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Abstract:Gallstone disease is one of the most common disorders of the hepatobiliary system and
is closely associated with obesity, insulin resistance, dyslipidemia and disturbances of cholesterol and
bile acid metabolism. The purpose of this thesis is to evaluate, based on published scientific literature,
the principal clinical and molecular-genetic factors associated with the development of gallstone
disease and the recurrence of biliary stones after surgical or endoscopic treatment in patients with
obesity. Particular attention is paid to the potential roles of the ADIPOQ and UGT2B15 genes. The
work is a narrative literature review and does not contain original experimental or clinical data.
Obesity promotes cholesterol supersaturation of bile, gallbladder hypomotility, chronic low-grade
inflammation and changes in enterohepatic bile acid circulation. After cholecystectomy, true
recurrence of gallbladder stones is anatomically impossible; therefore, postoperative recurrence
generally refers to newly formed or recurrent common bile duct or intrahepatic stones after previous
complete stone clearance. The ADIPOQ gene may influence lithogenic risk through adiponectin-
mediated regulation of insulin sensitivity, lipid oxidation and inflammatory activity. UGT2B15 may
be considered a candidate modifier because it participates in hepatic glucuronidation and steroid
hormone metabolism. However, a direct association between UGT2B15 variants and gallstone
recurrence has not yet been confirmed. Integrated assessment of obesity-related metabolic
abnormalities, biliary anatomy and genetic predisposition may improve individual risk stratification
and postoperative monitoring.

Keywords: obesity, gallstone disease, cholelithiasis recurrence, ADIPOQ, UGT2BI15,
adiponectin, bile acids.

Annotatsiya:O‘t-tosh kasalligi gepatobiliar tizimning eng ko‘p uchraydigan kasalliklaridan biri
bo‘lib, semizlik, insulin rezistentligi, dislipidemiya hamda xolesterin va ot kislotalari
almashinuvining buzilishi bilan chambarchas bog‘liq. Ushbu tezisning maqsadi ilmiy adabiyotlar
asosida semizlik bilan og‘rigan bemorlarda o‘t-tosh kasalligi rivojlanishi hamda jarrohlik yoki
endoskopik davolashdan keyin biliar toshlarning qaytalanishiga olib keluvchi asosiy klinik va
molekulyar-genetik xavf omillarini baholashdan iborat. Ishda ADIPOQ va UGT2B15 genlarining
ehtimoliy ahamiyatiga alohida e’tibor qaratilgan. Mazkur ish adabiyotlar tahliliga asoslangan bo‘lib,
unda original tajriba yoki klinik tadqiqot natijalari keltirilmagan. Semizlik o‘t suyuqligining xolesterin
bilan to‘yinishi, o‘t pufagi gisqaruvchanligining pasayishi, surunkali past darajali yallig‘lanish va o‘t
kislotalarining enterohepatik aylanishi buzilishiga sabab bo‘ladi. Xoletsistektomiyadan keyin o‘t
pufagida toshning qayta paydo bo‘lishi anatomik jihatdan mumkin emas. Shu sababli operatsiyadan
keyingi qaytalanish deganda, odatda, toshlar to‘liq olib tashlanganidan keyin umumiy o‘t yo‘li yoki
jigar ichki ot yo‘llarida yangi toshlarning shakllanishi tushuniladi. ADIPOQ geni adiponektin orqali
insulin sezgirligi, lipidlar oksidlanishi va yallig‘lanish jarayonlarini boshqarib, litogen xavfga ta’sir
ko‘rsatishi mumkin. UGT2BI15 geni esa glyukuronidlanish va steroid gormonlar almashinuvidagi
ishtiroki sababli kandidat-gen sifatida baholanishi mumkin. Biroq uning o‘t-tosh kasalligi qaytalanishi
bilan bevosita bog‘ligligi hozircha yetarli darajada isbotlanmagan.
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Kalit so‘zlar:semizlik, o‘t-tosh kasalligi, xolelitiaz qaytalanishi, ADIPOQ, UGT2BI15,
adiponektin, ot kislotalari.

