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THE IMPORTANCE OF CLINICAL AND LABORATORY MARKERS IN ASSESSING THE
DEVELOPMENT OF OSTEOPOROSIS IN MIDDLE-AGED AND ELDERLY PATIENTS
WITH NON-ALCOHOLIC FATTY LIVER DISEASE
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v" Resume

Nonalcoholic fatty liver disease is one of the most pressing problems in modern medicine, and its
components, metabolic syndrome, insulin resistance, and chronic inflammation, negatively affect
many systems, including bone metabolism. The study results revealed a reliable correlation between
liver enzymes, vitamin D, parathyroid hormone, bone turnover biomarkers, and bone mineral
density . Non-alcoholic fatty liver disease showed that individuals with nonalcoholic fatty liver
disease are at high risk of developing osteoporosis. This study examined the prevalence of
nonalcoholic fatty liver disease in middle-aged and elderly people . The risk of osteoporosis in
patients with osteoporosis was comprehensively assessed using clinical, biochemical, and hormonal
markers.

Keywords: NAFLD, osteoporaosis, bone mineral density level, vitamin D

VPTA BA KAPH ELIJIATHY 5KUTAP HOAJIKOT'OJI EF XACTAJIUTY BUJIAH
XACTAJIAHTAH BEMOP.JIAPJIA OCTEOIIOPO3 PUBOKJIAHUILIMHUA BAXOJIALLLJIA
KJIUHUK-JTABOPATOP MAPKEPJIAPHUHI AXAMUSITU
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v’ Pestome

Kuzap noankozon éz xacmanuzu 3amMoHAGUIl MUOOUEMOA 0013apO MyamMmonapoan oupu o6yauo,
YHUHZ MAPKUOUil KUCMU CAHANIZAH MemAdoIuK CUHOPOM, UHCYTUHPEIUCHEHMAUK 64 CYPYHKAau
ANTUNAHUW POHUOA KYRIAD MUUMIAP2A, HCYMAAOAH CYAK MYKUMACU MEMadonusmMuza Xam caioui
mawcup Kypcamaou.Taokukom namudcanapuoa sycuzap pepmenmaapu, eumamun D, napamzopmon,
CYAK QUNAHUWIU OUOMAPKEPIAPYU 84 CYAK MUHEPAT 3UYTIUK OAPANCACH YPMACUOA UUIOHYIU HOTUKTIUK
Maexcyonuzu aHuknanou. JKuzap noankozon é2 xacmanuzu 6unan Xacmaianzan Waxciap 0Cmeonopo3
PUBONCIAHUWUHUNZ I0KOPU XA 2ypyXuza Kupuwiunu Kypcamou. Ma3kyp maokuxom uwiuoa ypma 6a
KeKca éwioazu dcuzap HOAnKo2on é2 xacmanuzu OuilaH XAcmaiauzan 0emopiapoa ocmeonopo3HuH?
pusodicnanuwi Xaéunu KIUHUK, OUOKUMEBUI 64 20PMOHAN MaApKepaap époamuda Komniexc
oaxonanzan.

Kanum cysnap: KHAEX, ocmeonopos, cyak munepan susiuk oapaycacu, ocmeonopos, sumamun D

3HAYEHHUE KIIMHUKO-JIABOPATOPHBIX MAPKEPOB B OLHEHKE PA3BUTHUSA
OCTEOIIOPO3A Y HAIIMEHTOB CPEJHEI'O ! ITOKNJIOTO BO3PACTA C
HEAJIKOT'OJIbHOM )KUPOBOW BOJIE3HBIO IIEYEHA
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v’ Pestome

Heankozonvnasa xcuposas oonesnv nevenu (HANKBII) saenaemca o0noit u3z axkmyaipbHblx
npooaem  cOBPEMEHHOU  MeOuyuHol U  Ha  (oHe  MemadoOIUUECKo20  CUHOpOMA,
UHCYTUHOPE3UCHEHMHOCMU U XPOHUUECKO20 60CHATICHUSA, AGIAIOWUXCA ee COCMAGNAAIOUUMU,
HeZAmuGHoO 61UAECH HA MHO2UE CUCHEMbl OP2AHU3MA, BKII0YA MEMAdonUIM KOCHHOU MKAHU.
Pe3ynomamol ucciiedoeanusn 6viA6UNU 00CHIOBEPHYIO KOPPENAUUIO MeEHCOY YPOBHAMU NEUeHOUHBIX
depmenmos, eumamunom D, napamupeouonvim 20pMOHOM, OUOMApKEPAMU KOCHIHO20
MemadonuIMa u MUHEPAIbHOU na10mMHOCmbIo Kocmuou mkanu. Ilokazano, umo auya ¢ HAKBII
umerlom 6vlCOKUIL PUCK pazeumus ocmeonopo3d. B oannom wuccneoosanuu npoeedena
KOMNIeKCHAA OWEHKA PUCKA PAa3eéumus OCHeonopo3a y NAUUeHmMO8 CPEeOHez0 U NONCUL020
603pacma ¢ HeAIKO207IbHOU JHCUPOGOU 00N1€3HbI0 NeUeHU ¢ UCHONb306AHUEM KIUHUUECKUX,
OuoXuUMUYECKUX U 20PMOHATIbHBIX MAPKEPOB.

