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ABSTRACT. Background. Diabetes mellitus (DM) is one of the most prevalent chronic endocrine disorders worldwide
and is characterized by persistent hyperglycemia and the development of microvascular and macrovascular complications.
Despite the increasing global burden of the disease, data on the clinical and morphological characteristics of diabetes in
Central Asian countries, including the Republic of Uzbekistan, remain limited. Objective. To analyze the clinical and mor-
phological features of diabetes mellitus in patients from the Republic of Uzbekistan and to assess the relationship between
histopathological changes and clinical manifestations of the disease. Methods. A cross-sectional descriptive study was con-
ducted involving 230 patients with type 1 and type 2 diabetes mellitus observed between 2022 and 2024. Clinical, biochem-
ical, and instrumental parameters were evaluated, including glycemic con-trol, HbAlc levels, renal function, and ophthal-
mological status. Morphological analysis was performed on tissue samples of the pancreas, kidneys, and retina obtained
from autopsy material and ante-mortem renal biopsies. Standard his-tological staining techniques and morphometric analy-
sis were applied. Statistical analysis included comparative and correlation methods. Results. Poor glycemic control (HbAlc
> 7%) was observed in 92.2% of patients. Morphological examination revealed degeneration of pancreatic B-cells with
fibrotic replacement, pronounced glomerulosclerosis, and characteristic features of diabetic retinopathy, including retinal
neovascularization. The severity of morphological changes showed a significant correlation with disease duration and
HbA1c levels (p < 0.01). A substantial proportion of patients demonstrated combined involvement of multiple target organs.
Conclusion. Diabetes mellitus in the Republic of Uzbekistan is associated with marked clinical and morphological altera-
tions closely related to inadequate glycemic control and longer disease duration. These findings highlight the importance of
early diagnosis and optimization of therapeutic strategies to prevent the prog-ression of diabetic complications.
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Introduction (WHO, 2023), more than 540 million people world-
Diabetes mellitus (DM) is a chronic metabolic wide suffer from various forms of diabetes mellitus
and endocrine disease characterized by persistent hy- [1], and the International Diabetes Federation pro-
perglycemia resulting from impaired insulin secre- jects that this number may exceed 700 million by
tion, decreased tissue sensitivity to its action, or a 2045 [2]. The increasing prevalence of the disease is
combination of both. The disease is accompanied by associated with global epidemiological changes and
disturbances in carbohydrate, lipid, and protein me- lifestyle factors, including urbanization, obesity, and
tabolism and leads to the development of a wide range physical inactivity. In low- and middle-income coun-
of micro- and macroangiopathic complications. tries, the burden of DM is particularly high due to late
According to the World Health Organization diagnosis, limited coverage of screening programs,

and insufficient access to specialized medical care.
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In the Republic of Uzbekistan, the epidemiolog-
ical profile of diabetes mellitus generally reflects
global trends [3]. According to the Agency of Statis-
tics under the President of the Republic of Uzbekistan
(2024), more than 230,000 patients are officially reg-
istered with a diagnosis of diabetes [7]. However, ep-
idemiological models based on population studies in-
dicate that the true prevalence of the disease among
the adult population may reach 7.9%, indicating a sig-
nificant proportion of undiagnosed cases.

The increase in incidence is accompanied by an
increase in the frequency of complications, including
diabetic nephropathy, retinopathy, neuropathy, and
cardiovascular disorders. Morphological examination
of tissues in diabetes mellitus allows for a deeper un-
derstanding of the pathophysiological mechanisms of
the disease. Histopathological examination of the
pancreas, kidneys, and retina reveals structural
changes that determine disease progression and the
development of complications, and comparison of
morphological data with clinical indicators helps im-
prove approaches to early diagnosis and therapy.

Given the limited clinical and morphological
data from Central Asian countries, including Uzbeki-
stan, this study aims to analyze the clinical and histo-
logical features of diabetes mellitus in patients seen
between 2022 and 2024.

Objective

To analyze the clinical and morphological fea-
tures of diabetes mellitus in patients from the Repub-
lic of Uzbekistan and to identify the relationship be-
tween histopathological changes and clinical mani-
festations of the disease observed between 2022 and
2024.