AnHoTanus:KenuHokaMeHHass 0OJIe3Hb SIBJISIETCS OJHUM U3 HauOoliee pacnpoCTpaHEHHBIX
3a0oeBaHuM rernaToOMInapHou CUCTEMBI u TECHO CBsI3aHa c OJKUPEHHUEM,
WHCYJIMHOPE3UCTEHTHOCTBIO, JTUCIMIUIEMHUCH, a TakKe HapylIeHUsSIMH OOMEHa XOJjecTepuHa H
JKEIYHBIX KUCJIOT. LlesIbI0 HACTOAIIErO Te3Kca SABJISETCS OLICHKAa Ha OCHOBAHMM HAaYyYHOMW JINTEPATyphl
OCHOBHBIX KIIMHUYECKUX U MOJICKYJISPHO-TEHETUIECKUX (PaKTOPOB PUCKA PA3BUTHUS KETIHOKAMEHHOM
00J1e3HM M peluIuBa KaMHE0Opa30BaHuUs MOCIe XUPYPIrHUECKOT0 MIIM HJOCKOIMUYECKOro JIEYEHUS Yy
NAUeHTOB ¢ okupeHuem. Ocoboe BHHUMaHUE YJEelNeHO NMOTeHUuaabHOW poiu reHoB ADIPOQ u
UGT2B15. PabGorta mpencraBiasier co0oil 0030p nuTepaTypbl U HE COJEPKUT pE3ylbTaToOB
COOCTBEHHBIX JKCIEPUMEHTAIBHBIX WIM KIMHHUYECKUX HccieoBaHui. OXUpeHHe CIoCOOCTBYET
HEPEHACHIILEHUIO KETYH XOJIECTEPUHOM, CHIDKEHUIO COKPATUTENbHON (DYHKIUM KETYHOTO IMy3bIps,
Pa3BUTHIO XPOHUYECKOIO HHU3KOMHTEHCUBHOTO BOCHAJECHHS W HAPYLICHUIO JSHTEPOrenaTH4eCcKOn
LIUPKYJISALIUU JKETYHBIX KHUCIOT. Ilocie XO0nenucTsKToMUu MCTUHHBIM PELUANB KaMHEW B JKEIYHOM
My3bIpe aHATOMHUYECKH HEBO3MOXEH. [loAToMy TOJ MOCIEONepaliOHHBIM PEIUANBOM OOBIYHO
[OHUMAIOT MOBTOPHOE O00pa30BaHUE KaMHEH B OOLIEM JKETYHOM IPOTOKE WM BHYTPUIICUEHOUHBIX
YKETYHBIX MPOTOKAX MOCTE UX MepBOHAYAIbHOTO TosiHOTO yaanenus. ['en ADIPOQ moxxer BiausiTh Ha
JUTOTCHHBIN PUCK IOCPENCTBOM DPETYJISLIUN YyBCTBUTEIBHOCTU K MHCYJIMHY, OKMCIEHUS JIMIIAJI0B U
BocranuTenbHbIX peakuuid. ['en UGT2B15 mMoxeT paccMaTpuBaTbesi Kak KaHIUAATHBIA MOJH(PHUKATOD
pucka Oylarojapsi €ro y4acTUIO B IJIIOKYPOHHUPOBAaHMM M MeTa0OJU3Me€ CTEPOMIHBIX TOPMOHOB.
Opnaxo npsimas cBsizb BapuanToB UGT2BI15 ¢ peunauBoM KeTyHOKaMEHHOW OOJIE3HU B HACTOsLIEe
BpEMs HE JI0OKa3aHa.

KiioueBble cjioBa: oXupeHHUe, XKeTYHOKaMeHHas 0osie3Hb, penuauB xonenutuaza, ADIPOQ,
UGT2B15, agunoHeKTHH, KSITYHBIC KUCIOTEHL.

Introduction

Gallstone disease is a multifactorial metabolic and hepatobiliary disorder characterized by the
formation of cholesterol, pigment or mixed stones in the gallbladder and biliary tract. Cholesterol
stones constitute the predominant type in many populations. Their formation is based on the
interaction of cholesterol supersaturation of bile, accelerated nucleation of cholesterol crystals,
impaired gallbladder emptying and increased intestinal absorption or hepatic secretion of cholesterol.
Modern clinical guidelines identify obesity, female sex, increasing age, high-calorie diets,
dyslipidemia, rapid weight loss, prolonged fasting and previous gastrointestinal or bariatric surgery as
important risk factors for cholesterol gallstones [1-4].

