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MORPHOFUNCTIONAL CHANGES OF GALLBLADDER
AND BIOCHEMICAL PARAMETERS OF LIPID METABOLISM
IN CHILDREN WITH LIVER STEATOSIS

Abstract. Background. The aim of study was fo investigate peculiarities of structural and functional disorders of
gallbladder in children with non-alcoholic fatty liver disease. Materials and methods. The study was conducted
in 51 children aged 10— 17 years. Patients were divided into four groups: the I° group consisted of 11 children
with biliary normokinesia without steatosis; the 2* group — 20 children with biliary hypokinesia without steato-
sis; 34 group — 11 children with biliary normokinesia and steatosis, and the 4" group — 9 children with biliary
hypokinesia and steatosis. Anthropometric parameters were measured: height, weight, abdominal circumference,
body mass index. Functional state of gallbladder was investigated with the help of ultrasound. Such biochemical
parameters, as total cholesterol, triacylglycerols, levels of high-density lipoprotein cholesterol, low-density lipo-
protein cholesterol and very-low-density lipoprotein cholesterol were defined, atherogenic index was calculated
according to Friedewald formula. Results. Present study shows overweight (in 15 % of patients), obesity (in 85 %
of patients), increase in the gallbladder volume by 30—50 % (p < 0.05), in the density of gallbladder wall by
12—16 % (p < 0.05) and its echogenicity by 24 % (p < 0.05) in children with steatosis versus group without steato-
sis and gallbladder normokinesia. Positive correlation between wall thickness and steatosis has been established.
Thus, weight increase may potentially play a role in lipid disorders and biliary dysfunction. The 70 % of children
with obesity had pathological changes of lipid levels, such as 74 % — increased blood atherogenicity. Conclusions.
Physicians must necessarily correct a functional state of gallbladder during the treatment of obesity in children and
adolescents. Only comprehensive approach to the treatment allows prevention of non-alcoholic fatty liver disease
and its complications.
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Introduction

Since 1980, number of patients with obesity increased
twice. In 2014 more than 41 million of children older
than 5 years had overweight. Physicians set obesity apart
as a systemic disease which is based on lipid and carbohy-
drate metabolism disorders [1]. In blood of patients with
overweight level of free fatty acids is increased. It leads
to fat accumulation in internal organs and visceral obe-
sity. Therefore, overweight is a main etiological factor
in the pathogenesis of metabolic disorders, such as non-
alcoholic fatty liver disease (NAFLD) and functional
gallbladder disorders (FGD) [2—4]. In Calasani’s study
(2012) among adult patients with NAFLD 90% had in-

creased body mass index (BMI) and visceral obesity, in
69 % of cases diabetes mellitus type 2 was diagnosed, in
50 % of cases — high level triacyl glycerides (TG) and
low level of high density lipoprotein (HDL) in blood se-
rum were found [5]. Such changes are common for pe-
diatric patients. Clinical investigation showed NAFLD
in one third of children with obesity, which was often
accompanied by dyslipidemia, intolerance to carbohy-
drates and insulin resistance [6]. Etiology, development
and diagnosis of steatosis in children are specific. The
youngest age of steatosis diagnosis is 2 years [7]. Ecologi-
cal and genetic factors play important role in NAFLD
development [5].
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Our previous investigations demonstrated that more
than 50 % of children with NAFLD had FGD [8]. The
previous studies showed positive correlation between
total obesity, fatty liver and fatty gallbladder in adults.
Under these conditions the functional state of liver and
gallbladder is low. The existing literature data describe a
direct link between the overall adult obesity, fatty liver
and fatty gallbladder, thus decreasing their functional
ability. Unfortunately to date there is no detailed analy-
sis of the relationship of these abnormalities in pediatric
patients.

Aim of study — to investigate peculiarities of structu-
ral and functional disorders of gallbladder among chil-
dren with non-alcoholic fatty liver disease.

