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One of the manifestations of the change in the functional state of the hypothalamus after exposure
to ionizing radiation is a disturbance of the neurosecretory function, demonstrable by histological and
histochemical methods [1, 3, 5, 8-11, 13]. These investigations were carried out on different species
of animals in different conditions of whole-body and local irradiation. However, during analysis of the
data in the literature, two phases of the change in the neurosecretory function of the hypothalamic nuclei
can be clearly distinguished: an initial phase (the first hours after exposure), characterized by the ac-
cumulation of neurosecretion in the cells of the supraoptic and paraventricular nuclei, and a subsequent
phase (3rd-6th days) in which the content of neurosecretory granules is reduced. According to recent
findings, the neurosecretory granules detectable histochemically are not identical with the neurohormones
oxytocin and vasopressin, produced in the neurons of the nuclei of the anterior hypothalamus, but rather
characterize the substance carrying the hormone [2]. In addition, there is a disagreement regarding the
interpretation of the accumulation of neurosecretory material in the cells; whether this takes place in fact
as a result of stimulation of function or of prevention of the entry of the hormone into the blood.

The object of the present investigation was to studythe hiological activity of extracts of the hypo-
thalamus in the first phase after irradiation.

EXPERIMENTAL METHOD AND RESULTS

Experiments were carried out to determine the biological activity of extracts of the hypothalamus
obtained from animals 3 h after whole-body irradiation with y-rays from Co®’ on a type EGO-2 apparatus
with a total dose of 400 R for rabbits and 600 R for rats. Meanwhile the biological activity of extracts of
the hypothalamus of control animals was determined. The antidiuretic, vasopressor, and oxytocic activity
of the hypothalamic extracts of the rabbit and rat were assessed. The experiments were carried out dur-
ing the spring and summer.

To prepare the extracts the rabbits were killed by air embolism and the rats by decapitation; the
brain was quickly extracted and the region of the diencephalon without the pituitary was removed. In the
experiment on rats, the material thus obtained from 3 animals was cooled and ground in 5 ml of 10% tri-
chloroacetic acid, left to stand in the cold for 30 min, and then centrifuged at 2500 rpm for 15 min at 0°.
The supernatant was alkalified with 5 N K4COjz solution to pH 7.2-7.4. The total volume of extract was
5.0-5.5 ml, and the weight of the sample of brain tissue was 400-600 mg.

The antidiuretic activity was determined from the change in the permeability of the bladder wall of
a frog (Rana temporaria). Sawyer's method [12], in Yu. V. Natochin's modification {7],was used. Ex-
tracts obtained from rabbits of both sexes were investigated. After destruction of the spinal cord, the
frog's bladder was filled with Ringer's solution diluted 1 :10, through the cloaca, carefully separated, and
placed in a vessel with constantly aerated Ringer's solution (20 ml) to which 1 ml of the test extract or
0.2 ml (1 unit) of a commercial preparation of pituitrin P was added. The quantity of water in milligrams
passing through 1 cm? of bladder surface per minute (q) (the shape of the bladder was assumed to be spheri-
cal) or the change in weight of the bladder as a percentage of its initial value during the period of 60 min
for which it stayed in the test solution was investigated.

The numerical results were subjected to statistical analysis by Student's method and are shown
in Table 1.

Moscow (Presented by Academician V. V. Parin). Translated from Byulleten' Eksperimental'noi
Biologii i Meditsiny, Vol. 63, No. 2, pp. 25-28, February, 1967. Original article submitted July 3, 1965.

117



It is clear from Table 1 that 3 h after irradiation an in-
crease inthe antidiuretic activity of the hypothalamic extracts
was present: at this period it corresponded roughly to the
activity of 1 i.u. (0.2 ml) of a standard preparation of pituitrin P,

The vasopressor activity was assessed from the reaction
of the blood pressure recorded in the abdominal aorta of the
rat under ether anesthesia. In these experiments the extract
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TABLE 2. Effect of Chlorpromazine

on Antidiuretic Activity of Extracts

of Hypothalamus (in % of Change of Weight
of Bladder in 60 min)

5-10 mg/kg 15 min before irradiation was determined,
The antidiuretic activity of the extract from the in-
dividual animals in these circumstances corresponded
to the control value.

Experimental No. of As Table 2 shows, injection of chlorpromazine
conditions rats before irradiation led to a statistically significant de-
Control g 13,440 88 cre‘?xse in .production of ‘the an?idiur.etic fa'c§or by com-
Irradiation 10 28 449 31 pa@-son with that four‘ld in the irradiated animals not re-
ceiving chlorpromazine.
Chlorprom-
zine + The initial reaction described above is possibly
irradiation 11 20.5+1.29 nonspecific in character, and may be a manifestation
Chlorprom- of the stress effect of ionizing radiation. As a possible
azine 2 16.0 trigger mechanism for this reaction, the central effect
of adrenalin may be suggested, for this substance is
disseminated at these periods of radiation sickness [4,
6] to the adrenergic structures of the recticular forma-
tion of the brain stem.
LITERATURE CITED
1. N. A, Aladzhalova', In the book: Problems in the Action of Small Doses of lonizing Radiation on

Physiological Function [in Russian], Moscow (1961), p. 13,

2. B. V. Aleshin, In the book: The Neurosecretory Elements and Their Importance in the Animal
Organism [in Russian], Moscow— Leningrad (1964), p. 32.
3. L. A. Andrianova, Byull, Eksp. Biol., No. 1, 33 (1965).
4 V. I. Kulinskii, Abstracts of Proceedings of a Scientific Conference on the Problem of: Early Me-
chanisms of Radiation Injury [in Russian], Khar'kov (1958), p. 58.
5. V.F.Maiorova, Probl. Endokrinol., No. 2, 26 (1963}.
6. A.F.Maslova, Byull.Eksp. Biol., No. 1, 25 (1962).
7. Yu.V, Natochin, Fiziol. Zh. SSSR, No. 5, 525 (1963).
8. Z. Fumagalli, A. Santoro, and G. Pisani, In the book: Effects of lonizing Radiation on the Nervous
System, Vienna (1962), p. 361.
9. W.Haymaker et al., Excerpta Med. Sect. XIV, 13 (1959), p. 98.
10. V. Holecek, J. Petrasek, S. Talanti, and A. Voutilainen, Acta Radiol., Stockholm, 54 (1962), p.220.
11.  Ann, Med.Exp. Fenn., 38 {1960), p. 438.
12. W, H. Sawyer, Endocrinology, 66 (1960), p. 112.
13. H. Tanimura, ExcerptaMed. Sect. XIV, 13, No. 3 (1959), p. 98,

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-
odical literature may well be available in English translation. A complete list of the cover-to-
cover English translations appears at the back of the first issue of this yearn
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