The relationship between obesity and gallstone disease is not limited to the presence of metabolic
syndrome. In a prospective cohort study involving 58,862 adults without gallstones at baseline,
metabolically healthy obesity was also associated with an increased risk of developing gallstones. The
risk increased in parallel with body mass index and waist circumference, indicating that excessive
adiposity itself may promote lithogenesis even before clinically apparent metabolic complications
develop [6].The pathogenesis of gallstone disease also has a genetic component. Twin studies and
genome-wide investigations indicate that inherited factors contribute significantly to individual
susceptibility. Large-scale genome-wide association analyses have identified variants in genes related
to cholesterol secretion, phospholipid transport, bile acid circulation, hepatic metabolism and intestinal
bile acid reabsorption. Nevertheless, gallstone disease cannot be explained by a single gene. It
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develops through interactions between multiple genetic variants, obesity, dietary patterns, hormonal
status, intestinal microbiota and biliary motility [5,7].

The aim of this thesis is to analyse the principal clinical and molecular-genetic risk factors for
gallstone formation and postoperative recurrence of biliary stones in patients with obesity, with
particular emphasis on the possible contribution of ADIPOQ and UGT2B15. The thesis is based on a
narrative analysis of Uzbek and international textbooks, clinical guidelines, cohort studies and
molecular-genetic reviews. No original biological samples, genotyping procedures, clinical
interventions or experimental investigations were performed.

Main Part

Obesity affects bile composition through several interconnected mechanisms. Increased hepatic
synthesis and secretion of cholesterol result in bile that contains more cholesterol than can be
solubilized by bile acids and phospholipids. Cholesterol subsequently precipitates as solid crystals,
which aggregate and form stones. Hyperinsulinemia and insulin resistance can stimulate hepatic
cholesterol production and alter the activity of enzymes and transport proteins involved in biliary lipid
secretion. Abdominal obesity is particularly important because visceral adipose tissue is metabolically
active and produces adipokines, free fatty acids and pro-inflammatory mediators that directly affect
hepatic metabolism.Gallbladder hypomotility is another important mechanism. In patients with obesity,
the gallbladder may have an increased fasting volume and reduced contractile response to food.
Incomplete emptying causes prolonged retention of concentrated bile and creates favourable
conditions for crystal nucleation and stone growth. Diets rich in animal fats, refined carbohydrates and
excessive calories may further increase cholesterol secretion into bile. Low physical activity, irregular
food intake and long periods of fasting can aggravate biliary stasis. Conversely, extremely rapid
weight loss is also lithogenic because mobilization of adipose tissue markedly increases the amount of
cholesterol transported to the liver and secreted into bile [3,4,6].

The clinical risk profile of an obese patient should therefore include body mass index, waist
circumference, duration of obesity, rate of recent weight change, dietary habits and physical activity.
Laboratory assessment should include fasting glucose, glycated haemoglobin, total cholesterol, low-
density and high-density lipoprotein cholesterol, triglycerides, liver enzymes and markers of
cholestasis. Type 2 diabetes mellitus, metabolic dysfunction-associated steatotic liver disease,
hypertriglyceridemia and reduced high-density lipoprotein cholesterol may strengthen the lithogenic
effect of obesity. Female sex, pregnancy, use of oestrogen-containing medicines, increasing age and a
positive family history should also be considered [3—6].The term postoperative recurrence requires
clarification. Following complete removal of the gallbladder, recurrent formation of stones inside the
gallbladder is impossible. Postoperative recurrence generally refers to common bile duct or
intrahepatic stones detected after a period during which complete biliary clearance had been
documented. Stones found shortly after treatment may be residual stones that were overlooked during
the initial procedure, whereas stones appearing after a longer stone-free interval are more likely to
have formed de novo.