Materials and methods

Study was conducted in children and adolescents
searching for medical help with gastro-intestinal tract
disorders in SD «Institute of Gastroenterology of the
National Academy of Medicine Sciences of Ukraine».
All patients had given their agreement to participation in
the study.

The study was conducted in 51 children aged 10—17
years. Patients were divided into four groups: the I
group consisted of 11 children with biliary normokinesia
without steatosis; the 2" group — 20 children with bili-
ary hypokinesia without steatosis; 3 group — 11 chil-
dren with biliary normokinesia and steatosis, and the 4"
group — 9 children with biliary hypokinesia and steatosis.

Anthropometric parameters were measured: height,
weight, waist circumference, body mass index:

BMI = [body mass, kg]/[height, m]? [9].

Thickness of gallbladder wall and its volume were
measured in all patients with ultrasound (SH-2000

Honda Electronics) in real time scale, on an empty
stomach. Analysis of changes in abdominal organs in-
cluded size measurement, profile, acoustic structure and
echogenicity by generally accepted methods [10].

We had studied gallbladder function with ultrasound
on the background of choleretic breakfast. As choleretic
breakfast we used more physiological routine food loa-
ding: 40 g of wheat bread, 20—25 g of butter, 150—200 ml
black tea with 5 g of sugar [11].

Gallbladder volume was measured: with empty sto-
mach and after breakfast (5, 10, 45 and 60" minutes).

Decreasing of gallbladder volume on 45™ or 60" minu-
tes after breakfast for 34—64 % was the evidence of gall-
bladder normokinesia, less than 33 % — hypokinesia [11].

Diagnosis of liver steatosis was realized by measure-
ment of the controlled attenuation parameter (CAP)
with FibroScan®502 Touch F60156 (Echosens, France).
This parameter was correlated with the degree of fatty
liver. Its level higher than 232 db/m? confirmed that total
amount of fatty hepatocytes was more than 10 %.

Such biochemical parameters as total cholesterol
(CH), triacylglicerols (TG), phospholipids (PL), levels of
high density lipoprotein-cholesterol (HDL), low density
lipoprotein-cholesterol (LDL) and very low density lipo-
protein-cholesterol (VLDL), atherogenic coefficient (AC)
were analysed with Cormey test-kits (Poland) and bio-
chemical analyzator Stat Fax 1904 Plus, Awareness Tech-
nology (USA) calculated according to Friedewald formula.

Data of NCEP (American National Cholesterol
Education Program) and NHANES (The National
Health and Nutrition Examination Survey, USA) were
used as lipid metabolism reference criteria in children.
The normal CH Ilevels for 1—19-year-old children were
2,96—4,4 mmol/l, TG — 0,40—0,9 mmol/l, HDL —
0,99—1,59 mmol/l, LDL — 1,63-2,59 mmol/l and
VLDL — 0,22—0,40 mmol/I.

Table 1. Anthropometric and sonographic parameters in children depending on functional state
of gallbladder and presence of steatosis

S(-)
Parameters Group_ 15‘,_ Grou!) 2"“_, Group_ 3'“,_ Grou!) 4“‘3
normokinesia hypokinesia normokinesia hypokinesia
n=11 n=20 n=11 n=9

Age, years 9,80+1,21 11,91 + 0,69 12,33+ 0,92 13,29+ 1,08
Height, cm 145,50 £ 6,90 158,45 £ 2,43 165,42 + 5,46* 161,14 + 4,89
Weight, kg 4455 + 3,49 54,84 £ 1,93 83,17 £547* 75,03 £ 7,69*
Waist circumference, cm 65,83+1,45 76,27 £ 8,34 99,17 + 4,03* 85,86 + 2,90*
Body mass index, kg/m? 21,30+ 0,82 22,37+ 0,68 30,43 + 1,04** 27,43 +1,75*
Subcutaneous fat, mm 18,10+ 0,11 26,11+ 2,05 2494 +2,61* 29,05 + 2,15%*
Epigastric fat, mm 6,50+ 0,10 4,86+ 0,28 8,20 + 1,50* 7,02+0,40
Intraperitoneal fat |, mm 38,30 £ 2,13 29,22 + 3,26 47,21 +4,41 48,60 + 2,30*
Intraperitoneal fat Il, mm 49,40 £ 2,40 40,89 + 3,64 58,50 + 4,37 61,15 + 4,05*
Intraperitoneal fat Ill, mm 17,40 £ 0,38 18,06 £ 1,69 22,41 £ 2,48% 20,45 +5,15
Fatty index 0,35+0,08 0,44+0,11 0,41 +£0,05 0,88 £ 0,16%**

