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Determination of the precise pathogenetic nature of urolithiasis is an urgent problem
in urology. Despite many investigations in this direction, all that has so far been finally
explained is that urolithiasis is a result of disturbance of metabolism and, in particular,
of mineral metabolism.

We know that one of the central stages in the regulation of water and salt metabolism
is the hypothalamic—hypophyseal neurosecretory system (HHNS). Consequently, this system must
participate in the pathogenesis of urolithiasis, and its study must be of thecretical and
practical importance for the prevention and treatment of this type of patholeogy.

On these grounds it was decided to study the morphological and physiological state of
the HHNS in experimental urolithiasis.

EXPERIMENTAL METHOD

Experiments were carried out on 100 noninbred sexually mature male rats. The well-known
model of oxamide calculus formation [5, 6] was used. Ninety rats were given oxamide (oxalic
acid diamide) daily in a dose of 0.05 g/1l00 g body weight. The experimental animals were
killed five at a time, 20 and 40 min, 1, 3, and 5 h, 1, 3, and 5 days, and 1, 2, 3, 4, 5, 6,
7, 8, 9, and 10 weeks from the beginning of the experiment. The contrel group consisted of
10 rats not receiving oxamide. Serial sections through the anterior hypothalamus and pitui-
tary were stained by the Gabe—Dyban method [3] and with Gomori's hematoxylin to reveal neuro-
secretion.

EXPERIMENTAL RESULTS

Depending on the state of the HHNS, three periods could be distinugished in the time
course of experimental urolithiasis. Period I of the experiment (from 20 min to 7 days) was
characterized by activation of the HHNS (Fig. 1: a-c). Functional activation of neurons was
expressed as enlargement of the granules of neurosecretion, an increase in the mass of neuro-
secretion and in the size of the neurons and their nuclei and nucleoli (Fig. la), correspond-
ing to the phase of stimulation of synthesis. Stimulation of synthesis was followed by stimu-
lation of liberation of neurosecretion. At these times of our experiments, evidence in sup-
port of stimulation of liberation of neurosecretion was given by accumulation of neurosecre-
tory material by the axon cone and its appearance along the course of the axon (Fig. 1b) in
the hypothalamic-hypophyseal tract and the posterior lecbe of the pituitary. The process of
activation in neurons of the supraoptic nuclei (SON) was intensive in character as early as
20 min after the beginning of the experiment, and it took place so rapidly that by 5 h all
neurons were in a state of active synthesis and liberation of neurosecretion. In the para-
ventricular nuclei (PVN) the changes developed more slowly. Functional activity of the neu-
rons intensified with an increase in their size.

Stimulation of liberation in period I did not lead to exhaustion of neurosecretion due
to other stimulating agents, as has been shown in many "dehydration" experiments [4, 7, 8].
Exhaustion of neurosecretion under conditions of dehydration is the result of the increased

A. P. Tsulukidze Research Institute of Urology and Nephrology, Ministry of Health of
the Georgian SSR, Tbilisi. Research Institute of Human Morphology, Academy of Medical Sci-
ences of the USSR, Moscow. (Presented by Academician of the Academy of Medical Sciences of
the USSR A. P. Avtsyn.) Translated from Byulleten' Eksperimental'noi Biologii i Meditsiny,
Vol. 94, No. 4, pp. 100-102, April, 1983. Original article submitted May 26, 1982,