Clinical and anatomical risk factors for recurrent common bile duct stones include persistent
common bile duct dilatation, impaired bile drainage, periampullary duodenal diverticulum, biliary
strictures, marked angulation of the common bile duct, pneumobilia, bacterial colonization, previous
endoscopic sphincterotomy and repeated endoscopic interventions. Large or multiple stones, difficult
stone extraction and incomplete clearance of biliary sludge may also increase recurrence risk. In
patients who have undergone cholecystectomy, sustained common bile duct dilatation and
periampullary diverticulum are among the most consistently described predictors of recurrence [10].

Obesity may contribute to postoperative recurrence by maintaining a lithogenic metabolic
environment after the initial operation. Cholecystectomy removes the organ in which most cholesterol
stones originate, but it does not directly eliminate insulin resistance, dyslipidemia, hepatic cholesterol
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hypersecretion or altered bile acid metabolism. Therefore, an obese patient may continue to produce
bile with an unfavourable cholesterol-to-bile-acid ratio. Nevertheless, evidence supporting obesity as
an independent predictor of recurrent common bile duct stones is less consistent than the evidence
linking obesity to primary gallstone formation. Anatomical abnormalities and biliary stasis frequently
have a stronger direct influence on recurrence.

ADIPOQ is located on chromosome 3 and encodes adiponectin, an adipose tissue-derived protein
involved in glucose regulation, fatty acid oxidation, insulin sensitivity and inflammatory control.
Unlike several other adipokines, circulating adiponectin concentrations generally decrease as visceral
adiposity increases. Reduced adiponectin activity is associated with insulin resistance, increased
triglycerides, lower high-density lipoprotein cholesterol, hepatic fat accumulation and chronic low-
grade inflammation.Adiponectin activates AMP-activated protein kinase and peroxisome proliferator-
activated receptor alpha signalling pathways. Through these mechanisms, it stimulates fatty acid
oxidation, decreases hepatic glucose production and improves insulin sensitivity. Adiponectin also
inhibits pro-inflammatory mediators, including tumour necrosis factor alpha, interleukin-6 and nuclear
factor kappa B. Consequently, genetically determined or obesity-related reductions in adiponectin may
indirectly increase lithogenic risk by worsening hepatic lipid metabolism, insulin resistance and
inflammation [8].

Several ADIPOQ single-nucleotide variants, including rs266729, rs2241766 and rs1501299, have
been studied in relation to circulating adiponectin concentrations, obesity, dyslipidemia and metabolic
syndrome. Their effects may differ among ethnic populations because allele frequencies,
environmental exposures and patterns of linkage disequilibrium are not identical. At present, ADIPOQ
should be considered a biologically plausible candidate gene for gallstone susceptibility rather than an
independently validated diagnostic marker of gallstone disease or postoperative recurrence. Its
strongest probable contribution is mediated through obesity-related metabolic phenotypes.In a future
clinical-genetic study, ADIPOQ genotyping could be combined with measurements of serum
adiponectin, insulin resistance, lipid profile, body mass index and waist circumference. Such an
approach would make it possible to determine whether ADIPOQ variants add predictive value beyond
routine clinical and biochemical indicators. Separate comparison of obese patients without gallstones,
obese patients with primary gallstones and patients with recurrent bile duct stones would be
particularly informative.

UGT2BI15 encodes an enzyme belonging to the uridine diphosphate glucuronosyltransferase
family. The enzyme participates in glucuronidation, a phase II metabolic process that increases the
water solubility of endogenous compounds and xenobiotics and facilitates their elimination.
UGT2BI5 is expressed in the liver and other tissues and is particularly important in the metabolism
and inactivation of steroid hormones, including androgen metabolites [9]. NCBI expression data also
indicate substantial expression in hepatic and gallbladder tissues.

