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Abstract: The study involved 35 children aged 7 to 18 years (mean age of children 12.14+0.18
years), with exogenous constitutional obesity. The control group included 20 practically healthy children
with normal body weight. In this study, a clear relationship was obtained between the degree of obesity
and the severity of carbohydrate metabolism disorders and dyslipidemia in children and adolescents,
which was expressed in an increase in the level of cholesterol, triglycerides, LDL and in a decrease in
HDL, an increase in immunoreactive insulin and an increase in the IR HOMA R. in children with high
microalbuminuria. It was revealed that in children with obesity and microalbuminuria, violations of renal
hemodynamics at the level of interlobar and arcuate renal arteries are determined. A statistically
significant decrease in Vmin at the level of large renal vessels allows us to consider these changes as a
marker of early renal hemodynamic disorders.
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Relevance: In modern society, overweight and obesity are among the most pressing problems. The
number of overweight patients is steadily increasing and, according to some reports, is doubling every
three decades. Obesity is pathogenetically associated with several cardiovascular risk factors, such as
diabetes mellitus and arterial hypertension, which often lead to kidney damage; obesity itself is
associated with unfavorable renal hemodynamics, which, regardless of these factors, can contribute to
kidney pathology. Markers of renal damage, along with damage to the partial functions of the kidneys,
are changes in the kidneys according to the Doppler method of research. Ultrasonic Doppler, a method
that allows you to qualitatively and quantitatively assess the blood flow through the vessels of the
kidneys, the functional state of the renal parenchyma and the nature of pathological changes in it.In this
regard, the study of renal hemodynamics based on Dopplerography of the kidneys in children with
obesity is of scientific and practical interest and led to the setting of the goal of our study.
Purpose of the study: To study the nature of violations of renal hemodynamics using the method of
ultrasonic doplerometry.

Material and methods: our studies were carried out in family polyclinics of the city of
Samarkand (Uzbekistan). The study involved 35 children aged 7 to 18 years (mean age of children
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12.14+0.18 years), with exogenous constitutional obesity. The control group included 20 practically
healthy children with normal body weight.

Anthropometric studies were carried out using standard measuring instruments (floor stadiometer and
medical scales). Anthropometric measurements include: height, body weight, waist and hip
circumference. Comparison of the obtained data and assessment of physical development was carried
out according to the WHO centile tables of age and gender distribution of height and body weight for
children aged 5-19 years [1]. Body mass index (BMI) was calculated based on the measurements.

The results were evaluated using standard deviations of BMI (SDS) in accordance with WHO
recommendations [1]. Obesity in children and adolescents should be defined as +2.0 SDS BMI,
overweight +1.0 to +2.0 SDS BMI, and underweight -1.0 to -2.0 SDS BMI [1] . All children included in
the study were residents of the Samarkand region.

Microalbuminuria was determined in morning urine by a semi-quantitative method using visual test
strips for microalbuminuria MICRAL-TEST Il (Mikral-Test 2) Roche Diagnostics.

The concentration of glucose in the blood serum was determined by the glucose oxidase method.
Cholesterol (CH), high-density blood cholesterol (HDL) was determined using the enzymatic method.
Low-density lipoprotein cholesterol (LDL) and very low density lipoprotein cholesterol (VLDL) were
determined by Friedwald's formulas. The level of immunoreactive insulin (IRI) was determined by
enzyme immunoassay (ELISA) with the calculation of HOMAR IR indices according to the formulas.
All patients underwent ultrasound examination of the renal arteries using the VVoluson P8 apparatus. We
used convex and spectral sensors with a scanning frequency of 3.5 MHz. With color Doppler mapping,
a qualitative assessment of hemodynamics in the kidney parenchyma was carried out.

Quantitative analysis of the spectrum of the Doppler frequency shift was performed using computer
programs built into the ultrasound machine. To quantify the results, such indicators as the resistivity
index RI, the maximum blood flow velocity Vmax, and the minimum (end-diastolic) blood flow velocity
Vmin were determined.

Statistical processing of the obtained data was carried out on a personal computer using the Statistica 10
program. Methods of variational parametric and nonparametric statistics were used with the
determination of the arithmetic mean (M), standard deviation (o), standard error of the mean (m), relative
values (frequency, %). The statistical significance of the measurements obtained was determined by
Student's t-test (t) with the calculation of the error probability (P).

