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Abstract

This article presents information about the results of scientific studies that allow to
evaluate and study the morphological features of the kidneys of 3-month-old rats
after moderately severe brain injuries. Morphological analysis of rat kidneys was
performed on days 7,14 and 21 after brain injury.

Keywords: traumatic brain injury, kidneys, nephron, biopsy, Shumlyansky-
Bowman's capsule, vascular glomerulus.

VPTAUA OFUP JAPAKAJIA BOIII MUA INTUKACTJIAHUIIIMHUHT
Y3OKJ/JIAIIINPWITAH JABPU/IA 7-, 14- BA 21- KYHU
BYUPAKJIAPHUHI MOP®OJIOTK XYCYCUATJIAPU.
XyceitnoBa I'ysmman XyceliHOBHa.

Byxopo aaBiat THOOMET MHCTUTYTU AaHATOMUS, KIIMHUK
anatomus (OXTA) kadenpacu

AHHOTaAIMMA:

Ymby wmakosaia yprada OFUp Japakajaru OOIl MUSHHHT IITUKACTJIaHUIIU
okubaTuia 3 OWINK KajlaMmyluiap OyipakJapuHUHT MOPMOJIOTHK XyCyCUSITIapUHU
6axosiain Ba ypranuil MyMKUH OyIraH WIMHH TQIKUKOTIAp HATHKaJIapU XaKuja
MabJIyMOTIap Keatupwirad. Kasamyrn OyipakiapuHu MOPQOIOTUK TaXJIAINA OOIIT
MU MUKACTIAHUIIAH KEUUHTHU 7-, 14, 21- KyHJIap/Aa YTKa3UITaH.

Kamur cyssmap: 6om Musa IIWKACTJIAHUINU, Oyiipakiap, HedpoH, OHWOMTAT,
MIymnsaHckuii-boymeH karcyiacu, TOMUPJIN KOITOKYA.
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MOP®OJIOTUYECKA S XAPAKTEPUCTUKA ITIOYEK HA 7-H,
14- 1 21-11 THU B TEYUEHUE JVINTEJIBHOT'O IIEPUOJA
CPETHEMEPHOI YEPEITHO-MO3I'OBOI TPABMBI.
XycenHoBa I'yiiad XyceliHOBHA.

Byxapckuil rocy/lapcTBEHHbI MeAUITUHCKUN UHCTUTYT,
kadeapa aHaTOMUH, KJIIMHIYeckor anatomuu (OXTA).

Pe3ome:

B nanHOI cTaThe IIpeCTaBIEHbI CBEAEHNU O Pe3yJIbTaTaX HaydHbBIX UCCIIETOBAHUN,
IIO3BOJIAIOIIIUX OLEHHUTb WM H3Yy4YUTDb MOp(I)OJIOI‘I/I‘-IGCKI/Ie OCO66HHOCTI/I IIOYEeK 3-
MECAYHBIX KPBIC TOCJe CpeHe - TSXKOJBIX TpPaBM TOJIOBHOTO MO3ra.
Mopdosiornueckuii aHaJIn3 IIOYEK KPbIC IIPOBOIWIIN Ha 7-€, 14-€ U 21-U CyTKU IOCJIE
TPaBMbI TOJIOBHOT'O MO3Ta.

KiroueBbie cJioBa: 4YepeltHO-MO3roBas TpaBMa, MHOYKH, HedpoH, Owmoricus,
kamncysa Illymissackoro-boymena, cocyiucToIii KIIyOO4JeK.

Abstract:

In our country, many targeted measures are being implemented to fundamentally
improve the healthcare system and improve the quality of prompt and qualified
medical care provided to the population [4,5,6,7,10,11,12,21]. At the same time, the
issue of taking measures aimed at reducing the mortality rate, early diagnosis,
prevention and treatment of the disease, the study of kidney complications,
especially extra and intracranial complications after brain damage, which are
considered to be problems of modern nephrology, remains an urgent problem [3
,8,9,13,14,15,22]. Unfortunately, there is very little information in the available
literature about the effect of different stages of brain damage on kidney morphology
and function [1,2,16,17,18,19]. This situation calls for further research to determine
the role of morphological changes in the kidneys as a result of brain injury.

