This morphological picture indicates the development of intraosseous homeostasis and
preservation of viability in cells of the vessel walls during restoration of the circulation
in the damaged bone under favorable conditioms. Restoration of the circulation of tissue flu-
id, it must be assumed, was facilitated by making an incision through the whole thickness of
the cortical lamina in the middle of the diaphysis, for without it no such restoration of the
staining properties of the vessel wall cells took place. Preservation of viability of the vas-
cular cells was manifested as recovery not only of the staining properties, but also of their
biological properties — their ability to proliferate. Recovery of these properties is probably
attributable to the pericytes of the vessels forming the microcirculatory network of the vas-
cular canals. As Rusakov [1] pointed out, the long-term viability of the vascular network in
bone organs is formed in the process of phylogeny, in the struggle for existence and survival
of the organism. Thus we were able to identify the beginning of accumulation of fibroblast-
like cells near the cortical lamina, which was postulated by Fridenshtein et al. [2]. The
model which we used enabled the beginning of mechanocyte development to be clearly traced.
This was facilitated by nermalization of the intraosseous circulation in the form of the ap-
pearance of tissue cysts in the medullary canal. We regard them as analogs of lymphatic micro-
circulatory vessels in other tissues.
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During food deprivation polymorphic ultrastructural changes arise in neurons in the later-
al hypothalamic region (LHR) of the rat brain, and the dynamics of these changes depends on the
stage of the experiment [1, 2].. - In various pathological states not only destructive changes,
but also processes of a reparative character are observed [4, 5, 7].

Reparative changes in neurons of different parts of LHR were studied in rats during food
deprivation.

EXPERIMENTAL METHOD

Experiments were carried out on male Wistar albino rats weighing initially 190-200 g.
Ten animals, receiving water and food ad 1ib. served as the control group. The experimental
group consisted of 20 rats, which were killed 1, 3, 5, and 7 days after the beginning of starv-
ation (5 animals at each time). The animals were anesthetized with ether and the brain perfused
through the aorta with a solution of 2.5% glutaraldehyde and 2% paraformaldehyde in phosphate
buffer, pH 7.2-7.4. The anterior, middle, and posterior parts of LHR were excised and the
material was treated with a 2% buffered solution of osmic acid. Pieces of brain were dehydra-
ted and embedded in a mixture of Araldite and Epon-812. The sections were examined and photo-
graphed with the HU-600 electron microscope (Hitachi, Japan).
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Fig. 1- Fig., 2

Fig. 1. Deep invaginations of nuclear membrane in large neuron of anterior part of LHR
of rat brain 3 days after beginning of food deprivation (9000 x).

Fig. 2. Formation of assemblages of cells with the appearance of "péired" neurons in
anterior part of LHR of rat brain on 3rd day of starvation (4000 x).

EXPERIMENTAL RESULTS

Signs of reparative processes, in the form of ectopia of the nucleolus and nucleus, and
an increase in the number of invaginations of the nuclear membrane to 6-7 compared with 2-3
in intact animals, with the folds also becoming deeper (Fig. 1), were observed in LHR neurons
of the rat brain 3 days after the beginning of food deprivation. Proliferation of the vesicu-
lar component of the endoplasmic reticulum, hyperplasia of the mitochondria and lysosomes,
and hypertropy of individual mitochondria were observed in the cytoplasm. It must be empha-
sized that reparative structural changes were clearly defined in certain neurons of LHR, es~-
pecially those of a large size, and they were observed more frequently in its posterior part.

During this period of food deprivation glial cells, together with medium-sized and small
neurons, formed assemblages around large nerve cells in the anterior and posterior part of LHR.
The number of cells involved in these assemblages varied from three to five, but in some cases
they were larger. Often two neighboring neurons or a nerve cell and a glial cell were in close
apposition in these assemblages. At sites where cells were in contact, local destruction of
the cytoplasmic membranes was observed with the cytoplasm of one cell communicating with the
cytoplasm of the other., Under these circumstances activation of the nucleus and signs of in-
tracellular hyperplasia of the cytoplasmic organnelles were clearly visible in the large neur-
ons (Fig. 2).

The number of "paired" neurons in LHR (especially in its posterior part) was increased
5 days after the beginning of food deprivation of the animals, but on the whole, destructive
intracellular changes predominated over regenerative. After 7 days of food deprivation dys-—
trophic changes in the neurons became massive in character, and single nerve cells died. At
the same time, cells without visible ultrastructural changes could be identified, as well as
neurons (most frequently in the middle part of LHR) with manifestations of reparative changes,
expressed as hypertrophy of the nucleolus, reduction and redistribution of the nuclear chrom-
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Fig. 3. Reparative changes in large neurons of LHR in rats after 7 days of food de-
privation. a) Hypertrophy of nucleolus, redistribution of nuclear chromatin, hyper-
trophy and hyperplasia of individual cytoplasmic organelles in neuron in middle part
of LHR; b) sharp increase in nucleo-cytoplasmic ratios in a neuron in posterior part
of LHR (9000 x).

atin, an increase in the number of cytoplasmic organelles, hypertrophy of individual mitochon-
dria, and hyperplasia of:the components of the Golgi complex (Fig. 3a). In some cells invagin-
ations of the nuclear membrane were so deep that they gave the impression that the cells were
binuclear (Fig. 3b).

During food deprivation, besides dystrophic changes in the neurons, intracellular regen-
erative changes also are observed, and are evidently aimed at abolishing the patholegical chan-
ges arising during food deprivation; these observations confirm the view that parallel devel-
opment of destructive changes in cells and the repair processes which abolish these changes
takes place.

It must be pointed out that the intensity of repair processes differed at different stag-
es of starvation in neurons of the anterior, middle, and posterior parts of LHR. In the early
stages of the experiment (until 3 days) signs of reparative structural changes were most mark-
ed in cells of the posterior part of LHR, but in the late stages (after 7 days) they were most
marked in neurons in the middle part; this fact demonstrates the heterogeneity of reparative
structural changes in neurons of different parts of LHR in response to low blood nutrient lev-
els in the experimental animals.

The appearance of "paired" neurons in the anterior and, in particular, in the posterior
part of LHR 3 days after the beginning of food deprivation, and the number of which increased
as food deprivation continued, is of definite interest. This union of neurons is evidently a
unique mechanism of compensatory change ‘in response to the deficiency of nutrients, required
to maintain the activity of the damaged cells. The absence of a cytolemma at the point of con-
tact between two cells presupposes a more active exchange of biological substances between the
two neurons. Similar unions of nerve cells have been observed in hypoxia and alcoholic intoxi-
cation, and they constitute a visible manifestation of. a method of maintaining function of
damaged neurons [3, 6].
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In the course of starvation, despite the presence of signs of reparative changes in neur-
onal ultrastructure in LHR (especially in its posterior part) the intensity of the dystrophic
processes increases, leading to death of some of the cells, which reflects collapse of compen-
satory mechanism.
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