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MORPHOMETRIC CHARACTERISTICS OF THE RAT NEPHRON IN NORMAL CONDITIONS
AND DURING CORRECTION AGAINST THE BACKGROUND OF CHRONIC RADIATION
SICKNESS
Mustafoev Z.M.
Samarkand State Medical University, Samarkand, Uzbekistan

Resume. In the experiment on rats, a comparison was made of the morphological changes in parts of
rat kidney nephron normal and under the influence of ASD fraction 2 against the background of chronic ra-
diation sickness. To establish the dynamics of changes in morphometric parameters of the area of the renal
corpuscle, proximal and distal convoluted tubules of the kidneys of 6-month-old rats in normal conditions
and under the influence of ASD fraction 2 against the background of chronic radiation sickness. The effect of
tissue drug ASD-2 as correctors can be explained by the fact that this drug reduces the production of free
oxygen radicals, which have damaging effects on biological membranes of cells, proteins, nuclear chroma-
tin, and also disrupt the stability of ion channels and receptors.

Key words: nephron, proximal convoluted tubule, distal convoluted tubule, chronic radiation sickness,
ASD-f2.

MEBEPJA BA CYPYHKAJIM HYP KACAJUIMT'A ®OHUJIA KOPPEKIIUSJIA KAJTAMYII
HE®POHJIAPUHUHI MOP®OMETPUK XYCYCUSATJIIAPHU
Mycradoes 3.M.
CamapkaHz 1aBiaT THOOMET yHuBepenteTH, CaMapKaHy 1., Y36eKHCTOH

Pestome. Kanamywnapoa ymxasunean masxcpubaoa xaiamyuwiaiap oOyupazu HeppoHu KUCMAAPUHUHE
MOphomempux  Y3eapuuiiapurune Xycycuamiapu e6a cypyukaiu wHyp kacaimueuoa ACH-2 ¢paxyuscu
Mabcupuoazu y3eapuiiiapyu CoMUUmupunoy. 6 OuluK KaiamywiapHuue CypyHKaiu Hyp Kacaiiueu Gonuoa
Oytipax mawnauanapu, OyUpakiap NpPoKCUMAN 8a Oucman 3epu-oyepu kauanyaiap mevépoa eéa AC/-2
mavcupuoa  MoppomMempux — napamempirapuHuHe — yzeapuwiu  OuHamuxacuumu  avuxnanou. AC/H-2
MYKUMARAPHUHS MUKIAHUMUA EPOAMIAULY8YU 00pU-80CUmMacy cugpamuoa mavcupu yubdy 0opu 0Cumacu
Xyorcaupanap, OKcuanap, A0po  XpOMAMUHIAPUHUHE OUONOSUK MeMOpauaniapued 3apapiu  mavcup
Kypcamaouean, ulyHUH20eK, UOH KaHALLapu 6a peyenmopiapu 0apKapopiucunu 0y3a0uean 3pKuH KUCiopoo
PAOUKANAAPU UAA0 YUKAPUWHU KAMAUMUPULUY OUNAH USOXTIAHUIU MYMKUH.

Kanum cysnap: negpon, npoxcuman sepu-6yepu Kauanuaiap, oucman szpu-oyepu Kamanryaiap,
cypyuxanu nyp xacainueu, AC/-2 ¢paxyuscu.

MOPOOMETPHYECKHE XAPAKTEPUCTUKUN HE®POHA KPbBICbBI B HOPME U IIPH
KOPPEKIIUN HA ®OHE XPOHUYECKOI'O JIYYEBOM BOJIE3HU
Mycradoes 3.M.

CamapkaHICKUil TOCYIapCTBEHHBIN METUITMHCKUN YHUBEPCUTET, T. Camapkan, Y30eKuctan

Pe3ztome. B sxcnepumenme na Kpwvlcax npogedeHo CONOCMAasienue MOP@HOI0SULeCKUX U3MEeHeHUN 4a-
cmell Heghpona nouex Kpvic 6 Hopme u npu gozoeticmeuu AC/] ppakyuu 2 na ghone xponuyeckou 1yuesou
oonesnu. Ycmanosumos OUHAMUKY UBMEHEHUL MOPHOMEMPUYECKUX NAPAMEMPO8 NIOWAOb NOUEUHO20 Melb-
Ya, NPOKCUMATLHBIX U OUCTATILHBIX U3BUMBIX KAHAIbYEE NOUEK KPbIC 6 MeCIUH020 803PACMA 68 HOPME U NpU
sozoeticmeuu AC/ ¢ppaxyuu 2 na ghone xponuyeckot ryyegou bonesnu. Ippexm mranegoll nekapcmeeHHo-
2o npenapama AC/[-2 6 kauecmege KOppexmopos MOJICHO 0OBACHUMb MeM, YMO OAHHbII NPEnapam CHUICA-
em NpoOyKyuro C80OOOHLIX PAOUKANIO8 KUCIOPOOd, KOMOopbvle OKA3bléaem nospexcoarouue O0eticmsus Ha
buonocuuecKue Memopanvl Kiemox, OenKu, XpoMamut 10pda, a makice Hapywaom cmadbuibHOCMb UOHHBIX
KAHA08 U peyenmopos.