Notes: *— p <0,05; **— p < 0,01 — significance of differences between parameters in compare with group I.
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Data from all groups were compared using the Stu-
dent unpaired t-test by SPSS 9.0 for Windows. Dif-
ference average values were considered as probable in
p<0,05and p <0,01[13].

Results

Study showed no difference in patients age and height
between groups (table 1), but body weight was signifi-
cantly increased in groups 3" and 4" on average 45 % in
comparison with 1% group.

High body weight led to BMI increasing by 26 %
in children with steatosis in comparison with children
without steatosis. Abdominal type of obesity was pre-
sented in children with overweight. In 3 group waist
circumference increasing in 1,8 times was observed,
subcutaneous fat increasing — by 59 % and intraperi-
toneal fat increasing — by 10—57 %. So, patients from
groups 3 and 4" were characterized by overweight
(15 % of cases) and obesity (85 % of cases) (p<0,05). In
It and 2™ groups obesity was observed in 43 and 24 %
respectively.

Increasing of gallbladder volume by 30-50 %
(p < 0,05), density of gallbladder wall by 12—16 %
(p < 0,05) and its echogenicity by 24 % (p < 0,05) in
children with steatosis was observed in comparison with
group without steatosis and normokinesia of gallbladder
(table 2).

Positive correlation between wall thickness and ste-
atosis has been established: r = 0,39 (t = 2,76; p = 0,03)
and r = 0,35 (t = 2,4; p = 0,01). Thus, weight increase
may potentially play a role in lipid disorders and biliary
dysfunction. It was confirmed with 63 % of gallbladder
hypokinesia in children with obesity [6].

Decreasing of gallbladder motility directly influ-
enced on digestion and absorption of lipids in the in-
testine, such as total lipid metabolism in organism [2].
About 70 % of children with obesity had a pathological
changes of lipid levels, such as 74 % — increasing of
blood atherogenicity.

In our study hypercholesterinemia was observed in
every group, its frequency was 50 % higher among pa-
tients with gallbladder hypokinesia: 60 % patients in
I*t group and 29 % patients in 4™ respectively (fig. 1).

Thus, hypertriacylglycerolemia prevalenced among
patients with steatosis (fig. 2). It could be related to high
triacylglycerides production in the liver as a main me-
chanism of steatosis development.

Analysis of the lipid fraction ratio in the blood se-
rum depending on gallbladder functional state and
liver steatosis in children showed changes in TG, PL,
HDL, LDL, VLDL, CH/PL levels and AC. The mild
atherogenic dyslipidemia was found in the 3" group.
There were increasing in 1,4 times TG level (p < 0,05),
VLDL — in 1,5 times (p < 0,05) and increasing of
CH/PL rate in 1,3 times (p < 0,05), in comparison with
1t group (table 3).

Dyslipidemia in patients from 4™ group was com-
bined with decreased PL level in blood serum in 1,5 times
(p <0,05), HDL — in 1,5 times (p < 0,05) and CH/PL
ratio increasing in 3,6 times (p < 0,05) compared with
It group.

Discussion

Low gallbladder motility with increased volume and
wall thickness were found in children with steatosis. This
disorder was accompanied by atherogenic changes in
lipid fractions (high TG and VLDL levels). They were
more severe in groups with steatosis. So, obesity and
overweigh are underlying causes in NAFLD develop-
ment, and FGD leads to the complication of disease. It
also does not exclude the deterioration functional status
of the gallbladder due to general obesity.