Materials and methods

This study was a descriptive, cross-sectional
study conducted from January 2022 to December
2024 at the Central Clinical Hospital of Tashkent (Re-
public of Uzbekistan). The study aimed to evaluate
the clinical, biochemical, and morphological features
of patients with a confirmed diagnosis of diabetes
mellitus.

The study protocol was reviewed and approved
by the Ethics Committee of Tashkent State Medical
University (Protocol No. 2021/12-E dated December
15, 2021). All participants provided written informed
consent prior to inclusion in the study. The study was
conducted in accordance with the principles of the
2013 Declaration of Helsinki for Biomedical Re-
search Involving Human Subjects.

Study population

The study included 230 patients (92 men and
138 women) aged 35 to 75 years.

Inclusion criteria:

* Confirmed diagnosis of type 1 or type 2 diabe-
tes mellitus according to the WHO diagnostic criteria
(2023):

o Fasting plasma glucose > 7.0 mmol/L, or
o HbAlc > 6.5%, or
0 2-hour post-load plasma glucose > 11.1

12

mmol/L

» Age 35 to 75 years

* Disease duration of at least 1 year

* Willingness to participate in the study

Exclusion criteria:

* Secondary forms of diabetes (pancreatogenic,
drug-induced, endocrinopathies)

* Acute infectious diseases at the time of exami-
nation

* Malignant neoplasms

* Pregnancy and lactation

* Refusal to participate in the study

Distribution by diabetes type:

* Type 1 diabetes mellitus: 126 patients (55%)

o Moderate Age: 42.3 + 11.2 years

o Average disease duration: 14.6 + 6.8 years
* Type 2 diabetes mellitus: 104 patients (45%)

0 Average age: 62.1 & 8.4 years

o Average disease duration: 9.2 = 5.3 years

Note:

The high proportion of patients with type 1 dia-
betes in this sample (55%) does not reflect the popu-
lation distribution of diabetes types and is explained
by the specific clinical setting of the study. The Tash-
kent Central Clinical Hospital is a specialized endo-
crinology center of national significance, where pa-
tients with type 1 diabetes are referred from all over
Uzbekistan for insulin therapy and treatment of com-
plications. As is the case worldwide, type 2 diabetes
predominates in this population (approximately 90%
of all diabetes cases).

All patients underwent a comprehensive clinical
and laboratory examination at inclusion.

Clinical and biochemical assessment

Clinical data were collected from medical rec-
ords, physical examination, and laboratory tests.

Glycemic control assessment:

* Fasting plasma glucose (venous blood, glucose
oxidase method)

* Glycated hemoglobin (HbA1c) — high-perfor-
mance liquid chromatography (HPLC)

Renal function assessment:

* Serum creatinine (kinetic Jaffe method)

* Estimated glomerular filtration rate (eGFR) us-
ing the CKD-EPI formula

* Urine microalbuminuria test (immunoturbidi-
metric method)

* Daily proteinuria

Ophthalmological examination:

* Visometry (visual acuity)

* Ophthalmoscopy with drug-induced mydriasis

* Optical coherence tomography (OCT) of the
retina (Cirrus HD-OCT, Carl Zeiss Meditec)

* Classification of diabetic retinopathy accord-
ing to the recommendations of the International
Council of Ophthalmology (1CO, 2018)

Cardiovascular assessment:

* 12-lead electrocardiography (ECG)

* Blood pressure monitoring
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* Assessment of cardiovascular history (myocar-
dial infarction, stroke)

Histopathological and morphological analysis

Morphological analysis was performed on pan-
creatic, kidney, and retinal tissue samples obtained
from the following sources:

A. Postmortem material (autopsy): Pancreatic,
kidney, and retinal tissue samples were obtained from
postmortem examinations of 45 patients from the to-
tal cohort (19.6%) who died from complications of
diabetes or related diseases between 2022 and 2024.
Written consent from the relatives of the deceased
was obtained for autopsy and sample collection in ac-
cordance with the legislation of the Republic of Uz-
bekistan. Autopsy was performed within 6-12 hours
after death.

B. Vitality kidney biopsy: Renal tissue biopsies
were obtained from 18 patients (7.8%) during diag-
nostic percutaneous kidney biopsy for the following
clinical indications:

* Progressive proteinuria (> 1 g/day) of unknown
etiology

* Rapid decline in renal function (eGFR decline
> 5 mL/min/1.73 m? per year)

* Nephrotic syndrome

* Suspected concomitant glomerulopathy

The procedure was performed under ultrasound
guidance using a 16G automated biopsy needle. All
patients signed informed consent explaining the risks
of the procedure (bleeding, pneumothorax, infection).