Knrouesvie cnosea. HAXBII, ocmeonopo3, mumnepaibHas NJI0OMHOCHb KOCHMHOU MKAHU,
eumamun D

Relevance
onalcoholic fatty liver disease (NAFLD ) is a metabolic disease that occurs in approximately 25-

N 30% of the world's population. Insulin resistance, lipid metabolism disorder, inflammatory
process and oxidative stress play a key role in its pathogenesis. In recent years, NAFLD has become a hot
topic not only in hepatology, but also in endocrinology, cardiology, and osteology. Scientific research has
shown that individuals with NAFLD are at increased risk of developing low bone mineral density,
osteopenia, and osteoporosis. Osteoporosis is a chronic systemic disease characterized by deterioration of
the microarchitectural structure of bone tissue and a decrease in bone mineral density, which leads to
increased bone fragility and fracture [1,3,5]. This problem has a serious impact on the quality of life,
especially in middle-aged and elderly people. Therefore, the use of clinical and laboratory markers for early
detection and prognosis of bone changes associated with NAFLD is very important. The aim of the study is
to identify non-alcoholic fatty liver disease in middle-aged and elderly patients [2,4].

Objective of the study: Comprehensive assessment of the risk of developing osteoporosis in patients
with osteoporosis using clinical, biochemical and hormonal markers.

Material and methods

120 patients with nonalcoholic fatty liver disease were selected for the study, of which 46 (66 %) were
women and 24 ( 34 %) were men, aged 45-75 years (mean age 59.2 +4.2). All patients included in the
study were divided into three groups. The first group of the study included patients with NAFLD +
osteoporosis (40 patients); the second group included patients with group Il — OA, but without osteoporosis
(40 people); the third group of patients formed group Ill — healthy controls (40 people). The results of the
study in all groups were evaluated by a clinical reference card (questionnaire). Consent was obtained from
the members of the ethics committee established under the auspices of the Bukhara Medical Institute
named after Abu Ali ibn Sina to carry out this research. In the study are as follows: with confirmed UTI; no
alcohol consumption and no chronic hepatitis. Exclusion criteria: oncological diseases, steroid use,
hormone therapy in menopause.

The study was conducted in 2 stages. In the first stage, all patients in the main group were selected
through a special questionnaire. Then, in the second stage of the study, patients in the main and control
groups underwent laboratory and biochemical examinations. Checked parameters . Biochemical markers:
In order to study the functional status of jigap, its lipid metabolism was investigated. The general
cholesterol level (UXD) was evaluated according to the classification of the European Atepoclepotic
Society [11]: in this case, up to 5.2 mmol/l is the optimal level; 5.3-6.5 mmol/l — mild
hypepxolectepinemia (GXC); 6.6-7.8 mmol/l — moderate, severe; Higher than 7.8 mmol/l — high.
Expanded lipid lipoproteins were also studied: triglyceride (TG), cholecystokinin (XC) density pact
lipopoteinlap (LDL) and XC density high lipoprotein lipopoteinlap (HDL). Cholectepin very density pact
lipopoteinlap (LDL) invention was investigated. It is determined that TG is up to 1.7 mmol/l, cholectepin
ZLPP is higher than 2.6 mmol/l, cholectepin LDH is higher than 1.15 mmol/l. NAFLD to assess the
functional state of the liver in patients , parameters of pigment metabolism, cytolysis and cholestasis were
studied. C -reactive protein, Omega-3/6 ratio, markers of cholesterol metabolism: 25-hydroxyvitamin D
(25(OH)D), parathyroid hormone (PTH), osteocalcin, CTX-1 (C-terminal telopeptide), PLNP (procollagen
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type 1 N-terminal propeptide) and instrumental testing methods: DEXA — lumbar spine and hip bone
mineral density levels were assessed.

