BIOCHEMISTRY AND BIOPHYSICS

ROLE OF THE HYPOTHALAMUS IN DISTURBANCES
OF PROTEIN METABOLISM AFTER BURNS
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In animals in which the hypothalamic nuclei have been destroyed, burn injuries do not lead to the ac-
cumulation of amino nitrogen in the muscle tissue or to increased autolysis of muscle proteins, as are
usually observed in intact animals after burns.

* * *

The problem of the role of the neurc-endocrine system in the development of the burn syndrome is
one of the most interesting and promising in the pathogenesis of this condition. Luccioni and co-workers
[9] regard the burn syndrome as a neuro-hormonal reaction to severe specific trauma. One of the main
links in the mechanism of neuro-endocrine changes, in their opinion, is the hypothalamus. The work of
several investigators [1, 4-8, 12] has demonstrated the importance of various zones and nuclear groups of
the hypothalamus in the regulation of water-salt, lipid, carbohydrate, and protein metabolism,

In previous investigations we showed that if a rabbit in which the supraoptic nuclei of the hypothala-
mus have been destroyed is burned, the intensity of protein synthesis in the muscles and wall of the small
intestine of the animal is unchanged, whereas usually burns inhibit uptake of methionine-S$*° into proteins
by several organs. On this basis we assumed that the hypothalamus, with its role in regulation of protein
metabolism, also participates in the development of disturbances of protein metabolism after burns.
Changes in protein metabolism in the burn syndrome are characterized not only by a disturbance of protein
synthesis in various tissues [2], but also by intensification of protein breakdown both in the burned area
and in intact tissues. Under these circumstances the activity of cathepsins is increased in the liver, kid-
neys, and skeletal muscles, and the intensity of autolysis rises [3]. Having determined on the basis of our
own and published data that the state of function of the supraoptic zone of the hypothalamus is connected
with the processes of protein synthesis, our next task was to examine the importance of this region cf the
hypothalamus in activation of protein breakdown processes in burned animals.

Accordingly, we investigated the effect of burns on the intensity of protein catabolism in the liver,
muscles, kidneys, and intestine of animals in which the supraoptic nuclei of the hypothalamus has been de-
stroyed. The indices used as criteria of catabolic processes were the content of free amino acids in the
tissues and the intensity of autolysis.

EXPERIMENTAL METHOD

Experiments were carried out on male rabbits weighing 2-3 kg, The animals were divided into four
groups: group 1—control intact rabbits; group 2—rabbits with destroyed supraoptic hypothalamic nuclei,
group 3—burned rabbits, and group 4—rabbits burned 10 days after destruction of the supraoptic nuclei.

To destroy the supraoptic nuclei, monopolar electrodes were inserted stereotaxically in accordance
with the following coordinates: plane A-2, 2 mm laterally, depth of insertion 16 mm (using the stereotaxic
atlas of Sawyer and co-workers [11]). Destruction was carried out with a direct current (anode) of 1 mA
acting for 30 sec. Completeness of desfruction of the nuclei was verified morphologically.

In this paper we describe results obtained in animals with completely destroyed supraoptic nuclei of
the hypothalamus on both sides. The animals were burned 10-12 days after coagulation of the nuclei by
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We concluded from the results described in this paper and those obtained in previous investigations
that the response of the organism to burns exhibits organ specificity. We could find no common response
of all organs to burns, to blocking of the reticular formation with chlorpromazine, and to blocking afferent
impulses from the burned area [3].

The results thus suggest that the supraoptic nuclei of the hypothalamus are concerned in activation of
catabolism of muscle proteins after burns. The regulatory role of the hypothalamus in processes of pro-
tein breakdown in intact animals could not be demonstrated, for in healthy rabbits coagulation of the supra-
optic nuclei led neither to changes in the intensity of autolysis nor to appreciable changes in amino acid
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content, After severe burn injury, changes in functional activity of the supraoptic nuclei possibly occur,
and in this case they take part in the activation of catabolic processes.
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