Note:

Pancreatic biopsy was not performed in vitality
patients due to the high risk of complications (pancre-
atitis, bleeding, pseudocyst formation) and the lack of
clinical indications.

Tissue processing and staining:

Tissue samples were fixed in 10% neutral buff-
ered formalin (pH 7.2-7.4) for 24-48 hours at room
temperature, then washed with running water, dehy-
drated in increasing concentrations of alcohol (70%,
80%, 96%, 100%), embedded in paraffin blocks, and
sectioned on a microtome into 4-5 pm thick sections.

Staining methods:

1. Hematoxylin and eosin (H&E) — to assess the
overall morphological picture and cellular architec-
ture

2. Periodic acid-Schiff (PAS) reaction — to vis-
ualize thickening of the glomerular basement mem-
branes, mesangial matrix, and glycogen

3. Masson trichrome — to assess fibrosis, colla-
gen deposition, and sclerotic changes

Microscopic examination was performed using
an Olympus CX43 light microscope (Olympus Cor-
poration, Japan) at magnifications of X100, x200, and
x400. Photomicrography was performed using a
high-resolution digital camera.

Morphometric analysis:

To quantify morphological changes, the follow-
ing measurements were performed:

* Glomerular basement membrane thickness (av-
erage of 10 measurements)

* Mesangial matrix area (ImagelJ software)

* Retinal capillary density (number of capillaries
per 1 mm? of tissue)

All morphological observations were inde-
pendently assessed by two experienced pathologists
(with over 15 years of experience) to ensure diagnos-
tic accuracy and reproducibility of the results. In case
of discrepancies, an additional advisory review of the
slides by a third expert was performed. The inter-rater
agreement coefficient (Cohen's kappa) was 0.89,
which corresponds to an excellent level of agreement.

Statistical analysis

Statistical data processing was performed using
SPSS version 26.0 (IBM Corp., USA) and GraphPad
Prism 9.0.

Descriptive statistics: For normally distributed
quantitative variables, data are presented as mean =+
standard deviation (M + SD). For non-normally dis-
tributed variables, the median and interquartile range
(25th; 75th percentiles) were used. Categorical data
are presented as absolute numbers and percentages.

Test of normality: The Shapiro-Wilk test was
used to assess the normality of distribution of quanti-
tative variables.

Comparative analysis:

* To compare two independent groups (types 1
and 2 diabetes), the Student's t-test was used for nor-
mal distributions; for abnormal distributions, the
Mann-Whitney U-test was used.

* To compare categorical variables, the Pearson
chi-square test or Fisher's exact test (for expected fre-
quencies < 5) were used.

Correlation analysis: To assess the relationship
between morphological changes and biochemical pa-
rameters (HbAlc, eGFR, disease duration), the Pear-
son correlation coefficient (for normal distributions)
or Spearman's rank correlation coefficient (for abnor-
mal distributions) was used.

Significance level: Differences were considered
statistically significant at p < 0.05. Bonferroni's cor-
rection was used for multiple comparisons.

Sample size calculation: With an expected dif-
ference in mean HbAlc values between groups of
1.5%, a standard deviation of 1.1%, a power of 80%,
and a significance level of a = 0.05, the minimum re-
quired sample size is 11 subjects per group. The ac-
tual sample size (n = 230) provides sufficient statisti-
cal power (>99%) to detect clinically significant dif-
ferences.

Methodological Justification

The methods of histological processing and tis-
sue staining used complied with generally accepted
standards of morphological diagnostics described in
pathological anatomy guidelines [6]. Pathological as-
sessment of diabetic nephropathy was conducted tak-
ing into account current understanding of the patho-
genesis and morphological criteria of kidney damage
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in diabetes mellitus, as outlined in international clini-
cal reviews [4]. Morphological classification and in-
terpretation of retinal changes were based on the In-
ternational Council of Ophthalmology recommenda-
tions for the diagnosis and staging of diabetic reti-
nopathy [5]. The statistical methods used correspond
to standard biomedical research.

