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ABSTRACT
Changes in the hepatobiliary system are often found in children with obesity and metabolic syndrome. Metabolic syndrome and obesity are
pathologies in children that negatively affect all organs and systems, including the state of the hepatobiliary system. Recently, many studies have
been conducted to study the effect of obesity on the state of the hepatobiliary system, which is associated with an increase in the incidence of non-
alcoholic fatty liver disease in children with increased body weight and obesity. Insulin resistance is affected not only by the normalization of
metabolic disorders, but also by the treatment of liver and biliary tract pathology.
Keywords: obesity, children, hepatobiliary system.

Typaesa Insnagppys XoamypoaosHa

Jaonaiu ¢akynsreru [leauaTpus kadeapacu acCUCTEHTH
CamapKaHz 1aBiaT THOOUET yHUBEPCUTETH

Camapkamz, Y36exucTomn

METABOJIUK CUHJIPOM EOP BYJII'AH BOJIAJIAPJA I'EIIATOBUJIMAP TU3UM ®AOJIMATUIA KYZATUIAIUTAH
V3rAPHIILIAP
AHHOTALUA
Cemusnuru Gynran Oonanapia MeTabOJNIMK CHHIPOMIIA TeraToOuIMap TU3UMIa Y3rapuuniap Kyn yupaiai. MeTaOoauK CHHIPOM Ba CEMU3ITHUK
Oonanapma Oapua opraH Ba THU3MMIApla, LIy JKyMilaJaH, TenaroOmwinap TH3UM XOJaTura XaMm calOWil Tabcup KypcaTaauraH MaToJIOrHst
xucoOnanany. KelnHru maitiapaa CeMU3IMKHH TenaToOWIMap TH3UM XOJIAaTUra TabCUPHHH YpraHWINra KapaTWiraH KyIiad TaJKUKOTIap
YTkasuiras, Oy TaHa MaccacH FOKOpU OynraH Ba ceMH3JIMIH OynraH Oonajapaa KMrapHUHI ajlKOTOJICH3 FJIM IellaTO3MHM yupall 4acTOTACHHU
oummmK OwiaH OOFnaMK. VHCYIMHOpPE3HMCTEHTIMKKA HadakaT MeTaOoNIMK Oy3WIMILIApHM HOpMAaJUIAllyBH, OaiKH, »Kurap Ba YT HyaapuHu
[aTOJOTHACHHHU JIaBOJIAII XaM TabCHUp KypcaTaau.
Kaaur cy3aap: cemusnuk, 6onanap, renaro0uimap TH3UM.

Typaesa Insnagppys XoamypoaosHa

Accucrent kadenpbl neauarpun JeueOHoro daxyabreta
CamapKaHACKUH TOCyJapCTBEHHBIH MEAUIIMHCKUI YHUBEPCUTET
Camapkanj, Y30ekucran

W3MEHEHMSI, HABJIIOJAEMBIE B JESTEJABHOCTU T'ENATOBUJIMAPHOM CUCTEMBI Y JIETEM C
METABOJIMYECKUM CUHAPOMOM

AHHOTALIUA
Vi3mMeHeHHsT B TenaToOMIMAPHOI CHCTEME YacTO BCTPEYAIOTCS Y JIETeH ¢ OXKMPEHHEM M MeTabOoNMYecKHMM CHHAPOMOM. Merabommieckuit
CHHIPOM M OXKHPEHHE — TaTOJIOTHH y JeTeH, KOTOpble HEraTMBHO BIMSIOT HAa BCE OpPraHbl M CHCTEMBI, B TOM YHCIE€ M HAa COCTOSHHUE

renaroOWIMapHOi cucteMbl. B mociienHee BpeMs HPOBOIMTCS MHOTO HCCICIOBAHMN 10 M3YYCHUIO BIMSHMS OXKHUPECHHS Ha COCTOSHHE
renaroOMIHAPHOH CHCTEMBI, YTO CBSI3aHO C POCTOM YacCTOThI HEAIKOTrOJIbHOM JKMPOBOI OOJIE3HU TIEUCHH Y JIeTeH C MOBBIILICHHOW Maccoil Tena u
oxxupenueM. Ha HHCYTMHOPE3HCTEHTHOCTD BIMSIET HE TOJIBKO HOPMAIH3AIMs METa00INIECKUX HapYIICHNH, HO U JICYCHNE TTATOJIOTUH TIEUCHU U
JKEITIEBBIBOASIIIX ITyTEH.