Our data demonstrated an increasing of gallbladder
volume and wall thickness in children with steatosis. Sig-
nificant increase of these parameters in III and I'V groups
in comparison with I group was showed. Also, motility
of gallbladder in these groups was less than in children
without steatosis.

60 %

33 % 29 %

4™ group

17%
[
3 group

15t group 2 group

50 %
0% 22% - 40 %

1st group

2" group 3 group 4™ group

Figure 1. Percent of patients with
hypercholesterinemia in groups

Figure 2. Percent of patients with
hypertriacylglycerolemia in groups

Table 2. Parameters of gallbladder structure in children depending on functional state of gallbladder

and presence of steatosis

S(-) S(+)
Group 1%, Group 2", Group 3", Group 4,
Parameters . . T ; . . . !
normokinesia hypokinesia normokinesia hypokinesia
n=11 n=20 n=11 n=9
Volume, cm? 16,64 £ 1,61 20,44+ 2,14 21,77 £297* 24,80 *+ 3,88*
Wall thickness, mm 1,89+0,10 1,87 +£0,16 2,15+ 0,19* 2,24 £ 0,23*
Increased wall 27 30 36 45%
echogenicity, %

Notes: * — p <0,05.
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Table 3. Parameters of lipid metabolism in children depending on functional state of gallbladder

and presence of steatosis

S(-) S(+)
Parameters Group_ 15‘,_ Grou!) 2"“_, Group_ 3"’,_ Group 4"‘!
normokinesia hypokinesia normokinesia hypokinesia
n=11 n=20 n=11 n=9

CH, mmol/I 4,28 £ 0,20 4,50 £ 0,30 3,99+0,24 4,04 £ 0,24
TG, mmol/I 0,49+0,11 0,70+ 0,11* 0,72+ 0,12* 0,93+0,15*
PL, mmol/I 2,79+0,20 2,41 +0,35 2,39+ 0,26* 1,95 + 0,46*
HDL, mmol/I 1,08 £ 0,09 0,97 £ 0,06 0,95+ 0,08 0,74 £ 0,12**
LDL, mmol/I 3,02+0,18 2,85+0,19 2,71+0,22 2,79+0,23
VLDL, mmol/I 0,22+0,48 0,32+ 0,05* 0,33 £ 0,05%** 0,43+0,07*
CH/PL 1,65+0,19 1,81+£0,22 2,04 £ 0,05* 5,08 £ 0,45**
AC 3,12+0,30 3,70 £ 0,39* 3,54 £ 0,54* 4,25 + 0,53**

Notes: *— p <0,05; **— p < 0,01 — significance of differences between parameters in compare with group I.

Correlation between NAFLD and FGD can be ex-
plained by lipotoxicity effect which leads to lipid accu-
mulation outside of adipose tissue. Free fatty acids and
cholesterol play the key role in this mechanism [14].
It is assumed, that cholesterol increase and relation of
cholesterol to phospholipids is a cause of low gallblad-
der motility because of humoral response inhibition
by neuronal transmitters such as acetylcholine, cho-
lecystokinin and neuronal peptide Y [15—17]. It was
evidenced in the experiments with animals. Blocking
of intestinal absorption of cholesterol led to decrease of
lipids level in gallbladder wall and improved gallbladder
motility [18].

Other eventual mechanism of low gallbladder motil-
ity in NAFLD is an effect of hyperproduction of cyto-
kines in adipocytes which leads to visceral organ inflam-
mation.

Numerous studies showed the fact that adipocytes is
capable to produce inflammatory molecules, including
TNF-a, 1L-6 and cause inflammation in other organs
[19-21].

So, inflammation in patients with overweight and
obesity cause weak function of gallbladder wall and de-
crease absorption and secretion ability [22, 23]. Our
results proved this conception because patients with
NAFLD in our research groups often had a high BMI
and enlarged gallbladder volume.