Results

3.1. Clinical characteristics of patients

A total of 230 patients with a confirmed diagno-
sis of diabetes mellitus (DM) were examined: 92 men
(40.0%) and 138 women (60.0%), aged 35 to 75
years. The mean age was 58.0 + 9.6 years, the mean

disease duration was 12.2 + 6.5 years. Type 1 diabetes
was diagnosed in 126 patients (55%), type 2 diabetes
— in 104 patients (45%). Patients with type 1 diabe-
tes were significantly younger (42.3 £ 11.2 years)
compared with patients with type 2 diabetes (62.1 +
8.4 years; p < 0.001) and had a longer disease dura-
tion (14.6 + 6.8 vs. 9.2 + 5.3 years; p < 0.001). Body
mass index was higher in patients with type 2 diabetes
(33.5+4.6 kg/m?; p <0.001). The most common clin-
ical manifestations were polyuria (81%), polydipsia
(76%), and fatigue (68%). Insufficient glycemic con-
trol (HbAlc > 7%) was found in 92.2% of patients [1,
2].

Table 1
Demographic and clinical characteristics of patients
Indicator Total (n=230) Type 1 diabetes  Type 2 diabetes  p-value
(n=126) (n=104)

Age, years (M = SD) 58,0+9,6 423+11,2 62,1 8.4 < 0,001
Men, n (%) 92 (40,0) 54 (42,9) 38 (36,5) 0,332
Women, n (%) 138 (60,0) 72 (57,1) 66 (63,5) 0,332
Duration of diabetes, years (M + SD) 122+6,5 14,6 £ 6,8 92+53 < 0,001
BMI, kg/m? (M + SD) 28,4+5,2 24,1+38 33,5+4,6 < 0,001

3.2. Biochemical and functional parameters

The mean fasting glucose level was 10.6 + 2.4
mmol/L, HbAlc — 8.9 &+ 1.1%. Moderate and severe
renal function impairment (eGFR < 60 ml/min/1.73
m?) was detected in 39.1% of patients. Microalbumi-
nuria was diagnosed in 48.7%, proteinuria — in
20.9% of those examined [4]. Diabetic retinopathy
was detected in 97 patients (42.2%), of which the pro-
liferative form — in 10.0%. Cardiovascular compli-
cations were recorded in 42.2% of patients, including
arterial hypertension (71.3%) and coronary heart dis-
ease (33.9%).

Table 2
Biochemical Parameters
Indicator Value Range  Norm
(M £ SD)

Fasting glucose, 10,6+24 6,8-17,2 3,9-6,1
mmol/L
HbAlc, % 89+1,1 65-11,8 <57
Creatinine, 156 £68 62-412 62-115
pmol/L
eGFR, 68+28 12-118 > 90
mL/min/1.73 m?
Total cholesterol, 58+1,2 3,294 <52

mmol/L

3.3. Morphological changes in the pancreas

Histological examination of postmortem pancre-
atic specimens (n = 45) revealed varying degrees of
B-cell degeneration in the islets of Langerhans, a de-
crease in islet size and number (Fig. 1), and partial or
complete fibrous replacement (58% of specimens).
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Fig. 1. B-cell degeneration in the islets of Langerhans.
Islet architecture is disrupted and partially replaced by fi-
brous connective tissue. Hematoxylin and eosin staining.
x400.

Patients with type 1 diabetes were more likely to
have lymphocytic infiltration of the islets (insulitis).
The degree of B-cell degeneration significantly corre-
lated with disease duration (r = 0.72; p < 0.001) and
HbAlc levels (r = 0.58; p < 0.01).

3.4. Morphological changes in renal tissue

Renal tissue revealed typical features of diabetic
nephropathy: mesangial dilation, thickening of the
glomerular basement membranes, and glomeruloscle-
rosis, including the Kimmelstiel-Wilson nodular type
(Fig. 2).

Arteriolar hyalinosis and interstitial fibrosis
were present in the majority of cases. The severity of
glomerulosclerosis significantly correlated with a de-
crease in eGFR (r=—-0.81; p <0.001) and serum cre-
atinine levels (p < 0.01).
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Fig. 2. Diffuse and nodular glomerulosclerosis with
thickening of the glomerular capillary loops and Bowman's
capsule. Hematoxylin and eosin staining. x400.

