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Morphological Features of the Kidneys after Drug Correction
of Moderate-Severe Cranio-Brain Injury
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Summary: This article contains information about the results of a scientific study, the purpose of which is to
evaluate and study the morphological features of the kidneys of 3-month-old rats that suffered a moderate-severe traumatic
brain injury after drug treatment. Morphological analysis of rat kidneys was performed on the 1st and 3 rd days after brain
injury.
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Relevance: Among all types of injuries, first of all, traumatic brain injury "at the end of the 20th century became one of the
most urgent problems not only in the healthcare system, but also in any social system” [3,4.5,6,7,8,11,15,16,17]. In this
regard, the diagnosis and effectiveness of treatment of traumatic brain injury is the most urgent problems of modern
medical science around the world [2,18,19,24,25,26].

An important method for studying the state of the renal tissue in traumatic brain injury is the morphological study of kidney
biopsy specimens [27,28,29,30,31]. Today, the analysis of structural changes in various departments of nephrons in
traumatic brain injury is one of the most important problems of modern nephrology [1,9,10,12,13,14,20,21,22,23].

Material and methods: For research, laboratory white outbred rats were used: 20 males and 10 females, three months old.
Under experimental rats, they were kept in a vivarium with a standard diet, free access to water, and a normal lighting
regime; work with laboratory animals was carried out in compliance with the basic regulatory and ethical requirements for
laboratory and other experiments involving experimental animals of different species. All animals were anesthetized under
light ether anesthesia and divided into 2 groups. The first of them consisted of animals that were fixed in the installation,
but did not cause injury (control, n=10). The second (experimental, n=20) - animals that were subjected to TBI with
medical correction. The “traffic accident” model was used to inflict injuries on animals. In this experiment, rats were
fastened to a vehicle and accelerated at speed while hitting the frontal part of their head against a wooden barrier. After
injury, the animals were transferred to a special plastic cage and observed until normal behavior was restored. During the
recovery period, asphyxia, convulsions, bleeding, etc. were observed in rats. 30 minutes after the injury, the surviving
animals returned to a normal lifestyle and diet.

Treatment with the drug was carried out one day after the brain injury, the drugs were administered intramuscularly, based
on the average weight of the animals. Piracetam 5 ml of the solution was dissolved in 45 ml of isotonic sodium chloride
solution and 0.3 ml of the resulting mixture was injected intramuscularly, 5 ml of a 25% magnesium sulfate solution was
dissolved in 45 ml of isotonic sodium chloride solution and 0.6 ml of the resulting mixture was injected intramuscularly, 4
ml of the solution neuroxon was dissolved in 196 ml of isotonic sodium chloride solution and the resulting mixture was
injected intramuscularly 0.4 ml. The drug was administered intramuscularly at the same time for 10 days after the 1st day
of traumatic brain injury. After 10 days, the animals were examined in the prescribed manner to identify morphological
changes in the kidney tissue after drug treatment.

During the experiment, these animals were decapitated on the first and third days, the abdominal cavity was opened, and
the kidneys were removed. For histopathological comparison, samples were taken 1, 3 days after treatment. These slides
were prepared using standard histological techniques and stained with hematoxylin and eosin. Microscopy of preparations
in transmitted light was carried out using a trinocular microscope with a microscope magnification x60, x80. Histological
images were captured using a microscope camera. The obtained images were analyzed using specialized software for
medicine.

Results: Features of the morphological and morphometric parameters of the kidneys of rats one day after moderate-severe
brain injury:

Absolute kidney weight 965.2 mg to 1213.2 mg, mean weight 1081,185 + 27.42 mg, right kidney length 16.02 to 21.2 mm,
mean length 18.88 + 0.58 mm, width - from 6.5 mm to 9.78 mm, average - 7.98 + 0.58 mm, thickness - from 7.2 mm to 9.6
mm, average thickness - 8.42 + 0.27 mm, right kidney volume ranged from 392.11 mm3 to 1040.99 mm3, with an average
of 680.88 + 65.91 mma3.