Overweight is one of the causes of gallbladder hypo-
kinesia. We suggest that two mechanisms may play role
in development of gallbladder hypokinesia in steatosis.
They are based on accumulation of fat in gallbladder
wall and decreasing of humoral response to neurotrans-
mitters action as a result of cholesterol/phospholipids
relation disruption and inflammation. In our opinion,
physicians must necessarily correct a functional state of
gallbladder during treatment of obesity in children and
adolescent. Only complex approach of treatment allows
prevention of non-alcoholic fatty liver disease and its
complications [24].

Conclusions

1. Overweight and abdominal type of obesity play key
role in the development of fatty liver in children.

2. Decreased gallbladder contractility lead to dislipi-
demia, such as hypercholesterinemia development where-
as steatosis is associated with hypertriacylglycerolemia.

3. Hepatic steatosis formation is associated with gall-
bladder volume elevation, gallbladder wall thickness and
echogenicity increasing, gallbladder motility impair-
ment probably due to fat accumulation and cholesterol/
phospholipids relation disruption.

4. We recommend an obligatory functional gallblad-
der state correction in children with fatty liver.

Conflict of interests. Authors declare the absence of
conflict of interests.
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MOP®ODYHKLIIOHAAbHI 3MiHW XXOBYHOIO MiXYPA i BIOXiMiYHi NAPAMETPU
AiNIAHOTO OBMIiHY B AITEN 3i CTEATO30M MEYiHKWN

Pesiome. Mertoro Haloro 1ocaiikeHHs OYJI0 TOCIIIUTH 3a-
JIEXKHICTh MixK (PYHKIIIOHAJIbBHUM CTAaHOM i CTPYKTYPHUMU 3Mi-
HaMU XXOBYHOIO MiXypa, a TAaKOX JIiMiIHUM OOMIiHOM Yy AiTei
3i cteaTo30oM meviHku. Marepiamm ta metomam. [1in cmocrepe-
JKEeHHsIM niepeOyBaiia 51 qutrHa BikoM Bin 10 1o 17 pokiB, sxi
32 JaHUMU YJIbTPa3ByKOBOIO JOCJiIKEHHSI MOTOPHO-EBaKY-
aTOpHOI (hyHKIIi1 XXKOBUHOTO MiXypa Ta TPaH3IEHTHOI €J1acTo-
rpadii meyiHku Oynu posnofinieHi Ha 4 rpynu: | — 11 miteit
i3 HOPMOKIHE3i€10 XOBYHOIO Mixypa 0e3 crearo3y MediHKH,
1110 00paHo K rpyny rnopiBHsIHHS; II — 20 miTeii i3 rinokiHe-
3i€10 XKOBYHOTO Mixypa 0e3 creato3y nedinku; I11 — 11 miteit
i3 HOPMOKiHEe3i€0 KOBUHOTO MiXypa i CTeaTo30M TMeYiHKU;
IV — 9 nireit i3 rinokiHe3i€l0 XOBYHOTO MiXypa 3i CTeaTo30M
neviHku. OUiHIOBaJIM aHTPOIMOMETPUYHI JaHi: picT, Bary,
OKPYXXHICTh Tauii, iHmekc Macu Tiia. OyHKIIOHAIBHUIM CTaH
JKOBUYHOI'O MiXypa i i0oro xapakTepuCcTUKM BU3HAYaIU 3a J0-
TMIOMOT'0OI0 YJIbTPa3BYKOBOI iarHOCTUKU. SIK JOCIiIHI MapKe-
pU JIMIAHOTO CHEKTPa CUPOBATKU KPOBI BUKOPUCTAHO BMICT
3arajJibHOr0 XOJECTEPUHY, TPUTIILEPUIIB, JIMOMPOTEIIiB BU-
COKOI Ta HU3bKOI IIJIBHOCTI, JIMOMPOTEiNiB Ay>Ke HU3bKOI

babui C.A., BasropoaHsist H.FO., KoHeHko U.C.