Results and discussion

Demographic and anthropometric indicators of patients were analyzed.Were found to be overweight
(Ketley index up to 30).

Disruption of lipid metabolism in NAFLD is one of the leading indicators of the disease. In our study,
hyperlipidemia (above 6 mmol/l) was observed. Dyslipidemia in NAFLD was characterized by TG above
1.8 mmol /I , and LDL -C <1 mmol/l. These disorders were more pronounced with deeper lipid metabolism
disorders. From the data in Table 5, in the steatosis and hepatic steatohepatitis stage of NAFLD, a decrease
in cholesterol (p = 0.005), LDL-C (p = 0.001), HDL-C (p = 0.001), TG (p = 0.001), HDL-C (p = 0.03) and
LDL-C (p = 0.001) was observed. In our study, HDL-C was above 6 mmol/l. The atherogenic index was
significantly increased in all examined patients compared to the established indicator. In NAFLD, the
parameters of pigment metabolism, cytolysis and cholestasis were studied to evaluate the functional status
of the liver in the stage of steatosis and steatohepatitis. Biochemical tests: a laninaminotransferase (ALT)
and aspartate aminotransferase (AST), y -glutamyltranspeptidase (GGTP), alkaline phosphatase (IF), the
amount of total bilirubin and its fractions were studied.

Table 2
Comparative analysis of demographic and anthropometric parameters in the main and control
group patients

Index I NAFLD+osteoporosis | Il NAFLD+without osteoporosis
CG (n=40) (n=40) (n=40) Pio
1 2
age 53.2+1.20 59.2+2.2 58.2+4.2 >0.001
body 62.041.03 83.043.2 81.043.22 0.001
weight, kg
Height, cm 172+3.2 165 £3.33 166 £4.25 > 0.005
BWI, kg/m 2
(25-30) 22.0+0.37 26.2+2.6 27.1+1.6 0.001
BWI , kg/m
2(30-34.9) 23.240.19 32.241.8 31.9+1.1 0.001
BWI , kg/m
2 (35-39.9) 24.2+0.4 36.4+2.4 35.442.5 0.001
2
BW'A:OKE’ M= 24,0405 40.2+1.4 38.242.8 0.001
Table 2
Indicators of lipid metabolism in the examined group of patients
I
Index | AFLD+osteoporosis NAFLD+without
CG(n=40) (n=40) osteoporosis P12
1 (n=40)
2
Cholesterol (mmol/l) | 4,93 +0.06 7,2+0.17 6.37+0.23 >0.005
Cholesterol
LDH (mmol/L) 0.36+£0.07 0.94+0.15 0.77+£0.11 0.001
Cholesterol
LBP (mmol/l) 3,22+0.08 4.68 +0.12 3.85+0.41 0.005
Cholesterol
LDH (mmol/L) 1.41 +0.04 0.79+0.01 0.92+0.07 0.001
Triglycerides (g/1) 0.92+0.02 1.89+0.19 1.78 £0.21 0.001
Atherogenic
coefficient ( AK) 2.73+0.04 767+084 6.3+£0.72 0.03
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Bilirubin levels were significantly higher than in the control group . Cytolysis levels were higher in
patients with NAFLD + osteoporosis, with ALT 6 times higher and AST 3-4 times higher.
Carbohydrate metabolism indicators: serum glucose levels in patients were significantly higher (p>
0.05). To determine the increased level of compensatory insulin in NAFLD patients, the HOMA-IR
index was determined. The index was calculated according to the following formula: [insulin in the
morning (mIU/ml) x glucose in the morning (mmol/1)] / 22.5. A normal index is considered to be less
than 2 [8]. In our study, the HOMA-IR insulin resistance index in patients was significantly higher
than in controls . Below is a distribution of bone mineral density (DXA-based, T-score) in 120 patients
with NAFLD, ready for inclusion in a scientific article:

Table 3

Distribution by bone mineral density (BMD).

Assessment category (WHO T-score value Number of patients Share

criteria) (n) (%)
Norm >-1.0 38 people 31.7 %
Osteopenia From —1.0 to —2.5 54 people 45.0 %
Osteoporosis <-25 28 people 23.3%
Total — 120 people 100%

Overall, 68.3% (n=82) of patients had decreased bone mass (osteopenia + 0steoporosis).
Osteoporosis was most common in patients over 55 years of age and in stages 11111 of the NAFLD.

