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INFLUENCE OF CHRONIC RESTRAINT STRESS ON THE
MORPHOLOGICAL HETEROGENEITY OF HYPOTHALAMIC NEURONS
OF WISTAR RATS
Maiorov A. F., Romanova K. B., Hancheva O. V.

Zaporizhzhia State Medical University
Zaporizhzhia, Ukraine
durablesausage@gmail.com

Introduction: There is no doubt that the paraventricular nucleus of the
hypothalamus is the main stress-implementing link which leads to activation of
neuro-immune-endocrine mechanisms of adaptation to changed conditions of the
organism. It should be noted that the paraventricular nucleus (PVN) is very
heterogeneous in its structure and functions, so that is logical to assume that the
reaction of the paraventricular nucleus to increased demand for its neurons during
stress will occur due to certain groups of neurons and not due to the hypothalamic
nucleus at all. Therefore, in our opinion, studying the morphological features of
paraventricular nucleus neurons in the experiment, limiting only the average size of
nuclei or neurons without the measuring of the content of certain neuropeptides will
not accurately characterize changes in neuronal population under stress.

The aim of the study was to characterize the morphological heterogeneity of
neuronal populations in the paraventricular nucleus of the hypothalamus of
experimental rats under the influence of chronic stress lasting 6, 15 and 21 weeks.

Materials and methods: To study the morphological heterogeneity of neurons
of the paraventricular nucleus of the hypothalamus of rats by the area of their nuclei
during restraint stress was simulated pathological process with parallel instrumental
and morphodensitometric studies, followed by statistical processing of the data.

The experiment used 40 normotensive male Wistar rats, aged 9-10 months,
which were divided into 4 experimental groups of 10 animals each randomly. One
group is a control and it consisted of intact male Wistar rats. The last 3 experimental
groups consisted of male Wistar rats, which were modeled by restraint stress and
removed from the experiment at 6, 15 and 21 weeks from the beginning of the
experiment.

Restraint stress simulation was performed by limiting the cell space by 40 %
while the number of animals remained unchanged for 6, 15 and 21 weeks,
respectively.

The presence of stably elevated blood pressure is a characteristic feature of
restrict stress, so to confirm the presence of hypertension in response to chronic stress
in experimental animals was perfomed the non-invasive measuring of blood pressure
at the 1Ist, 6th, 15th and 21st week of the experiment.

For morphodensitometric studies animals were decapitated under thiopental
anesthesia. Images of PVN neurons were recorded as a computer file with followed
processing by open access programme Image].

All obtained experimental data were processed by the package of applied and
statistical programme STATISTIKA.
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Results: The number of neurons with small, medium and large nuclei in the
control was 25 %, 50 % and 25 % respectively. In the group with 6-week stress was
66 %, 29 % and 4.9 %; with 15 weeks — 20 %, 59% and 21% and with 21-week
stress — 41%, 44% and 15%. In addition, the applied method of comparing the
observed and expected frequencies (Chi-square) allowed to determine the probability
of differences between 6-week and 21-week stress on the above indicators, compared
to control animals.

An additional analysis of the content of nucleic acids in the nuclei of neurons
of these populations in the paraventricular nucleus of rats exposed to chronic stress
showed significantly lower values in all groups of neurons compared to controls.

Conclusions: Regardless the duration of the pathological process, restraint
stress in comparison with the control leads to changes in the populations of neurons
of the paraventricular nucleus of the hypothalamus by indicators of the area of their
nuclei in experimental rats. At the same time, the nature of these changes has a clear
dependence on the duration of stress and is logically correlated with the classic stages
of stress.

The content of nucleic acids in nuclei of different sizes in populations of
neurons of the paraventricular nucleus of experimental animals is significantly less
than the corresponding indicators of the same size nuclei in control animals. At the
same time, the nature of the distribution of the nucleic acids content in the nuclei of
different sizes in the paraventricular nucleus neurons obtains individual
characteristics owing to the stress duration.

Key word: Paraventricular nucleus, Wistar, restraint stress, adaptation, nucleic
acids.
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