The area of the renal corpuscles ranges from 1918.5 p2 to 2297.8 um2, the average 2013.7 £+ 33.6 um2, the area of the
vascular ball from 1682.4 p2 to 1899.2 um2, the average value of 1793.66 + 24.18 um2, the area of the capsule cavity
ranged from 364.6 um?2 to 396.76 um2, with an average value of 377,535 + 3.64 pm2.
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The diameter of the proximal curved tubules ranged from 30.65 um to 40.6 um, with an average of 38.02 + 0.86 um, and
the diameter of the curved tubular cavity ranged from 21.4 um to 23.89 pum, with an average value 0of22.9 + 0., 26 mkm ga
teng.

The diameter of the distal tubules ranged from 32.45 pm to 34.84 um, with an average value of 33.76 = 0.26 um, and the
diameter of the curved tubular cavity ranged from 17.62 pm to 19.8 um, with an average value of 18.91 + 0. , 22 mkm3 ga
teng.

Features of the morphological and morphometric parameters of the kidneys of rats three days after moderate-severe brain
injury:

Absolute kidney weight was 998.7 mg to 1217.8 mg, mean weight was 1126.36 + 26.56 mg, right kidney length was 16.02
mm to 19.65 mm, mean length was 18.19 + 0.44 mm, width - from 6.8 mm to 9.3 mm, average - 8.1 = 0.28 mm, thickness -
from 7.4 mm to 9.87 mm, average thickness - 8.61 £ 0.28 mm, right kidney volume ranged from 427.3 mm3 to 925.1 mm3,
with an average of 671 + 48.54 mma3.

The area of the renal corpuscles ranged from 1925.5 pm2 to 2222.8 pm2, with an average area of 2052.3 = 34.11 um2, the
area of the vascular ball ranged from 1682.4 pm?2 to 1890 pm2, and the average value ranged from 1781.99 + 21.15 um2.
area from 364.6 um2 to 410 um?2, with an average value of 392.82 +4.55 pm2.

The diameter of the proximal curved tubules ranged from 38.43 um to 39.5 um, with an average of 38.98 + 0.13 um, and
the diameter of the curved tubular cavity ranged from 18.64 pm to 22.33 pm, with an average value of 19.8 + 0. , 36 mkm
ga teng.

The diameter of the distal tubules ranged from 30.58 pm to 33.2 um, with an average value of 32.01 + 0.27 pum, and the
diameter of the curved tubular cavity ranged from 18.3 um to 20.8 pwm, with an average value of 19.3 + 0. , 22 mkm3 ga
teng.

Figure 1. Kidney cortex of 3-month-old rats with mild traumatic brain injury after drug treatment of the
experimental group. Hematoxylin-eosin staining. OK 10 x OB 40. 1-proximal channel, 2-distal channel, 3-zone of
inter-channel focal hemorrhage.

On the macroscopic side, there were no significant changes under the influence of mild brain injury after drug treatment. A
study of histological preparations of kidneys in rats after the first day of a mild traumatic brain injury showed that there
were pronounced changes in blood flow and structural changes in the kidney parenchyma, in particular, expansion of
capillaries, veins and focal hemorrhage in the renal glomeruli, tubules.

Conclusion: The results of morphological changes in the kidneys in rats that occur in response to mechanical trauma after
three days of treatment with drugs from the experimental group showed that the diameter of the Shumlyansky-Bowman
capsule, the diameter of the proximal and distal curved tubules, as well as the diameter of the cavity approached the
parameters of the control group 1.

Bibliography

1. Barinov E.F. The role of eNOS in the pathomorphism of vascular glomeruli in rat kidneys with diabetes mellitus / E.F.
Barinov, H.V. Grigoryan, O.N. Sulaeva // Morphology. - 2008. - T. Il, No. 1 - S. 29-32.

2. Johnson V. Animal models of traumatic brain injury // Handbook Clin. Neurology, 2015, vol. 127, pp. 115-128.

3. Kireeva E.P. Relationship of initial kidney damage with environmentally determined toxic load of the body with lead
and cadmium and its prevention (epidemiological and experimental study): Abstract of the thesis. dis. cand. honey.
Sciences. - Ekaterinburg, 2007. - 24 p.