Materials and Methods

Three-month-old white rats with an average weight of 150 g were obtained for this
study. All laboratory animals were housed in a vivarium in plastic cages lined with
wood chips at room temperature with a 12-h light-dark cycle, in accordance with
laboratory animal care standards. The animals of the experimental group were
divided into 2 groups, i.e., the first group included animals without spinal cord injury
(control, n=5), and the second group (experimental n=5) included animals with mild
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spinal cord injury. In the study, mild spinal cord injury was induced in white rats in
a specially designed model using the "traffic accident” method.
During this experiment, all animals suffered mild to severe injuries. After the injury,
the surviving animals were transferred to a special plastic cage and observed until
recovery of the post-traumatic condition.
For histopathological comparison between the control and experimental groups,
white rat kidneys were isolated on days 7, 14 and 21 after spinal cord injury, and
samples were taken and preparations were made to determine the morphological
changes occurring in the kidney tissues. All preparations prepared using standard
histological techniques were stained with hematoxylin and eosin.

Research Results:

From the macroscopic point of view , the kidneys of the 3-month-old white rats of
the experimental group are red-brown and bean-shaped located in the lumbar
region, covered with a smooth and shiny capsule from the outside, no pathological
changes visible from the macroscopic side were observed . Only a slight swelling was
found.
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Figure 1. Renal morphometry in white rats 3 months after moderate to
severe traumatic brain injury .
Histological examination showed that a number of specific changes in the structure
of nephrons of rat kidneys were revealed on the 7th and 14th days after moderate
brain damage . In this case, the basal layer of the kidney has retained its structure in
the nephrons and is enlarged due to the expansion of the renal corpuscle, the vascular
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ball of the kidney, and the Shumlyansky-Bowman capsule. was determined. This
situation indicates that the filtration processes in it have decreased.

The same time, changes were observed in the proximal and distal egray tubules of
nephrons under the influence of moderately severe brain injury.

The experimental group received moderate brain damage Karyolysis of proximal and
distal convoluted tubule cells in 3-month-old white rat kidneys and medullary
nephrons, the presence of erythrocytes in the tubules, the presence of focal
hemorrhage zones between the tubules, dimming of the venous blood vessels due to
the erythrocyte mass , interstitial swelling between the tissues presence was noted.
The morphological and morphometric parameters of the kidneys of rats seven days
after the moderately severe head injury were as follows: the absolute weight of the
kidneys - from 714.12 mg to 1208.28 mg, the average weight - 920.78 + 44.9 mg;
kidney length - from 15.5 mm to 20.02 mm, average length - 17.79 +0.5 mm; width -
from 6.24 mm to 10.9 mm, average width - 7.77 £0.5 mm; thickness - from 6.1 mm
to 9.243 mm, average thickness - 7.74 +0.3 mm; it was noted that the volume of the
kidney ranges from 383.89 mm3 to 803.46 mms3 , the average is 554.1 £34.89 mm3-
The area of kidney bodies is from 2179.3 um2to 2400.2 um2, the average is 2294.19
+21.1 um 2; the area of the vascular ball - from 1776.4 um2to 2094.6 um2, on average
-1915.28 +£24.0 um?2; the area of the capsule cavity ranged from 315.41 um 2to 379.35
um 2, the average value was equal to 351.53 £5.5 um 2-

The diameter of the proximal convoluted tubules is from 26.51 um to 39.27 um, the
average is 34.105+1.2 um, the diameter of the tubular space is from 16.98 um to 19.75
um, the average is 18.33+ It was 0.3 um.

The diameter of the distal convoluted tubular tubules is from 26.54 um to 34.87 um,
the average is 31.96+0.8 um, the diameter of the tubule cavity is from 15.56 um to
19.57 um, the average is 17, 03+0.4 um.