Ki1ioueBble cl10Ba: OXXHPEHHUE, ETH, TEaTOOMIHAPHAS CHCTEMA.

Metabolic syndrome (insulin resistance syndrome) is a symptom  achievements in understanding the mechanism of its development,
complex of various metabolic disorders and conditions associated with ~ metabolic syndrome is one of the most controversial issues in modern
obesity, the development of which is characterized by a single medicine [1,2]. In this regard, the symptom complex begins to form in
pathogenetic mechanism, which has attracted the attention of  childhood and remains asymptomatic for a long time, metabolic
representatives of various medical fields in recent years. Despite the  syndrome is an urgent pediatric problem [3, 4]. Currently, the following
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conclusions have been proven, according to which the digestive system
plays a key role in the pathogenesis of metabolic and hormonal
disorders, in which they themselves become target organs, their
functional state deteriorates with the development of metabolic
syndrome [5, 6, 7, 8]. It has been established that any component of the
metabolic syndrome leads to secondary disorders in the form of non-
alcoholic fatty liver disease in adults, while the views on this
pathological process differ: some authors consider hepatic steatosis to
be a “harmless condition” that does not affect the state of hepatocytes
to a certain extent and resolves after the etiological factor is eliminated
[9]. Other authors believe that liver damage is an important factor in the
development of metabolic syndrome, and that with the development of
non-alcoholic fatty liver disease, bile formation and bile secretory
dysfunction are observed, which is manifested in the state of the biliary
system [10]. Among children, there is information that non-alcoholic
fatty liver disease occurs in 68% of obese children, and in 84% of
children with metabolic syndrome [11]. Biliary tract pathology is more
common in adult patients with impaired carbohydrate and lipid
metabolism [12, 13].

The aim of this study was to study the state of the hepatobiliary
system in children with metabolic syndrome.

Materials and methods:286 children aged 10 to 16 years were
examined: the main group consisted of 236 children (125 boys, 18 girls)
with signs of metabolic syndrome (IDF, 2007), [14], the comparison
group consisted of 50 children with normal body weight (32 boys, 18
girls), who were being treated in a hospital for diseases of the
hepatobiliary system (biliary tract dysfunction, gallstone disease). The
examinations were based on clinical, laboratory and instrumental
methods of examination and included the determination of renal
enzymes, the spectrum of carbohydrates and lipids in the blood serum,
the determination of the contractile function of the gallbladder, as well
as UTT, computed tomography of the hepatobiliary system. Statistical
analysis of the results was carried out using the "STATISTIKA 6.0"
package. The reliability of the difference in quantitative characteristics
was calculated using the Student t-test and the Mann-Whitney test. The
chi-square test was used to analyze the statistical significance of the
difference in qualitative characteristics. When comparing the difference
indicators, the indicator p < 0.05 was considered reliable.

Results of the examination and their analysis

Based on the criteria of UTT (increased echogenicity and diffuse
unevenness of the organ parenchyma, turbidity of the vascular image,
refraction of ultrasound rays), non-alcoholic fatty liver disease was
observed mainly in children of the main group (166-70.0%). Computed
tomography of 13 patients with non-alcoholic fatty liver disease showed
that the liver parenchyma was uneven, the densitometric density of the
unchanged area was from 55 to 60 units. N., the local density of
individual foci was from 15 to 43 units. N., and during local
examination, contours were not detected in all areas. When checking the
pulse sequence using SPAIR, a low signal was observed in hypodense
areas. At all stages of contrast enhancement, including simultaneous
scanning, there were minimal changes in the parenchyma, the density of
which did not change. At all stages of contrast enhancement, there was
no significant difference in the areas of the parenchyma, the density of
which did not change.

It was found that the average values of alanine aminotransferase,
bilirubin, gamm  aglutamyl transpeptidase were higher in children in
the main group than in the comparison group, which indicates a
violation of the process of bile formation and excretion.