Vitamin D, ALT, AST and TVI with T-score (BMD) in 120 patients with CKD. Quoted (based on
Pearson r):

Table 4

Correlation of selected clinical and laboratory parameters with T-score

Index Correlation coefficient (r) p-value
Vitamin D (25(OH)D) +0.62 <0.001
ALT (alanine aminotransferase) -0.48 <0.01
AST (aspartate aminotransferase) -0.41 <0.01
TVI (Body Mass Index) -0.29 <0.05

There is a strong positive correlation between Vitamin D and T-score (r = +0.62, p<0.001) — this
confirms that vitamin D plays an important role in maintaining bone mineral density. As ALT and
AST levels increase, T-score decreases —increasing levels of liver damage can lead to bone
decalcification. A negative correlation with TVI indicated the presence of impaired bone metabolism
in the context of obesity.

Conclusion
Based on this, it can be concluded that the risk of osteoporosis in patients with nonalcoholic fatty
liver disease was mainly observed in patients over 55 years of age and in patients with stage 11111 of

NAFLD. Vitamin D is important in maintaining bone mineral density, and the risk is especially high in
elderly patients. As body weight increases, bone metabolism disorders increase. In our subsequent
studies, the role of molecular-genetic factors in the development of osteoporosis risk in patients with
nonalcoholic fatty liver disease will be studied.