Knrouesvle cnosa: nedpon, npoxkCUMAanibHulil U3GUMbIIL KaHALEY, OUCMATbHLIL U3GUMbII KaHALel,
xponuyeckas ayuesas bonesnv, ACH-p2.

e-mail: zafarmustafoev8@gmail.com

Relevance and problems. The acceleration of civilization and the pollution of the environment with
various radioactive substances leads to an increase in the incidence of the population due to various
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morphological changes in organs and tissues [1]. The urinary system occupies a particularly important place
in the relationship of the whole organism with the external environment. The kidneys, as the main excretory
organ, are highly susceptible to the negative effects of radiation, which is one of the main components of
radiation [2].

An important problem of morphology is the search for effective pharmacological drugs that can
increase resistance and activate the body's defenses. One of these drugs, named tissue drug ASD-2, has a
stimulating effect on biochemical processes, improves the functional state of natural resistance mechanisms,
stimulates immunogenesis, enhances regeneration processes, as a result of which tissue resistance to adverse
effects [3].

Radiation is one of the unfavorable factors. Influencing the body as a whole and its individual func-
tions, radiation causes persistent changes in the urinary organs, the blood system, etc. [1,7].

In the study of the long-term effects of chronic irradiation, the parameters of the nephrons of the kid-
ney in a more radiosensitive population decrease and, in parallel, the number of stromal elements in the most
resistant to radiation increases [4]. These data indicate a decrease in the functional activity of the kidney
nephrons after exposure to chronic radiation [5].

The tissue drug ASD-2 has a stimulating effect on biochemical processes, improves the functional
state of the mechanisms of natural resistance, stimulates immunogenesis, enhances regeneration processes, as
a result of which tissue resistance to adverse effects, including radiation, increases. [1.6].

A detailed study of the morphometric characteristics of kidney nephrons under chronic irradiation will
make it possible to scientifically correct radiation injuries and rationally use ASD fraction 2 in the treatment
of irradiated patients.

The aim of the study: to establish the dynamics of changes in morphometric parameters of the area of
the renal corpuscle, proximal and distal convoluted tubules of the kidneys of 6-month-old rats in normal
conditions and under the influence of ASD fraction 2 against the background of chronic radiation sickness.

Materials and methods. The study was carried out on 60 white randombred male rats, weighing from
210 to 320 g, kept in a vivarium with a standard diet, free access to water, and normal lighting. Animals were
divided into 3 groups (n = 60): | - intact control (n = 20); Il - irradiation without drug administration (n =
20); I - drug administration during irradiation (n = 20). To simulate chronic radiation sickness, rats were
irradiated with a DTGT “AGAT R1” apparatus (Baltiets plant, Narva, Estonia) with a capacity of 25.006
cGy / min for 20 days at a dose of 0.2 Gy (the total dose was 4.0 Gy) up to 90 day age. ASD of fraction 2
was used as a preparation. Animals of the third group received 0.1 ml of pure ASD per 0.4 ml of distilled
water during oral irradiation.

The severity of organopathology was assessed by morphological parameters (area of the renal corpus-
cle, outer diameter of the proximal and distal convoluted tubules, diameter of the lumen of the tubules and its
percentage in the groups).

Changes in the renal nephron at the end of the experiment corresponded to chronic radiation sickness
and biostimulant correction.

The animals were removed from the experiment after 3 months (at 180 days of age) from the moment
of its beginning, by instant decapitation of the animals under ether anesthesia. The study received permission
from the Ethics Committee of the Bukhara State Medical Institute named after Abu Ali ibn Sino.

For microscopic examination, the material was fixed in 10% formalin, passed through a battery of al-
cohols, and paraffin blocks were poured in accordance with generally accepted methods. Staining of sections
with a thickness of 5-7 microns was performed with hematoxylin-eosin.