0007-4888/83/9504-0531$07.50 © 1983 Plenum Publishing Corporation 531



Fig. 1. Stages of changes in neurosecretion of HHNS in the course of experi-
mental urolithiasis. a-c) Stage of increased functional activity: a) increase
in mass of neurosecretion and enlargement of its granules in cytoplasm of SON
neurons 20 min after injection of oxamide. Stained with chrome hematoxylin,
650 x; b) SON neurons in state of filling and liberation of neurosecretion 3 h
after injection of oxamide. Stained with chrome hematoxylin, 1600 x; c¢) large
quantity of neurosecretion among PVN neurons and along their axons after admin-
istration of oxamide for 5 days. Stained with aldehyde~fuchsine, 650 x. d-f)
Stage of depression and inhibition of functional activity of the HHNS: d) nu-
clei andnucleoli in SON neurons masked by coarse neurosecretory material after
administration of oxamide for 2 weeks., Stained with aldehyde-fuchsine, 970 x;
e) SON neurons in a state of homogenization of neurosecretion after 3 weeks of
administration of oxamide., Stained with chrome hematoxylin, 650 x; f) reduc-
tion of neurosecretion in posterior lobe of pituitary after 5 weeks of oxamide
administration. Stained with aldehyde-fuchsine, 260 x. g-i) Restoration of
functional activity of HHNS: g} granules of neurosecretion are clearly visible
in cytoplasm of SON neurons, neurons themselves are filled and liberating neuro-
secretion after administartion of oxamide for 6 weeks. Stained with chrome
hematoxylin, 970 x; h) SON neurons with clearly distinguishable nucleus and nu-
cleolus, granules of neurosecretion in cytoplasm after 10 weeks of oxamide ad-
ministration. Stained with aldehyde-fuchsine, 650 x; i) considerable increase
in neurosecretion in posterior lobe of pituitary after administration of ox-
amide for 10 weeks. Stained with aldehyde-fuchsine, 260 x.

demand of the body for antidiuretic hormone (ADH). Under the conditions of the preszent ex-
periments, because of the body's reduced demand for this hormone, intensive utilization of
the released neurosecretion did not take place and its quantity was not reduced in all parts
of the HHNS until functional activity of the hypothalamic neurons was depressed.

Analysis of the results of the investigations from the lst to the 5th weeks (period II)
of the experiment showed lowering of the functional activity of SON and PVN neurons and in-
hibition of liberation of neurosecretion (Fig. 1l: d-f). In the period mentioned, increased
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homogenization of neurosecretion took place and the neurons underwent pycnosis (Fig. 1l: d,
e}. Along the course of the hypothalamic—hypophyseal tract and in the posterior lobe of the
pituitary (Fig. 1f) the content of neurosecretion was extremely reduced.

Depression of functional activity of the hypothalamic neurons was accompanied by the for-
mation of renal calculi, followed by macroscopically evident transformaticn of the kidneys and
marked structural changes in the kidney tissue [2].

Depression of the functional activity of hypothalamic neurons is the result of the re-
duced demand of the body for ADH, and it must be regarded as an adaptive reaction of the body
aimed at regulating disturbed metabolic processes., However, the HHNS was unable to regulate
the disturbed metabolism and pathological changes in the kidneys intensified [2].

The morphological and functional state of the HENS from the 6th week until the end of the
experiments (period III) indicated recovery of synthesis and liberation of neurosecretory
material (Fig. 1: g~i). In the 6th week of the experiment granules of neurosecretion were
present in the cytoplasm of most neurons (Fig. 1i)}. In the period of recovery of synthesis
and liberation of neurosecretion the pathological process in the kidneys continued to progress

[27.

The results indicate that ADH, together with local factors, plays a role in aggravation
of the pathological changes in the kidneys [2] at late stages of the experiment.

It can accordingly be concluded from these results that changes in ADH secretion by neu-
rong of the supraoptic and paraventricular nuclei participate in the pathogenesis of uroli-
thiasis, and this is a matter to be taken into account during the management of this condition.

LITERATURE CITED

1. I. A. Diasamidze, in: Problems in Clinical and Experimental Urology [in Russian], Vol.
11, Tbilisi (1976), p. 39.

2. I. A. Diasamidze, in: Problems in Clinical and Experimental Urology [in Russian], Vol.
12, Tbildisi (1977), p. 95.

3. A. P. Dyban, Probl, Endokrinol., No. 2, 103 (1959).

4, G. A. Ovchinnikova, in: Neurosecretory Elements and Their Importance in the Body [in
Russian], Moscow—Leningrad (1964), p. 20L.

5. L. D. Keyser, J. Urol. (Baltimore), 54, 194 (1945).

6. F. E. Koch, Minerva Chir., 10, 389 (1955).

7. I. C. Sloper and B. C. Ling, J. Pathol. Bacteriol., 86, 179 (1963).

8. I. Wells, Exp. Neurol., 8, 470 (1963).

533



