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In rabbits simultaneously receiving an atherogenic diet and diosponin the functional activity
of the hypothalamic-pituitary neurosecretory system is weakened, and this is accompanied

by a decrease in the level of hypercholesteremia and in the severity of the vascular lesions
by comparison with animals receiving exogenous cholesterol without diosponin, Restora-

tion of the normal neuro-hormonal relations evidently inhibits the manifestation of athero-

sclerosis,

Recently diosponin has been used successfully for the treatment of organic atherosclerosis [8, 15].
It has a marked hypolipidemic action, it increases diuresis, lowers the arterial pressure, slows the heart,
and restores normal sleep [8, 12, 15, 17, 19]; i.e., it acts on the autonomic functions whose regulation is
closely linked with the hypothalamus and, in particular, with the structures of the magnocellular nuclei
forming part of the hypothalamic-pituitary neurosecretory system (HPNS) [4, 8, 18, 23, 27, 28]. A connec-
tion between the character of the morphological and functional state of the HPNS and the severity of ex-
perimental atherosclerosis has been demonstrated previously [9-11]. ’

In this connection it was decided to investigate the functional morphology of the HPNS during the
treatment of experimental atherosclerosis with diosponin.

EXPERIMENTAL METHOD

Twenty male rabbits weighing 3 kg were used. Cholesterol was given to the animals of group 1 by
Anichkov's method [3]. In group 2 the administration of exogenous cholesterol was combined with simul-
taneous administration of diosponin (10 mg/kg by mouth in aqueous solution). The animals of group 3
received diosponin alone in the same dose as in group 2. Group 4 consisted of intact rabbits. Observations
continued for 30 days.

The neurosecretory nuclei of the hypothalamus (supraoptic — SO, paraventricular — PV) and the
neurohypophysis were investigated in serial brain sections stained by Gomori's method in Maiorova's
modification [14] and by Nissl's method. The functional state of the HPNS was evaluated by Polenov's
scheme, based on determination of the quantity of Gomori-positive material in the neurosecretory cells,
the hypothalamic~pituitary tract, and the neurohypophysis. The percentage of "pale" cells actively produc-
ing and secreting neurosecretion, and of "dark" cells, in a state of rest or beginning to synthesize secretion
[16], was determined in the SO nuclei. The nuclei of the neurosecretory cells were measured [25]. The
weight of the thyroid and adrenal glands of the animals was determined and the character of their struc-
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Fig, 1. Structure of neurosecretory cells of the supraoptic (80) nucleus of
the rabbit hypothalamus under normal conditions and after various treat-
ments: A} cells of SO nucleus, normal; B} cells of SO nucleus on 30th day
after administration of exogenous cholesterol; C) cells of SO nucleus on
30th day after combined administration of cholesterol and diosponin:
accumulation of granules of neurosecretion in perikarya and processes;

D) cells of SO nucleus on 30th day after administration of diosponin: accu-
mulation of neurosecretory granules in cells and processes, Gomori—
Maiorova method, 400X,

tural changes studied by the methods of Mallory and Goldman. Fatty infiltration and changes in the muco-
polysaccharides in the ground substance were studied in the walls of the aorta and the blood vessels of the
organs by the methods of Goldman and Steedman. The severity of atherosclerosis of the aorta was esti-
mated [1] and the blood cholesterol level determined [22].

EXPERIMENTAL RESULTS

On the 30th day after administration of exogenous cholesterol,the neurosecretory cells in the PV and
SO nuclei as well as in the intact rabbits still retained their oval shape and the perinuclear arrangement
of the small granules of neurosecretion in the cytoplasm (Fig. 1A, B), However, the percentage of "pale"
cells in these nuclei was a little higher than normally (Fig, 2). The volume of the nuclei of the neurosecre-
tory cells was reduced from 46.,5=1.7 i in the intact rabbits to 31.3%0.3 p3 (P< 0,05), No neurosecretion
was present in the hypothalamic-pituitary tract or in the neurohypophysis. On the whole, therefore, the
function of the HPNS could be described as increased [2, 5, 13, 18], The weight of the adrenal and thyroid
glands in the animals of this group was almost indistinguishable from normal, but the thyroid glands con-
tained large follicles, filled with dense colloid, more often than normally. The blcod cholesterol level was
raised and the severity of the atherosclerotic lesions in the aorta was assessed as 21.3% . Microscopically,
established atherosclerotic plaques were found in the aorta and in some cases lipidosis of the small intra-
mural arteries was present.

After the combined administration of cholesterol and diosponin to the rabbits,the neurosecretory
cells of both PV and SO nuclei were enlarged and their perikarya were completely filled with tiny granules
of Gomori-positive material, which penetrated also into the processes arising from the cells {Fig, 1C),
The number of "pale" cells was 27% below normal, and 32% below that found in the previous group (Fig. 2).
The volume of the nuclei in the neurosecretory cells was reduced to 24,8+ 0.6 p° (P < 0.05), The hypo-
thalamic-pituitary tract was filled with tiny granules of neurosecretion and, in addition, large Herring's
bodies were found in the neurohypophysis.



According to some investigators, increased accumula-
mg % normal cholesterol. g?gslsg;%"“ tion of neurosecretion in the main components of the HPNS
500 100 in conjunction with a decrease in size of the nuclei of the
neurosecretory cells is a morphological criterion of reduced
functional activity of that system [2, 5, 16]. The thyroid
glands were indistinguishable from normal both structurally
and in weight, whereas considerable accumulation of lipids
occurred in the adrenals in the cells of the zona fasciculata.
The blood cholesterol concentration was halved and the
., severity of the atherosclerotic lesions in the aorta was
[—/go assessed at 1.3 times less than in animals receiving cho-

: lesterol alone (Fig. 2). The histological picture of the aorta
was dominated by lipidosis, and established atherosclerotic
plagues were found only in isclated cases.
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Administration of diosponin was accompanied by con-
siderable accumulation of Gomori-postive neurosecretory

Fig. 2, Parameters of cholesterol metab- material in the hypothalamic-pituitary tract and neurohypoph-~
olism and state of the endocrine system ysis, and in the cells of the SO nuclei it filled the peri-

in the rabbits: 1) ratio of "pale" to "dark" karyon and penetrated into the processes arising from the
cells in the SO nucleus of the hypothalamus cells (Fig. 1D). The pumber of "pale" cells in the SO nuclei
(in %); 2) weight of thyroid glands (in mg); was reduced, while the number of "dark" cells was increased
3) weight of adrenals (in mg); 4) blood by 31% over normal. The volume of the nuclei of the neuro-
cholesterol (in mg %); 5) severity of secretory cells was smaller than in the preceding groups,
atherosclerotic lesions in aorta (in %). namely 22,1+0,6 ps (P< 0.05). The thyroid and adrenal

glands in this group were indistinguishable both in weight
and structurally from those of the intact animals. The blood
cholesterol also remained within normal limits.

Administration of cholesterol to rabbits for 30 days thus led to an increase in the functional activity
of the HPNS. Under these conditions an increased supply of biologically active substances, in particular
vasopressin [2,7, 24, 26], into the general circulation could bave occurred, with a resulting disturbance of
neuro-hormonal relations {20, 21], and conditions favoring the development of hypercholesteremia and
atherosclerosis of the blood vessels were created. Administration of diosponin, however, weakened the
functional activity of the HPNS and this evidently contributed to the antiatherosclerotic effect of the
preparation.
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