It should be noted that 65 (27.4%) children from the main group had
an increase in ALT, of which 31 (13.1%) had an increase of 2 or more
times, which indicates the development of an inflammatory process in
the liver parenchyma of the type of non-alcoholic steatohepatitis.

It was observed that half of the children in both groups had various
developmental anomalies of the biliary tract.

In 114 (48.1%) children in the main group and in 9 (18.0%) of the
comparison group, structural changes in the wall of the gallbladder were
detected (r<0.05). It was found that all children in the main group had a
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decrease in the contractile activity of the gallbladder, in the comparison
group, hypomotor type of contraction was observed in 27 (54%)
patients, hypermotor type in 4 (8%) children, normal in 19 (38%)
children.

In the main group, 71 (29.9%) children and 6 (12.0%) children in
the comparison group, signs of gallbladder cholestasis (the combination
of 2 or more signs: increased wall density, uneven wall, thickening of
the wall, increased density of bile in the gallbladder, a decrease in the
bile ejection fraction by 50%) were observed on CT scan [8] (p < 0.05),
in all groups these changes were of a diffuse nature (up to 99%).
Cholestasis of the gallbladder, with intact lithogenic effect, was
observed only in 4 (5.6%) of the 71 patients in the main group, while in
all the others, cholelithiasis of various stages was observed.

In general, 87 (36.7%) children in the main group and 18 (36.0%)
children in the comparison group (children with gallstone disease were
examined) had impaired lithogenic effect of bile composition,
accompanied by the formation of bile sediment and gallstones of various
etiologies. At the same time, gallstone disease was more common in
children in the comparison group - 6 out of 87 (7.0%) in the main group
and 14 out of 18 (77.7%) in the comparison group (p < 0.05), biliary
sediment was observed in 81 out of 87 (93.1%) in the main group and 4
out of 18 (22.3%) in the comparison group (p < 0.05). No significant
differences were observed in the presence of one or more gallstones in
the study group: in the main group, these figures were 2 (33.3%) and 4
(66.7%), in the comparison group - 6 (42.9%) and 8 (57.1%) (Fig. 2-4).
The effect of impaired lithogenic effect of gallstones on waist
circumference was analyzed. It was found that in children, the waist
circumference in patients with biliary sludge was 108.8 + 12.25 cm on
average, which was significantly higher than in children with gallstones
(94.5 + 6.35 cm) (p < 0.05) and in children with unchanged bile colloid
composition (100.75 + 11.88 cm) (p < 0.05), which indicates that
children with abdominal obesity are at increased risk of developing
gallstones.

It was found that children with nonalcoholic fatty liver disease had
gallstone disease of different stages in more cases than children without
hepatosis (76 of 166 children (45.7%) and 11 of 71 children (15.5%) r
<0.05), 72 of 76 children (94.7%) and 9 of 71 children (81.8%) biliary
deposition was detected. Symptoms of gallbladder cholestasis were
more common in these patients (38.6% in 64 of 166 children and 9.9%
in7 of 71, r < 0.05).

Conclusion

70.0% of children with metabolic syndrome have signs of non-
alcoholic fatty liver disease, in which structural changes in the liver
parenchyma are characterized by diffuse focal changes, with foci of
fatty degeneration of various sizes and the development of
steatohepatitis against the background of unchanged parenchyma.

In children with metabolic syndrome, it was observed that the levels
of cytolytic enzymes and cholestasis markers were higher than in
children with normal body weight, which indicates a sharp violation of
the process of bile formation and excretion. In every third child with
metabolic syndrome (27.4%), an increase in ALT was observed, which
indicates the development of non-alcoholic steatohepatitis in them.

In children with metabolic syndrome, severe disorders of the
functional state of the associated biliary tract are formed, in which,
along with the physicochemical composition of bile, its motor-
evacuator activity is also impaired.

Every third child with metabolic syndrome (36.7%) has disorders of
the colloid composition of bile, which manifests itself in the form of
gallstone disease with a predominance of the stage of gallstone
formation.

Every third child with metabolic syndrome (29.9%) has signs of a
diffuse form of gallbladder cholestasis, which is accompanied by
gallstone disease at various stages.

A correlation was found between the lithogenic composition of bile
and waist circumference, which indicates that children with abdominal
obesity may be predisposed to the development of cholelithiasis and
require timely preventive measures.
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