3.5. Morphological changes in the retina

Morphological analysis of the retina revealed
signs of diabetic retinopathy with a predominance of
microangiopathic changes. The main findings were
thickening of capillary basement membranes, loss of
pericytes (87% of samples), microaneurysms, and ar-
eas of ischemia (Fig. 3). Retinal neovascularization
was observed in 48% of cases and was associated

with diabetes duration (r = 0.79; p < 0.001) and
HbAlc levels (r = 0.71; p < 0.001).

Fig. 3. Retinal neovascularization with the formation of
new small-caliber vessels and capillary proliferation. Hema-
toxylin and eosin staining. x200.

3.6. Combined lesions and risk factors

Simultaneous damage to multiple target organs
was detected in a significant proportion of patients:
nephropathy and retinopathy in 29.6%, and multiple
organ complications in 16.5%.

Table 3

Relationship between morphological changes and clinical parameters

Morphological changes Correlating parameter  r (Pearson) p-value
B-cell degeneration Duration of diabetes 0,72 <0,001
B-cell degeneration HbAlc 0,58 <0,01
Mesangial dilation HimrensHocTs CJJ 0,74 < 0,001
Glomerular BM thickness HbAlc 0,66 <0,001
Glomerulosclerosis eGFR -0,81 <0,001
Retinal neovascularization HimrensHocts CJ 0,79 < 0,001
Pericyte loss HbAlc 0,71 < 0,001
Overall microangiopathy severity HbAlc 0,68 <0,01

Discussion

This study presents a comprehensive clinical and
morphological analysis of diabetes mellitus in pa-
tients in the Republic of Uzbekistan and confirms the
systemic nature of the disease, primarily affecting tar-
get organs—the pancreas, kidneys, and retina. The re-
sults demonstrate typical micro- and macroangio-
pathic changes consistent with data from the global
literature, while also reflecting regional differences in
the disease course.

4.1. Epidemiological aspects

The increasing prevalence of diabetes mellitus in
Uzbekistan is consistent with global trends described
by the WHO and the International Diabetes Federa-
tion [1, 2]. Despite the official registration of over
230,000 patients, calculation models indicate a signif-
icantly higher true prevalence of the disease, suggest-

ing a large number of undiagnosed cases. Late detec-
tion of diabetes contributes to the development of
complications already at the time of diagnosis, as ev-
idenced by the high incidence of nephropathy and ret-
inopathy in the study cohort.

4.2. Morphological changes and pathogenesis

Pancreatic -cell degeneration, detected in most
samples, reflects a progressive loss of functional islet
mass. These changes are consistent with the pathoge-
netic mechanisms described in the Robbins & Cotran
guidelines, including the influence of hyperglycemia,
oxidative stress, and inflammatory mediators [6]. In
type 1 diabetes, signs of autoimmune damage (insu-
litis) predominated, whereas in type 2 diabetes, glu-
cotoxicity and lipotoxicity played a leading role.

Morphological changes in the kidneys were con-
sistent with the classic picture of diabetic nephropa-
thy. Severe glomerulosclerosis and thickening of the
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basement membranes directly correlated with a de-
crease in eGFR, confirming the decisive role of struc-
tural damage in renal dysfunction. These data are con-
sistent with the results of modern clinical reviews em-
phasizing the importance of morphological criteria in
predicting renal failure in diabetes [4].

4.3. Diabetic retinopathy as a manifestation of
systemic microangiopathy

Retinal neovascularization is a key morphologi-
cal feature of proliferative diabetic retinopathy and
reflects chronic retinal ischemia and activated angio-
genesis, consistent with the recommendations of the
International Council of Ophthalmology [5]. Pericyte
loss and thickening of capillary basement membranes
indicate early damage to the microvasculature and ex-
plain the development of microaneurysms, hemor-
rhages, and macular edema.

The high frequency of combined kidney and ret-
inal damage confirms the systemic nature of diabetic
microangiopathy and the common pathogenetic
mechanisms underlying damage to various organs.

4.4. The importance of glycemic control

The pronounced correlation between HbAlc
levels and the degree of morphological changes un-
derscores the key role of glycemic control in prevent-
ing complications. The obtained data are consistent
with the results of large international studies showing
that lowering HbALc significantly reduces the risk of
developing microvascular lesions. The high propor-
tion of patients with inadequate glycemic control in-
dicates the need to optimize therapeutic strategies and
improve treatment adherence.