The possible relationship between UGT2B15 and gallstone disease is indirect and remains
hypothetical. Steroid hormones influence hepatic cholesterol metabolism and gallbladder motility,
while glucuronidation pathways contribute to the metabolism of hormones, medicines and endogenous
lipophilic compounds. Functional variation in UGT2B15 could theoretically modify hormonal
exposure or hepatic metabolic responses and thereby influence lithogenic susceptibility. This
hypothesis may be especially relevant in women, individuals receiving hormonal treatment and
patients with obesity-associated endocrine disturbances.However, UGT2B15 is not currently
recognized as an established gallstone gene. Large genome-wide studies have identified strong
associations for genes such as ABCGS5, ABCGS, ABCB4, SLC10A2, HNF4A and several loci
involved in lipid and bile acid metabolism, but they have not demonstrated a definitive association
between UGT2B15 variants and gallstone disease [7]. Therefore, the inclusion of UGT2B15 in a

Page 329 Vol 1.No 2. July 2026



o > (A HSR London International Conference
=\ on Multidisciplinary -
A / Academic Research

‘ ; (HSR-ICMAR) 2026 A
' https://houghtonstreetreview.com/index.php/conference A ! ‘ o

molecular-genetic assessment should be regarded as exploratory. Any association detected in a future
study would require replication in independent populations and functional confirmation.

A comprehensive risk assessment model for obese patients should integrate clinical, biochemical,
imaging and genetic parameters. The clinical component should include age, sex, body mass index,
waist circumference, duration of obesity, weight-loss rate, diabetes, dietary pattern and family history.
The biochemical component should include glucose metabolism, serum lipids, hepatic enzymes,
bilirubin and, where possible, adiponectin. Ultrasonography and magnetic resonance
cholangiopancreatography can assess bile duct diameter, residual stones, biliary sludge, strictures and
anatomical abnormalities. The molecular component may include ADIPOQ as a metabolically
relevant candidate gene and UGT2B15 as an exploratory glucuronidation-related candidate.

Genetic test results should not be interpreted separately from clinical data. The presence of a risk
allele does not mean that gallstones or recurrence will inevitably occur, while the absence of a studied
variant does not exclude disease. Obesity, diet, biliary anatomy and previous interventions may have
effects that are as important as, or more important than, individual genetic variants. Molecular markers
are most useful when they improve risk prediction beyond information already available from standard
clinical assessment.Preventive management should focus on gradual and sustained weight reduction
rather than rapid restrictive dieting, correction of hyperglycaemia and dyslipidemia, regular physical
activity and avoidance of prolonged fasting. Patients undergoing bariatric procedures require specific
assessment because rapid postoperative weight loss can substantially increase gallstone formation.
After treatment for common bile duct stones, patients with duct dilatation, periampullary diverticulum,
repeated biliary infection or previous recurrence may require prolonged clinical, biochemical and
ultrasound monitoring.

Conclusion

Gallstone disease in patients with obesity develops through a complex interaction between
excessive adiposity, hepatic cholesterol hypersecretion, insulin resistance, dyslipidemia, gallbladder
hypomotility, inflammation, altered bile acid circulation and genetic predisposition. Even
metabolically healthy obesity cannot be considered harmless with respect to gallstone formation.

Postoperative recurrence most commonly represents recurrent common bile duct or intrahepatic
stone formation rather than recurrence inside the removed gallbladder. Persistent bile duct dilatation,
periampullary diverticulum, impaired biliary drainage, infection, anatomical abnormalities and
repeated endoscopic procedures are important clinical predictors. Obesity may maintain metabolic
lithogenicity, although its independent role in postoperative recurrence requires further
investigation.ADIPOQ is a biologically plausible molecular marker because adiponectin regulates
insulin sensitivity, lipid oxidation and inflammation. ADIPOQ variants may influence gallstone
susceptibility indirectly through obesity, metabolic syndrome and hepatic lipid disturbances.
UGT2B15 may be considered an exploratory candidate gene due to its expression in the liver and
gallbladder and its participation in glucuronidation and steroid hormone metabolism. Nevertheless, no
sufficiently strong evidence currently supports its use as a validated marker of gallstone disease or
postoperative recurrence.

Future prospective studies should combine anthropometric measurements, metabolic indicators,
biliary imaging, serum adiponectin and ADIPOQ and UGT2B15 genotyping. Such studies may clarify
gene-environment interactions and contribute to individualized prevention, postoperative surveillance
and early identification of obese patients at high risk of recurrent biliary stone formation.
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