10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Miasto Przysztosci
Kielce 2022

Kropachev A.Yu. Development of a model and morphological characteristics of the kidneys with incomplete (variable)
occlusion of the urinary tract / A.Yu. Kropachev, D.A. Sosnin, G.A. Sklyarenko, V.V. Novochadov // Bull. Volgograd
Scientific Center of the Russian Academy of Medical Sciences. - 2008. - No. 1. - P.24-26.

XyceitHoBa, I'. X., & ®daiizues, X. b. (2021). Makpockonuueckue mapaMmeTpbl NMOoUeK y 3 MECSYHBIX KpbIC IOCTe
YEPEIHO-MO3TOBOM TpaBMbl. [IpoGiieMbl OHOIIOTHH U MeTULIUHEL, (2), 127.

Kh, K. G., & Sh, T. (2021). Zh. Morphological features of the kidneys in conditions of experimental traumatic brain
injury. Problems of Biology and Medicine, (1), 125.

Kh, K. G., & Sh, T. (2020). zh.//" Comparative characteristics of the morphometric parameters of the kidneys in
different phases of traumatic brain injury.". Tibbietda yangi kun-2020, 2(1), 30.

Kh, G. (2021). Khuseynova. Macroscopic and microscopic characteristics of kidneys of white unbored rats after severe
cranial injury. The Doctor's Newsletter, (1), 98.

XycettnoBa, I'. X., & Temaes, LI. X. (2021). Mopdomorugeckue 0COOEHHOCTH TIOYeK B YCIOBHSAX
9KCIIEPEMEHTAIBHON YePEITHO-MO3T0BOM TpaBMBL. [1pobieMsr Ononoruu u MmeauuHE, (1), 125.

XyceitnoBaa K. I'. (2022). Mopdonornyeckne H3MEHEHUs] B IMOYKAaX IPH JIETKOH CTENEHH YeperHo-MO3roBOM
tpaBmsL. Vital Annex: International Journal of Novel Research in Advanced Sciences, 1(1), 5-7.

Khuseynova Gulshan Khuseynovna. (2022). ASSESSMENT OF MORPHOLOGICAL CHANGES IN THE
KIDNEYS IN EASY DEGREE OF ACUTE PERIOD OF CRANIO-BRAIN INJURY. &quot;ONLINE -
CONFERENCES&Quot; PLATFORM, 307-308.

Xyceinoena K. I'. (2021). Pesynbrarsl Mopdonornaeckux u MOpHOMETPHUECKUX W3MECHEHHH moueKk 4epes 3 u 28
nHell mocne uyepenHo-mo3roBod  TpaBMmbl. HEHTPAJIBHO-ABUATCKUM XYPHAJI MEJUIWHCKUX U
ECTECTBEHHBIX HAVK, 191-194.

XycettnoBHa , X. I'. (2021). Mopdomerpuaeckuenoko3arenu B Iloukaxnocine Hanecéunsrii Tpamber. CENTRAL
ASIAN JOURNAL OF MEDICAL AND NATURAL SCIENCES, 187-190.

Gulshan Khuseynovna Khuseynova. (2021). EVALUATION OF MORPHOLOGICAL CHANGES OF THE
KIDNEYS IN CEREBRAL TRAUMA . Journal of Natural Remedies, 22(1(2), 87-94.

Khuseynova, G. (2021). CHANGES IN THE BEHAVIOR OF RATS AFTER A CRANIOCEREBRAL
INJURY. InterConf.

XyceitHoBa G. (2022). Makpockonu4yeckass 1 MUKPOCKOTIMUECKAash XapaKTePUCTHUKA MOYEK OeIbIX OECIIOPOIHBIX KPBIC
MOCIIe TSHKEJION YepernHo-Mo3roBoit TpaBmbl. XKypHan BecTHHK Bpada, 1(1 (98), 109-112.

Muzafarovna, K. S., Radjabovich, B. R., & Joraboy, S. (2022). Morphometric Parameters of the Trunk in Children
with Scoliosis. CENTRAL ASIAN JOURNAL OF MEDICAL AND NATURAL SCIENCES, 3(3), 144-147.