Research results: An analysis of the quantitative values of metabolic parameters characterizing
comorbidity in obesity in children and adolescents, in conjunction with the severity of obesity, revealed
a statistically significant increase in the median of all parameters characterizing lipid and carbohydrate
metabolism with an increase in body weight. The data were obtained in a comparative analysis after
determining the presence and level of albumin in the urine of children in the study groups. After its
determination by the level of MAU, we divided the children of the main group into two subgroups: group
1 with MAU up to 20 mg/I, group 2 with MAU >20 mg/I.

Doppler examination of the kidneys revealed that in both comparison groups there were no significant
differences in the RI resistivity index compared to children in the control group.

Studying the literature data, it was found that the change in RI in patients with severe obesity with the
presence of microalbuinuria is accompanied by a significant decrease in RI at the level of the interlobar
and arcuate arteries. At the same time, RI indicators in the group of patients with overweight or obesity
of 1-2 degrees were without significant deviations from normal values [5].
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According to other authors, there were no significant differences between the mean RI value in children
with normal urinary albumin levels and microalbuminuria [4]. In our study, despite the difference
between the two groups, the indicators were not significant.

The difference according to Dopplerography in the two compared groups was a significantly significant
increase in the level of maximum blood flow velocity Vmax in the trunk of the renal artery, as well as
in the segmental, interlobar and arcuate arteries, as well as a statistically significant increase in the
minimum blood flow velocity Vmin in the interlobar and arcuate arteries in the group of children with
obesity and microalbuminuria and compared with the control group.

In sick children with obesity and MAU at the level of the interlobar and arcuate arteries, a decrease in
the average indicators of peripheral resistance below normal values was noted, i.e. as the degree of
manifestations of microalbuminuria increased, blood flow indicators tended to decrease at all levels of
the renal artery.

The data obtained are evidence of the onset of impaired renal function, when intrarenal hemodynamic
disorders are the basis, namely the development of intraglomerular hypertension, hyperfiltration
developing in this condition is a consequence of this. The kidney has the ability to increase perfusion
pressure to give a corresponding increase in vascular resistance. In response to an increase in blood
pressure, the tone in the renal vessels should increase accordingly, i.e. voltage increases, the vessel
narrows and the resistance to blood flow increases, which should have been reflected in RI.

However, the vascular resistance index at both stages, that of microalbuminuria and microalbuminuria,
did not change significantly, which characterizes the compensatory mechanism for increasing the rate
of intrarenal blood flow, as well as the factor that keeps the increase in intraglomerular hypertension.

In children with obesity and MAU, there was a decrease in the end-diastolic blood flow velocity both in
large arteries (stem, segmental) and in small arteries (interlobar and arcuate) of the kidneys, which was
a reflection of the earliest stages of intrarenal hemodynamic restructuring in this category of patients.
Thus, a decrease in the end-diastolic blood flow velocity in the kidney vessels of all calibers can be
considered an early marker for the development of kidney damage in children with obesity and MAU.
Conclusions: Proteinuria and UIA are important factors in kidney damage and, according to recent
studies, are increasingly common in overweight and obese people, even in the absence of diabetes
mellitus. In this study, a clear relationship was obtained between the degree of obesity and the severity
of carbohydrate metabolism disorders and dyslipidemia in children and adolescents, which was
expressed in an increase in the level of cholesterol, triglycerides, LDL and in a decrease in HDL, an
increase in immunoreactive insulin and an increase in the IR HOMA R.

It was also found that already at the stage of microalbuminuria in children with obesity, violations of
renal hemodynamics at the level of the interlobar and arcuate renal arteries are determined, with the
progression of kidney damage, kidney vessels of a larger caliber (segmental and stem) are involved in
the process. A statistically significant decrease in Vmin at the level of large renal vessels, as well as in
the arcuate artery, allows us to consider these changes as a marker of early renal hemodynamic disorders
and require further study.

Jlureparypa:
1. Bcemwuphas opranuzaius 3apaBooxpaHeHus. OxxupeHue u U30bITOUHbIN Bec. MHbopManmoHHbIN
OIOJUIETeHD No 311. SAuBaps 2015 T. DNeKTPOHHBINA pecypc:

http://www.who.int/mediacentre/factsheets/fs311/ru/.

144  http://journals.academiczone.net/index.php/rjtds


http://journals.academiczone.net/index.php/rjtds

RESEARCH JOURNAL OF TRAUMA AND DISABILITY STUDIES

Volume: 3 Issue:5 | May-2024 ISSN: 2720-6866
http://journals.academiczone.net/index.php/rjtds

10.

11.

12.

13.

14.

15.

16.