Fourteen days after moderately severe head injury, changes in the morphological and
morphometric parameters of the kidneys of rats were as follows: the absolute weight
of the kidneys - from 789.8 mg to 965.2 mg, the average weight - 865.58+16.6 mg;
kidney length - from 16.08 to 21.33 mm, average length - 18.31+0.4 mm; width - from
6.24 mm to 8.55 mm, average - 7.42+0.2 mm; thickness - from 6.19 mm to 8.78 mm,
average thickness - 7.44+0.2 mm; the volume of the kidney was from 421.03 mm 3to
726.25 mm 3, the average was 531.34+29.7 mm 3.
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2 - picture. Cortical material of the kidneys of 3-month-old white rats
with moderate brain injury of the study group (Stained with
Hematoxylin-eosin. OK 10 x OB 40. 1-kidney ball, 2-Shumlyansky-
Bowman capsule expansion, 3-focal hemorrhage zone)

The area of the kidney body is from 2018.2 uym 2to 2316.83 um 2, the average is
2178.32+23.0 um 2; the area of the vascular ball is from 1719 um 2to 1978 um 2, the
average value is 1831.62+24.1 um 2; it was determined that the area of the capsule
cavity is 324.2 um 2to 345.2 um 2, the average is 333.76+1.6 um 2-

The diameter of the proximal convoluted tubules is from 29.4 um to 39.6 um, the
average is 33.18+0.8 um, the diameter of the tubular space is from 14.2 um to 24.5
um, the average is 18, 01+0.7 pm.

The diameter of the distal convoluted tubules is from 25.1 to 34.8 um, the average is
30.3 = 0.8 um, the diameter of the tubular cavity is from 13.1 to 18.9 um, the average
is 16 was 26+0.5 um.
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3 - picture. Comparative description of morphometric parameters of
proximal and distal convoluted tubules in renal nephrons on the 1st, 3rd,
7th, 14th, 21st, 28th day after moderate brain injury.

Twenty-one days after a moderately severe head injury, the changes in the
morphological and morphometric parameters of the kidneys of rats were as follows:
the absolute weight of the kidneys - from 708.4mg to 965.3mg, the average weight -
852.85+26.2mg; kidney length - from 14.82 to 20.68 mm, average length - 17.43+0.6
mm; width - from 5.98 mm to 8.64 mm, average width - 7.312+0.3 mm; thickness -
from 5.6 mm to 8.82 mm, average thickness - 7.49+0.3 mm; the volume of the kidney
was from 334.65 mm 3to 824.2 mm 3, the average was 510.39+47.7 mm 3.

The area of the renal corpuscle is from 1923.5 um?2to 2378.2 um?2, the average is
2129.23+43.6 um2; the area of the vascular ball - from 1633.4 um2to 1876.92 umz2,
on average - 1768.06+23.7 um 2; the area of the capsule cavity ranged from 310 um?2
to 379.54 um?2, the average was 327.201+5.3 um2:

The diameter of the proximal convoluted tubules is from 27.44 um to 36.79 um, the
average is 32.06+0.9 um, the diameter of the cavity of the convoluted tubules is from
16.16 um to 21 um, the average is 17 is 52+0.4 pum.

The diameter of the distal convoluted tubules is from 25.12 ym to 32.58 um, on
average - 29.2+0.7 um, the diameter of the cavity of the convoluted tubules is from
13.59 um to 17.94 um, on average - was 15.42+0.4 um.
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Morphometric the results of the analysis showed that on the 14th day after a
moderately severe brain injury, the area of the renal corpuscle, the area of the kidney
ball, the area of the Shumlyansky-Bowman capsule, the diameter of the proximal and
distal convoluted tubules, and the diameter of the tubule space in the kidney
nephrons were found to have increased to a critical level. From the 21st day, the trend
of decreasing histomorphometric indicators in nephron elements was noted.
Histologically, after moderately severe brain injury, obvious changes in renal
nephron elements were detected, which was confirmed by histomorphometric
parameters.

Summary:

Thus, as a result of macroscopic , histological and histomorphometric studies,
moderate-severe brain damage of the experimental group received A number of
morphological changes were detected in the kidneys of 3- month-old white rats .
especially Maximal changes were obtained in the experimental group with
moderately severe head injury significant changes were observed in the structure of
kidney nephrons of white rats , and statistically significant differences were found in
all studied indicators compared to the indicators of the control group of animals .
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