4.5. Study limitations

The main limitations of the study include its
cross-sectional design, the lack of a control group,
and the limited amount of pancreatic morphological
material. Furthermore, the study was conducted at a

specialized center, which may have resulted in the in-
clusion of more severe clinical cases.

Conclusion

Diabetes mellitus is one of the most significant
medical and social problems in the Republic of Uz-
bekistan, characterized by a high prevalence and
complication rate. This study demonstrated that the
disease is accompanied by pronounced clinical and
morphological changes, primarily affecting the pan-
creas, kidneys, and retina.

The main histopathological manifestations of di-
abetes mellitus include degeneration of B-cells in the
islets of Langerhans with fibrous replacement, glo-
merulosclerosis with thickening of the glomerular
basement membranes, and microangiopathic changes
in the retina with the development of neovasculariza-
tion. The severity of these changes is closely related
to the level of glycemic control and the duration of
the disease.

These findings highlight the key role of early di-
agnosis and maintenance of stable metabolic control
in preventing irreversible target organ damage and re-
ducing the risk of severe diabetic complications.

Prospects for further research

Promising areas for further research include
multicenter prospective observations using immuno-
histochemical and molecular methods aimed at stud-
ying the pathogenetic mechanisms of diabetic com-
plications and developing personalized therapeutic
approaches.

Information on conflict of interest

There are no potential or apparent conflicts of
interest related to this manuscript at the time of pub-
lication, and are not anticipated.

Information about funding

This research received no specific grant from any
funding agency in the public, commercial, or not-for-
profit sectors.

References

1. World Health Organization. Global report on
diabetes. Geneva: World Health Organization; 2023.

2. International Diabetes Federation (IDF). IDF
Diabetes Atlas. 10th ed. Brussels: International Dia-
betes Federation; 2024. Available from: https://diabe-
tesatlas.org/resources/previous-editions/

3. WHO Regional Office for Europe. Diabetes
in Uzbekistan: Country profile 2023. Copenhagen:
WHO Regional Office for Europe; 2023. Available
from: https://gateway.euro.who.int/en/country-pro-
files/uzbekistan/

4. El-Sayed AM, Hassan R, Ahmad S, et al. Di-
abetes and renal complications: an overview of path-
ophysiology, biomarkers, and therapeutic interven-
tions.  Biomedicines.  2024;12(5):1098.  doi:
10.3390/biomedicines12051098.

16

5. Wong TY, Sun J, Kawasaki R, et al. Guide-
lines on diabetic eye care: the International Council
of Ophthalmology recommendations for screening,
follow-up, referral, and treatment based on resource
settings. Ophthalmology. 2018;125(10):1608-1622.
doi: 10.1016/j.ophtha.2018.04.007.

6. Kumar V, Abbas AK, Aster JC. Robbins and
Cotran Pathologic Basis of Disease. 11th ed. Phila-
delphia: Elsevier; 2023. ISBN: 978-0-323-76312-8.

7. Agency of Statistics under the President of the
Republic of Uzbekistan. Key health system indicators
of the Republic of Uzbekistan: results for 2024. Tash-
kent: Agency of Statistics; 2025. Available from:
https://unece.org/sites/default/files/2025-
03/GA%20Uzbekistan%202024%20Report.pdf

MORPHOLOGIA 2026 * Volume 20 * Ne 1

MOP®OJIOITSA © 2026 « Tom 20 » Ne 1


https://creativecommons.org/licenses/by/4.0/

ISSN 1997-9665 https://morphology.dma.edu.ua CC BY 4.0 license

AnnadepaieB B.T., AxpapoBa A.b. AKTyajIbHIiCTh I[yKPOBOIo Jiadery, emigemMiosoriyna cutyaitis Ta
KJIiHiKo-Mop@ooriuni ocodnnBocti B Pecny0uini Y30exkucran.

TamkenTchkmii KepaxaBHMIl MeqM4YHUI yHiBepcuTeT, Tamkent, Pecniy0iika Y30exkucran.

