
GPT 20+2 2713 20%2 20+2 19+2 22+2 20+2
(8—25)
AP 70+2 94+3 6112 94+2 6512 95+2 61+2
(60—90)

selenourea and cysteine are similar and in both
cases the treatment decreases drastically the effect
of irradiation. In particular the total proteins and
the different fractions are within normal values.
Table Il shows the effect of selenourea on some
plasma enzymes, (GOT, GPT and AP) after ir-
radiation. A strong increase of the GOT activity
was observed in the animals, particularly between
6 and 12 hours after the irradiation (about 45%),
in good agreement with other published data® '°.
The GPT and the AP activities do not show signi-
ficant change; both increase by a small factor and
are, therefore, of scarce diagnostic value. The re-
sults demonstrate that the administration of seleno-
urea before the irradiation produces a smaller in-
crease in the GOT activity which remains practical-
ly within normal values.

Previous observations®# have shown that
selenourea provides a significant amount of pro-
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tection in rats following gamma rays exposure and
in particular this chemical prevents lethality and
depression of white cell count. The present new
results show that other radiation induced changes
of biological and physiological significance are
favourably modified by pretreatment with seleno-
urea.

As to the mechanism of radioprotection, we can
only say that a physiological action by selenourea
is rather unlikely since the postirradiation ad-
ministration of the compound is uneffective. A
tentative explanation could be given by the rapid
incorporation of selenourea in the radiosensitive
tissues of the organism!! and its ability in scav-
enging free radicals, as it was shown by pulse radio-
lysis study '2. Although selenourea is not exempt
of some toxicity 13, these data seem to be of inter-
est both in radiobiology and in clinical radio-
therapy.
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