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Abstract. Background. The childhood non-alcoholic hepatosteatosis leads to significant morbidity and mortality
in adulthood. In recent years, vitamin D and B, deficiency has been controversially associated with non-alcoholic
fatty liver disease. Therefore, we aimed to evaluate the relationship of vitamin levels and insulin resistance (IR) with
non-alcoholic hepatosteatosis in obese and overweight children. Material and methods. A total of 167 overweight
and obese children aged 5—-18 years were enrolled in this prospective study. The anthropometric measurements
including body weight, height, body mass index (BMI) (weight/height?, kg/m?) were recorded. Children and adoles-
cents with > 95" percentile of BMI for their age and gender were diagnosed with obesity, and BMI between the 85"
and 94" percentiles was classified as overweight. Children and adolescents classified into two groups according
to the presence of hepatosteatosis: normal liver and hepatosteatosis group. Additionally, hepatosteatosis grading
was performed by ultrasonographic evaluation. Participants’ demographic characteristics, physical examination,
imaging and laboratory findings including serum levels of vitamin B,,, 25(OH)D analysis and insulin resistance in-
dex were documented and compared between groups. Results. One hundred and sixty-seven patients included in
this study were: 103 (61.7 %) males, 64 (38.3 %) females, and the mean age of total participants was 11.48 + 2.99
years. According to BMI-Z score, 26.3 % of individuals were defined as overweight and 73.7 % were obese.
Hepatosteatosis was determined in 70.7 % (n = 118) of our cases and it was significantly higher in male patients
(79.6 %) than in females (p = 0.001). Mean IR was statistically higher in non-alcoholic fatty liver disease group
(11.15 = 13.39) than in normal liver group (6.95 + 6.20) (p = 0.029). Moreover, there were statistically significant
differences found in IR levels according to severity of hepatosteatosis (p = 0.013). In addition, vitamin D and B,
deficiencies were not significantly associated with hepatosteatosis or severity of hepatosteatosis (p > 0.05). Also,
no statistically significant differences were found in mean levels of vitamin D, vitamin B,, and IR between obese
and overweight children. Conclusions. Our findings support the published data that vitamin D and B, , deficiencies
do not contribute to the pathology of hepatosteatosis. In addition, insulin resistance has been demonstrated to be
a risk factor for non-alcoholic fatty liver and hepatosteatosis severity.
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Introduction

The Centers for Disease Control and Prevention (CDC)
reported (2015) a 2-fold increase in prevalence of child-
hood obesity and a 4-fold increase in adolescent obesity
within the last 30 years [1]. Nonalcoholic fatty liver disecase
(NAFLD) is the most frequently reported chronic pediatric
liver disease in children and adolescents. NAFLD preva-

lence appears to be increasing parallel to childhood obesity
in recent years and it was reported in approximately 60 % of
overweight children [2].

Although the pathophysiological mechanism of he-
patocellular injury remains unclear, insulin resistance
(IR) and metabolic syndrome are documented as risk
factors in NAFLD. Long-term exposure to childhood-
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onset NAFLD is associated with significantly increased
morbidity and mortality in adulthood due to severe he-
patocellular damage and fibrosis [3]. Such that childhood
NAFLD has been strongly associated with cirrhosis, he-
patocellular carcinoma, end-stage liver disease and car-
diovascular diseases in adults [4]. Although USG and se-
rologic screening based on liver transaminases (AST, ALT,
GGT) and inflammation markers (CRP) are frequently
used, liver biopsy is the gold standard method in the di-
agnosis of hepatosteatosis which is often asymptomatic in
childhood [3].

Vitamins D and B, deficiency or insufficiency have
been significantly associated with obesity, overweight,
type 2 diabetes mellitus, metabolic syndrome, IR and
cardiovascular disease in recent years [5—7]. It is well
known that immunomodulatory and anti-inflammatory
characteristics of vitamin D inhibits hepatic inflamma-
tion and fibrosis [8]. Moreover, low serum concentrations
of 25-hydroxyvitamin D have been significantly associ-
ated with NAFLD and with or without non-alcoholic
steatohepatitis (NASH) [9]. Similarly, vitamin B, defi-
ciency triggered hyperhomocysteinemia is significantly
associated with NAFLD [10]. Furthermore, even the se-
verity of hepatosteatosis was associated with vitamin D
and B, deficiency levels [10, 11]. On the contrary, there
are published data concluded that vitamin deficiencies
play no role in the etiopathology of hepatosteatosis [12].
Thus, the findings related to the vitamin deficiencies and
hepatosteatosis seems to be controversial.

The purpose was to evaluate the relationship between vi-
tamin levels and IR with non-alcoholic hepatosteatosis in
obese and overweight children.

Materials and methods

This prospective study was performed with the Institution-
al Review Board protocol approval 04/03/2019 and number
2019/113 in Istanbul Training and Research Hospital, De-
partment of Gastroenterology, Hepatology and Nutrition, be-
tween March 2019 — June 2019.