PE®EPAT. Aktyansnicts. Llykposuii giadet (I1/1) € ojHIM 3 HAWNOMIMPEHIMINX XPOHIYHUX CHAOKPUHHUX
3aXBOPIOBAHb, 110 XapaKTEPH3YETHCS CTIMKOIO TIMEPIIIiKEMI€l0 Ta PO3BUTKOM MIKPO- Ta MaKpO-aHT1OMaTHYHHX
yckiagHeHb. He3Baxkaroun Ha 3pocTaHHs 3aXBOPIOBAHOCTI, JaHi PO KiiHiKo-Mopdonoriuni ocobnusocti L] y
kpainax LlenTpansHoi A3ii, Bkitouatoun PecriyOniky Y30ekucran, 3anumaioTbes oomexennmu. Mera. [Ipoana-
J3yBaTH KITiHIYHI Ta MOP}OIOTidHI 0COOIMBOCTI IyKpoBOTO Aiabery y manieHTiB PecnyOuikn Y30ekucraH, a Ta-
KOXXK OLIHUTH B3a€MO3B'SI30K MiX TiCTOIIATOJOTIYHUMHE 3MiHAMH Ta KIIHIYHAMH IPOSIBAMU 3aXBOpIOBaHHS. Me-
Toau. [IposeneHo oqHOMOMEHTHE onmcoBe AociimpkeHHs 230 mamienTis i3 L] 1-ro ta 2-ro TwmiB, mo croctepi-
ramucs y 2022-2024 pokax. OuiHtoBaJHCs KIiHIYHI, 010XiMigHI Ta iHCTpyMEHTaIbHI TOKa3HUKH, BKIFOYAIOUH Pi-
BeHb TaikeMii, HbAlc, ¢pyHKIif0O HUPOK Ta cTaH opraHy 30py. Mopdomoridanii aHai3 BUKOHYBaBCs Ha 3pa3kax
MATUTYHKOBOT 371031, HUPOK Ta CITKIBKH, OTPUMAaHUX IIPH ayTOIICIi Ta MPKUTTEBOI Oiomncii Hupku. Bukopucro-
BYBAJIMCS CTaHJIApTHI IiCTOJIOTYHI MeTou GpapOyBaHHs Ta MOphoMeTpruHuid aHaii3. CtaTucTHYHa 00poOKa mpo-
BOJIMJIACS 13 32aCTOCYBAHHSAM KOPEILIHOIO Ta MOPiBHUILHOTO aHaiizy. Pesyabrarn. HenocratHii rimikeMiyHuH
koHTpoib (HbAlc > 7%) BusiBneno y 92,2% nauienri. Mopdosoriusae 1oCiiIKeHHs oKa3ajo AereHeparito B-
KJIITUH ocTpiBLiB JlaHTrepranca 3 ¢piOpo3HUM 3aMillleHHSIM, BUP@)KEHUH TJIOMEPYJIOCKIIEpO3 Ta O3HAKH JAiabeTHd-
HOI peTHHOMNATIl 3 HeoBacKysipu3anieto. CTyniHb MOP(OIOTIYHUX 3MIH JTOCTOBIPHO KOPEJIOBaja 3 TPUBAIICTIO
3axBoproBaHHs Ta piBHeM HbAlc (p<0,01). Y 3HauHOT YacTHHM MAIIEHTIB BiA3HAYAIOCS MOETHAHE YPAXKECHHS Ki-
JBKOX opraHiB-mimenell. BucHoBok. Llykposuii miabetr B PecmyOuinii Y30eknucTan xapaKTepHU3yeThCST BUpaXKe-
HUMH KJIiHIKO-MOP(OJIOTiYHIMH 3MiHaMH, IO TiICHO TOB'SA3aHi 3 HEJOCTATHIM TJIIKEMiYHUM KOHTPOJIEM Ta TPUBa-
JicTio 3axBoproBaHHsA. OTpUMaHi aHi HATOJOMIYIOTh HA HEOOXITHOCTI paHHBOI JIarHOCTHUKH Ta ONTHMi3alii Te-
parii Ui Tpo(UTAKTHKH IPOTPECYBaHHS YCKIIaHEHb.

KurouoBi cioBa: mykpoBuii giadet, Mopdooris, iadbeTndHa Heppomaris, NiabeTHIHA peTHHONATIA, [3-KITi-
TUHHU, MIKpOaHT10MaTisl.
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