Kamamnoga, I1I. M., Temaes, 111. XX., & Xamumgosa, H. K. (2020). [TapameTpsr huzndeckoro pa3BUTHS 8-JIETHHX JETEH B
HOpME | TpH ckonnose. Mopgonozus, 157(2-3), 92-93.

Kamamnoga, I1I. M., Temaes, III. XK., & Xacanosa, 1. A. (2021). MopdomeTpudeckass XapakTeprCTHKa MapaMeTPOB
(U3MYECKOTr0 Pa3BUTH JeTeil co CKOMMo30M. OnepamusHas Xupypeus u kiunuyeckas aunamomus (ITupocosckuil
Hayunwiil ocypuan), 5(2), 26-31.

Kamalova, S. M., & Teshaev, S. J. Comparative Characteristics of Morphometric Parameters of Children with
Scoliosis. measurements, 14, 15.

Kamaiosa, III. M., Temaes, I11. XK., Changes in anthropometric parameters of physical development of children with
scoliosis (2021). Society and innovations, 2 (2), 432-440

Kamalova, S. M. (2021, January). CHANGES IN THE PARAMETERS OF THE PHYSICAL DEVELOPMENT OF
9-YEAR OLD CHILDREN WITH SCOLIQSIS. In Archive of Conferences (pp. 5-6).

Muzaffarovna, K. S. (2021). Morphometric changes in the parameters of physical development of children with
scoliosis. ACADEMICIA: AN INTERNATIONAL MULTIDISCIPLINARY RESEARCH JOURNAL, 11(2), 359-361.

Kamanosa, 1. M., B(acaHOBa, O. A, & Ammmosa, H. I1. (2020). HAPOOAHASA MEAUIIMHA KAK METO/
JIEYEHUS Y IETEU CO CKOJIMO30OM. Hosguiil denb 6 meduyune, (4), 525-528.

Kamanora, 1. M., XacaHOBa, . A., & Amumosa, H. II. (2020). HAPOJAHAS MEJUIIMHA KAK METOJ
JIEYEHUA Y JETEU CO CKOJIMO30M. Hoswiti Oenv 6 meduyune, (4), 525-528.

Kamalova, S. M., & Teshaev, S. J. Comparative Characteristics of Morphometric Parameters of Children with
Scoliosis. measurements, 14, 15.



27.

28.

29.

30.

31.

Miasto Przysztosci
Kielce 2022

Muxiddinovna, I. M. (2022). IMPACT OF ENERGY DRINKS AND THEIR COMBINATION WITH ALCOHOL TO
THE RATS METOBOLISM. Gospodarka i Innowacje., 22, 544-549.

Mukhiddinovna, I. M. (2022). EFFECTS OF CHRONIC CONSUMPTION OF ENERGY DRINKS ON LIVER AND
KIDNEY OF EXPERIMENTAL RATS. International Journal of Philosophical Studies and Social Sciences, 2(4), 6-11.

Muxiddinovna, I. M. (2022). Effects of Energy Drinks on Biochemical and Sperm Parameters in Albino
Rats. CENTRAL ASIAN JOURNAL OF MEDICAL AND NATURAL SCIENCES, 3(3), 126-131.

XycertnoHa K. T'. (2022). Mopdonorundeckne OCOOCHHOCTH IMOYEK IMOCIE MEAUKAMEHTO3HOW KOPPEKIUHU JIETKOM
uepenHo-Mo3roBoit Tpasmbl. [JEHTPATTBHO-ASUATCKUU JKYPHAJ MEJUIIMHCKUX U ECTECTBEHHBIX
HAVK, 3(3), 151-155.

Xyceitnoa ['ymbman XyceitHosHa (2022). MOPOOMETPUYECKHUE TTAPAMETPBI IIIMTOBUIHOM KEJIE3bI
N ®N3NYECKOE PA3BUTHUE. bronorus n mHTErpaTHBHAS METUINHA, (2 (55)), 5-13.