Mathematical processing was carried out directly from the general data matrix "Excel 7.0" on a per-
sonal computer Pentium-1V, the indices of the standard deviation and the error of representativeness were
determined.

Results and discussion. In the morphological study of the parameters, the area of the renal cor-
puscle, the outer diameter of the proximal and distal convoluted tubules, and the diameter of the lu-
men of the renal tubules in rats of the 1st group showed a positive dynamics of changes in all parame-
ters. During the observation period, the area of the renal corpuscle increased to 3263 + 34 mcn2, the
average outer diameter of the proximal convoluted tubule was 22.08 = 0.12 mcn, the diameter of the
tubule lumen was 13.12 £ 0.09 mcn, the outer diameter of the distal convoluted tubule was, on aver-
age, 21.11 £ 0.32 mcn, the diameter of the tubule lumen 12.04 + 0.1 mcn.

In the rats of the 2nd group, a decrease in morphometric parameters was observed compared with the
animals of the 1st group. After the end of the exposure to the conditions of the 2nd group, the area of the re-
nal corpuscle decreased to 3018 £ 4 mcn2, 3056 = 7 mcn2, 3126 £ 6 men2, 3131 + 5 mcn2 (percentage -
7.21%, -6.32%, -4, 18%, -4.03%) the outer diameter of the proximal convoluted tubule decreased 20.04 = 0.1
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micron, 20.49 £+ 0.13 micron, 21.16 £ 0.3 micron, 21.39 £ 0.2 micron (percentage -9.26%, -7.21%, -4.15%, -
3.11%) the diameter of the tubule lumen at 12.16 = 0.12 micron, 12.29 + 0.22 micron, 12 , 45 £+ 0.13 micron,
12.70 + 0.31 micron (percentage -7.25%, -6.31%, -5.12%, -3.21%) the outer diameter of the distal convolut-
ed tubule decreased 18.59 £+ 0.1 micron, 18.68 + 0.23 micron, 18.86 = 0.12 micron, 19.24 + 0.33 micron
(percentage -7.54%, -7.09%, -6, 22%, -4.34%) the diameter of the canaliculus lumen by 11.42 + 0.11 mi-
cron, 11.43 £ 0.14 micron, 11.60 £+ 0.23 micron, 11.67 + 0.12 micron (percentage ratio -5.12%, -5.04%, -
3.64%, -3.09%).

When comparing the morphometric parameters of the rats of the 3rd group with those of the 2nd
group, a significant increase was found. The area of the renal corpuscle increased 3430 + 71 mcn2, 3427 + 8
mcn2, 3367 +£ 0.8 mcn2, 3361 + 5 men2 (percentage + 5.14%, + 5.05%, + 3.19%. +3.02 %), the outer diam-
eter of the proximal convoluted tubule increased 24.65 + 0.4 micron, 24.19 + 0.32 micron, 23.73 + 0.25 mi-
cron, 23.58 £+ 24 micron (percentage + 8.13%, + 6.11%, + 4.08%, + 3.42%) the diameter of the canaliculus
lumen by 13.95 + 0.17 micron, 13.78 + 0.22 micron, 13.53 £ 0.16 micron, 13,12 + 0.2 micron (percentage
ratio + 6.33%, + 5.09%, + 3.12%, + 3.08%) the outer diameter of the distal convoluted tubule increased
22.61 = 0.21 micron, 22.18 £ 0.13 micron, 22.17 £ 0.32 micron, 22.05 £+ 0.18 micron (percentage + 7.12%, +
5.07%, + 5.03%, + 4.48%) the diameter of the canaliculus lumen at 12.58 + 0.13 micron, 12.52 + 0.21 mi-
cron, 12.41 + 0.17 micron, 12.32 + 0.31 micron (percentage + 4.47%, +4 , 04%, + 3.07%, + 2.31%).

The effect of tissue drug ASD-2 as correctors can be explained by the fact that this drug reduces the
production of free oxygen radicals, which have damaging effects on biological membranes of cells, proteins,
nuclear chromatin, and also disrupt the stability of ion channels and receptors.

Conclusions. When modeling chronic radiation sickness on the 180th day of the experiment, a signifi-
cant decrease in the parameters of nephrons in irradiated rats was revealed as compared with those in intact
animals. When correcting ASD with fraction 2, the morphometric parameters of the nephron are restored,
and an increase in the number and parameter occurs, which was not observed in the irradiated group. These
facts indirectly indicate a decrease in the indices of the renal nephron after exposure to chronic irradiation
and approaching normal parameters under the influence of ASD - f 2.
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