LITBHOCTI i po3paxoBaHO KOeilliEHT aTeporeHHOCTi. Pe3yib-
TaTH. YCTAHOBJICHO, 110 IS TIAI[iEHTIB 3i CTEAaTO30M MEUYiHKI
XapakTepHUMU Oy HaaMmipHa Bara (y 15 % nauieHTiB), 0Xu-
pinHs (y 85 % xBopuX), 301IbIIEHHS 00’€MY KOBUHOI'O MiXy-
pa Ha 30—50 % (p < 0,05), wiibHOCTI cTiHOK — Ha 12—16 %
(p <0,05) i exorennocri crinku — Ha 24 % (p < 0,05) nopiBHsI-
HO 3 IPyMo0 6e3 cTeaTo3y i HOPMOKIHE3i€0 JKOBYHOTO MiXypa.
BusiBiieHO MO3UTUBHUIA 3B’S130K MiK TOBLIMHOIO CTIHKM Ta Ha-
SIBHICTIO cTeatosy. OTxe, 30i/IblIIeHHS Bar MOXe OyTH OTHUM
i3 YMHHUKIB PO3BUTKY PO3JaaiB OiJliapHOI CUCTEMMU Ta JIiMij-
Horo ooMiHy. BusiBieHo, 110 B 70 % naiteii 3 OXHUpiHHIM Ha-
SIBHI TIATOJIOTIYHi 3MiHU PiBHS JIMiIiB, Y TOMY Yuclli B 74 % —
30UIbLIEHHSI aTePOTeHHUX BJACTUBOCTE KpoBi. BHCHOBKH.
[Tpu3Havaoum JIiKyBaHHS MIPU OXKUPIHHI B AiTEH Ta MiJTITKIB,
¢y 00OB’SI3KOBO 3MiMICHIOBATH KOPEKIIiI0 (PYHKIIIOHAIBHO-
ro cTaHy »OBYHOro Mixypa. TijJbKM KOMIUIEKCHUI IiaXia 10
JIIKyBaHHS AacTh 3MOTY 3amo0irTi PO3BUTKY HEAJIKOTOJbHOI
KMPOBOI XBOPOOU MEUiHKU.

KiouoBi cioBa: GimiapHa nucdyHKLIS; cTeaTo3 MEYiHKU;
OXUPIHHS; AUCTINIAEMisT

'Y «/IHCTUTYT racTposHTEPOAOTMM HAMH YkpauHb», . AHernp, YkpauHa

MOP®OPYHKLIMOHAABHBIE UBMEHEHUS XKEAYHOTO MY 3bIP9 N BUOXUMUYECKWUE MAPAMETPbI
AVMUAHOTO OBMEHA Y AETE CO CTEATO30M MEYEHU

Pe3iome. Ileabio Haiero uccieqoBanust ObLIO U3YYUTh 3a-
BUCUMOCTb MEXAY QYHKLIMOHAIBHBIM COCTOSIHUEM U CTPYK-