Lobstein T, Baur L, Uauy R. IASO International Obesit TaskForce. Obesity in children and young
people: a crisis in public health. Obes Rev 2004; 5 Suppl 1: 4-104

Wang Y, Chen X, Song Y et al. Association between obesity and kidney disease: a systematic review
and metaanalysis. Kidney Int 2008; 73: 19-33

Wahba IM, Mak RH. Obesity and obesity-initiated metabolic syndrome: mechanistic links to chronic
kidney disease. Clin J Am Soc Nephrol 2007; 2: 550-562

Sarafidis PA, Ruilope LM. Insulin resistance, hyperinsulinemia, and renal injury: mechanisms and
implications. Am J Nephrol 2006; 26: 232-244

BsimkoBa AA, Jlebenesa EH, Kpacukor C.M u np. KiMHUKO MaToreHeTUYECKUE AaCIEKThI
MOBPEKICHHS TIOYEK IIpU OskupeHnu (0030p muteparypsl). Hedpomorus 2014; (3): 24-33 [Vyalkova
AA, Lebedeva EN, Krasikov CI i dr. Kliniko-patogeneticheskie aspekty povrezdenia pochek pri
ogirenii. Nephrologia 2014; (3): 24-33]

Henos .M, Mensuuuenko ['.A, PomannmoBa T.M. IlaroreHernueckre acmeKkTbl OXKUPEHUS.
Osxupenue u metabonusm 2004; (1): 3-9 [Dedov 11, Mel’'nichenko GA, Romancova TI. Patogenet
lapugpymuna JI. M., Amypoa M. JI., Toitmboa H. C. CoBepuieHCTBOBaHHE Teparuu
MeTa00INUECKOTO CHUHApOMA Yy HOAPOCTKOB IIpHU IIOMOIIU IMPUMCHCHUA O-JINIIOEBON KHUCIOTHI
//Hayka, Texuuka u oopasosanue. — 2018. — Ne. 10 (51). — C. 69-72.

I'apudynuna JI. M., Kynpartosa I'. H., I'oiin6osa H. C. Ctenenp MeTabOIMUECKUX HApyIIEHUH y
JeTeii W TOAPOCTKOB C OXHPEHHEM M apTepUAIbHOW TUIEpTeH3WeH //AKTyaabHBIE BOIPOCHI
coBpeMeHHoM Hayku. — 2016. — T. 4. — C. 19-23.

Tapudymna JI. M., Toitu6osa H. C. COCTOSIHUE ITOYEK VY JETEM C SK30TI'EHHO-
KOHCTUTYIHNOHAJIBHBIM OXMPEHUEM /IKYPHAJL PEITPOAYKTUBHOI'O
310POBbA 1 YPO-HE®POJIOTMYECKUX HCCHEI[OBAHHfl. —2020. - T.1.— Ne. 1.
I'oitn6oBa H. C., rapudynuna i1. M. OyHKIMK NOYEK y JETeH ¢ OKUPEHUEM //BOIPOCHI HAYKU U
obpazoBanus. — 2020. — Ne. 26 (110). —c. 51-57.

I'oitn6oBa H. C. I'apudynuna Jluns Maparosna //JOURNAL OF REPRODUCTIVE HEALTH
AND URO-NEPHROLOGY RESEARCH. — C. 50.

AmypoBa M. BOJIAJIAP BA VCMUPJIAPJJA CEMU3JIMK BA J1 BATAMWHU JEDULIUTU
//[’KypHan renato-ractpo3nrepoiorudeckux uccienopanmid. — 2020. — T. 1. — Ne. 3. — C. 66-71.
Garifulina L., Ashurova M., Goyibova N. Characteristic of the cardiovascular system in children and
adolescents at obesity in accompanience of arterial hypertension //European Journal of Molecular
and Clinical Medicine. — 2020. — Ne. 7 (3). — C. 3171.

Amryposa M. K., I'apudynuna JI. M. MuHnepanbHas INIOTHOCTh KOcTel U ypoBeHb Butamuna /[ Y
JIETEM ¢ oxupenuem //Children's Medicine of the North-West. — 2020. — T. 8. — Ne. 1. — C. 44-44,
lapugynuna JI. M., amyposa M. XK., roiin6oa H. C. OneHka KOMIOHEHTOB MeTa0O0JINYECKOTO

CUHJIpOMA y JIeTe! C O)KUPEHUEM //3T0pPOBbE CEMbH-OYyIIee POCCUU.

145 nhttp://journals.academiczone.net/index.php/rjtds


http://journals.academiczone.net/index.php/rjtds