N
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	 Резюме
	Цель исследования: Выявить влияние типов высшей нервной деятельности (ВНД) на показатели вариабельности сердечного ритма у футболистов и легкоатлетов. Материалы и методы: Исследование проведено на 142 спортсменах мужского пола в возрасте 17-20 лет (ср...
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	СПИСОК ЛИТЕРАТУРЫ:
	т создания благоприятной  воздушной  среды  в  коровнике  в  значительной  мере  зависит
	реализация молочной продуктивности животных. Одной из вредных газовых составляющих атмосферы животноводческого помещения является аммиак NH3, бесцветный газ с едким запахом. В атмосферном воздухе находится в небольших концентрациях. Аммиак, раствор...
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	D-138 (синдекан-1) бу синдеканлар оиласига мансуб  протеогликанларнинг  вакили  бўлиб
	ҳисобланади. В лимфоцитларнинг табақаланишининг охирги босқичларида плазматик ҳужайраларнинг мембранасида экспрессияланади. Синдекан-1 коллаген, фибронектин ва тромбоспондин рецептори каби вазифани бажариб, фибробластларнинг асосий ўсиш факторига б...
	Плазмтик ҳужайралар юмалоқ ва овал шаклда бўлиб, диаметри ўртача 15-20 мкм ни ташкил қилади. Ёруғлик микроскопида кўрганда ядроси яхши ажралиб туради ва унда бўлакчаларга ажралган гетерохромотинни кўриш мумкин ва ядрочаси нисбатан йирикроқ бўлиб тиниқ...
	CD-138 – маркёр бундан ташқари бачадоннинг эндометрий қаватида жойлашган плазматик ҳужайраларда ҳам аниқланади ва сурункали эндометритнинг махсус кўрсаткичи бўлиб хизмат қилади.
	Сурункали эндометрит - бу бачадоннинг ички қаватининг яллиғланиши ҳисобланади. Сурункали эндометрит - бу срункали узоқ вақт яллиғланиш натижасида эндометрий қаватида структур морфологик ўзгаришларга олиб келади [6]. Сурункали эндометрит махсус (специ...
	Олинган натижаларда бачадоннинг строма қаватида маркернинг экспрессияси нисбатан кўпроқ кузатилди. Олинган материалнинг деярли барчасида турли даражада экспрессия аниқланди ва уларни экспрессияланиш даражасига қараб 2% гача экспрессияланганлар сони 7...
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	IntroductionO
	Aetiology
	The development of oral leukoplakia appears to be multifactorial in nature. However, the definitive cause is unclear. Smoking has been identified as the predominant risk factor, with oral leukoplakia six times more common in smokers. Alcohol is recogn...
	Epidemiology
	While reported rates of oral leukoplakia vary among different geographic regions and demographical groups, a recent systematic review and meta-analysis reported a pooled prevalence of 4.12% globally. Oral leukoplakia is more commonly seen in men and i...
	Clinical presentation
	The sites most commonly affected include the lateral and ventral tongue, buccal mucosa, and floor of the mouth, the latter site being frequently affected in populations with a high prevalence of smoking.
	Oral leukoplakia may be subclassified into homogeneous and non-homogeneous forms. Homogenous oral leukoplakia (Figure 1) is characterised by a predominantly flat, uniform, often well-demarcated white patch, with a consistent surface topography, and it...
	Malignant transformation of leukoplakia
	Low-risk oral leukoplakias
	High-risk oral leukoplakias
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	2. 14TОжгихина14T Н.В., Кисельникова Л.П. Молярнорезцовая гипоминерализация. Часть I. Этиология и клинические проявления //Проблемы стоматологии. 2010;8(3):40-43.
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	 Резюме
	Эхинококкоз печени является серьезной медицинской проблемой, особенно в эндемичных регионах. Осложнения заболевания, такие как прорыв кисты в желчные протоки с развитием механической желтухи, встречаются у 10–30% пациентов и значительно утяжеляют клин...
	Актуальность проблемы заключается в высокой частоте осложнений и диагностических трудностей, что требует дальнейшего совершенствования методов лечения и внедрения малоинвазивных технологий.
	Ключевые слова: Эхинококкоз печени, механическая желтуха, прорыв кисты в желчные протоки, цистобилиарные свищи, эндоскопия, осложнения.
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	 Rezyume
	Jigarning exinokokkozi, ayniqsa endemik mintaqalarda jiddiy tibbiy muammodir. Mexanik sariqlik rivojlanishi bilan oʼt yoʼllariga kistaning kirib borishi kabi kasallikning asoratlari bemorlarning 10-30% uchraydi va kasallikning klinik kechishini sezila...
	Muammoning dolzarbligi asoratlarning yuqori chastotasi va diagnostik qiyinchiliklarida yotadi, bu esa davolash usullarini yanada takomillashtirish va miniinvaziv texnologiyalarni joriy etishni talab qiladi.
	Kalit soʼzlar: jigar exinokokkozi, mexanik sariqlik, oʼt yoʼllariga kistaning yorilishi, sistobiliar oqmalar, endoskopiya, asoratlar.
	 Resume
	Hepatic echinococcosis is a serious medical issue, especially in endemic regions. Complications of the disease, such as cyst rupture into the bile ducts leading to the development of mechanical jaundice, occur in 10-30% of patients and significantly w...
	The relevance of the issue lies in the high frequency of complications and diagnostic challenges, which necessitates further improvement of treatment methods and the implementation of minimally invasive technologies.
	Key words: Echinococcosis of the liver, mechanical jaundice, cyst breakthrough into the bile ducts, cystobiliary fistulas, endoscopy, complications.
	Актуальность
	хинококкоз печени представляет  собой  серьезную  медицинскую  проблему,  особенно  в
	регионах с высоким уровнем эндемичности заболевания. В последние годы все больше внимания уделяется осложненным формам эхинококкоза, таким как прорыв кист в желчные протоки, приводящий к развитию механической желтухи, а при затяжном его течении до ...
	Эхинококкоз печени, осложненный прорывом кисты в желчные пути, представляет серьезную угрозу жизни пациента и является значительной клинической проблемой из-за трудностей в своевременной диагностике и лечении. Согласно исследованию Мохамеда и соавт. (...
	Клинические проявления во многом зависят от характера поражений желчных путей. Наиболее серьезным осложнением при прорыве кисты в желчные протоки является холангит. Хирургическое лечение эхинококкоза, осложнённого развитием желчных свищей, представляе...
	Согласно данным Курбонова К. М. и соавт., клиническая картина у этих пациентов может варьироваться от тяжёлой формы с выраженной симптоматикой, связанной с механической желтухой. Она характеризуется тяжелым течением и возникает при прорыве содержимого...
	Существуют также стертые клинические формы, при которых цистобилиарный свищ образуется с сегментарными желчными протоками. В этих случаях полной обтурации не происходит, так как крупные дочерние пузыри и частицы хитиновой оболочки не могут проникнуть ...
	Наблюдались и лёгкие формы заболевания, которые обусловлены небольшим перфоративным отверстием и сохранностью хитиновой оболочки паразита. В этих случаях присутствует только перицистобилиарный свищ, который является наиболее распространённой формой ци...
	Патологоанатомически процесс формирования свища проходит три стадии: 1) эрозивная, 2) стадия разрыва и 3) полная фистула. По мере роста паразита происходит увеличение всех компонентов кисты, что приводит к повышению внутрикистозного давления и растяже...
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