TYPHBIMU UBMCHCHUAMMU XKCJTUYHOIO ITYy3bIPs, a TAKKE JTUTTNU/IL -
HbIM OOMEHOM y IeTei CO CTEATO30M IEYEHHU. MaTepl/laJ'll)l u
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Metoabl. [lon HaGmogeHUeM Haxoauscs 51 MalMeHT B BO3-
pacte ot 10 1o 17 neT, KoTophie MO JAHHBIM YJIbTPa3ByKOBO-
ro o0cieIoBaHUSI MOTOPHO-3BAaKyaTOPHOU (hYHKIIUM XKeTd-
HOTO Iy3bIPSl U TPAH3UEHTHOM 3/acTorpaduu neyeHu ObLIU
pasaeneHbl Ha 4 rpynmbl: | — 11 meTeii ¢ HOpMOKMHE3Ue
JKEJIUHOTO My3bIpsi 6e3 cTearo3a IeuyeHU, KOTOPYIO BhIOpa-
JIM B KauyecTBe Ipyrmbl KoHTpos; I — 20 geTeii ¢ runoku-
He3Muell XeJYHOro my3bips 0e3 crearosa neuenu; 11 — 11
JIETE C HOPMOKMHE3MEN KEJIYHOTO MY3bIPSI U CTEATO30M
nedyeHu u IV — 9 nereil ¢ TMMOKMHE3Mel KeJTUHOTO My3bI-
P& co cTeaTo3oM nevyeHu. OLeHUBaIU aHTPOIIOMETPUYECKIE
JIAHHBIE: POCT, BEC, OKPYKHOCTb TaJIUM, MHIEKC MacChI TeJa.
DyHKIIMOHAIbHOE COCTOSIHUE XKETYHOTO IIY3bIPsT OIIPeIeisi-
JIU C TOMOUIbIO YJIbTPAa3BYKOBOU NMAarHOCTUKU. B KauecTBe
HUCCIIelyeMbIX MapKepoB JIUIIUAHOIO CIEKTpa ChIBOPOTKU
KpPOBM WCIIOJIB30BAJI COIEpKaHUE OOIIETO XOJeCTeprHa,
TPUTIULICPUIOB, JUITONPOTEUIOB BHICOKOI Y HU3KOM TJIOT-
HOCTH, JIMTIONPOTEUA0B OUeHb HU3KOM MJIOTHOCTU 1 pacCUM-
ThIBIM KO3(pduuneHT areporeHHocTU. Pe3yabTaThl. Ycra-
HOBJICHO, YTO JIJISI TTAIIMEHTOB CO CTEaTO30M XapaKTepHBIMU

obutn uniHUi Bec (y 15 % nauueHToB), oxkxupenue (y 85 %
MalueHTOB), YBeJIMYeHUe 00beMa KeTYHOTO My3bipst Ha 30—
50 % (p < 0,05), mmorHocTH creHOK — Ha 12—16 % (p < 0,05)
Y 9XOTeHHOCTH cTeHKM — Ha 24 % (p < 0,05) B cpaBHeHUM
C rpynmnoi 6e3 creaTto3a U ¢ HOPMOKMHE3HMEHN KEJTIHOTO ITy-
3bIpsi. BBISIBIICHA MOJIOXUTETbHAS CBSI3b MEXIY TONIIMHON
CTEHKM W HAJIMYMEeM CTearo3a. TakuM oOpa3oM, M3OBITOK
Beca MOXKET OBITh OMHUM U3 (PAKTOPOB pa3BUTHUSI HAPYIIEHUIA
JIMITUAHOTO OOMEHa, a TakxXKe OuaMapHoi AucyHKLMKU. Bbi-
sIBJIEHO, 4T0 Y 70 % neTeii ¢ OXXMpeHNeM UMEIOTCS B HATMI UK
MMaTOJIOTUYECKUE U3MEHEHMST YPOBHS JIMITUIOB, B TOM YHCJIC
y 74 % nmeteil — yBeJIMYEHHUE aTePOTreHHBIX CBOMCTB KPOBU.
BoiBoapl. HasHauas jieueHue npu OXMPEHUM JeTeil U MOJ-
POCTKOB, CJIeIyeT 00s13aTeJIbHO OCYIIECTBIISITh KOPPEKIINIO
(DYHKLIMOHAJIILHOTO COCTOSIHUSI KEJYHOIO I1y3bIps. TOJIbKO
KOMIUIEKCHBII MMOAXOM K JIEYCHUIO AACT BO3MOXKHOCTD IIpe-
JNIOTBPATUTh Pa3BUTUE OCJIOXHEHWI HEaJKOTOJbHON XUPO-
BOI1 00JIE3HU MEUYECHU.

KioueBble cioBa: 6riapHas TuchyYHKIMS; CTEATO3 Meve-
HH; OKUPEHNE; TUCTUTTICMUS
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