A total number of 167 overweight and obese children
aged between 5—18 years old, were enrolled in present study.
Children were enrolled in the study after obtainment of
written informed consent from their family. The anthropo-
metric measurements including body weight, height, BMI
(weight/height?, kg/m?) were recorded. Body weight, height
and BMI percentile were determined by using the growth
curves of Turkish children [13]. Children and adolescents
with a > 95" percentile of BMI for their age and gender were
diagnosed with obesity, and BMIs between the 85" to 94™"
percentiles were classified as overweight.

Children and adolescents classified into two groups
according to the presence of hepatosteatosis; absent
hepatosteatosis group and hepatosteatosis group. Hepa-
tosteatosis assessment performed by liver ultrasonography
(Acuson S2000 Ultrasound system, Siemens, Germany).
Additionally, hepatosteatosis grading was performed as
follows:

Grade 0: Normal parenchymal liver echotexture.

Grade 1: Slightly increased liver echogenicity with nor-
mal visualization of vessel walls.

Grade 2: Moderately increased liver echotexture with
impaired visualization of the vessel walls.

Grade 3: Severe increased liver echogenicity with poor
visualization of the liver, portal vein borders and the dia-
phragm [14].

The serum levels of vitamin B, and 25(OH)D analysis
were performed using an immunodiagnostic system (Sie-
mens, Advia Centaur xp, Germany) at a normality level of
220 pg/ml and 29.0 ng/ml, respectively. Biochemical ana-
lysis performed from serum samples by electro-chemilumi-
nescence immunoassay analyzer (Beckman Coulter Unicel
DXI 800). Haematological parameters were analysed using
a haematology analyser (Cell-Dyne 3700, Abbott, Abbott
Park, IL, USA). The insulin resistance index calculated
according to the homeostasis model assessment of insu-
lin resistance (HOMA-IR) formula; HOMA-IR = fasting
serum insulin (microunits per milliliter) x fasting glucose
(millimoles per liter)/22.5 [15]. Participants’ demographic
characteristics, physical examination, imaging and labo-
ratory findings were documented and compared between
groups.

Statistical analysis. All the data were analyzed with
SPSS (Statistical Package for the Social Sciences) software
for Windows (v21.0; IBM, Armonk, NY, USA). Individual
and aggregate data were summarized using descriptive sta-
tistics including mean, standart deviations, medians (min-
max), frequency distributions and percentages. Normality
of data distribution was verified by Kolmogorov-Smirnov
test. Comparison of the variables with normal distribution
was made with Student t test. The variables which were
not normally distributed, the Mann Whitney and Kruskal
Wallis tests were conducted to compare between groups.
Evaluation of categorical variables was performed by Chi-
Square test. P-values of < 0.05 were considered statistically
significant.

Results

The 167 patients included in this study were 103 (61.7 %)
male, 64 (38.3 %) female and the mean age of total partici-
pants was 11.48 & 2.99 (ranged = 3.36—17.92) years. Mean
BMI-Z score was 2.36 = 0.60 (ranged = 1,02—4,47). Ac-
cording to BMI-Z score, 26.3 % (n = 44) of the cases were
defined as overweight (BMI-Z score = 1-2), and 73.7 %
(n = 123) were obese (BMI-Z score > 2). Of the patients
36.5 % had comorbid diseases. The most common comorbid
disease reported in our patients was gastritis with a percent-
age of 26.2 % and followed by esophageal reflux (13.1 %),
constipation (11.5 %), and ADHD (8.2 %), respectively
(table 1).

Hepatomegaly was the most frequent physical fin-
ding (72.5 %, n = 121), followed by hepatosplenomegaly
(25.1 %, n = 42). Additionally, hepatosteatosis was de-
termined in 70.7 % (n = 118) of our cases. Hepatoste-
atosis was significantly higher in male patients (79.6 %)
than females (56.3 %) (p = 0.001). Of the patients 81 had
(68.6 %) grade 1 hepatosteatosis, 34 had (28.8 %) grade 2
hepatosteatosis and 3 had (2.6 %) grade 3 hepatosteatosis
(table 1). Hepatosteatosis was detected in 70.5 % (n = 31)
of overweight patients and 70.7 % (n = 87) of obese pa-
tients (p = 0.972).
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According to the evaluation of laboratory findings; mean

Table 1. Clinical characteristics of cases

levels of hemoglobin, ferritin, AST, ALT, GGT and trigly- . .

ceride were statistically higher in NAFLD group than nor- Parameter Clinical Variables n (%)
mal liv§r group. (p.—values =0.002, 0.010, 0,. Of 0 and 0.00.8, Gender Female 64 (38.3)
respectively). Similarly, mean HDL was statistically lower in Male 103 (61.7)
NAFLD group than normal liver group (p = 0,017). :

In addition, mean IR was significantly higher in NAFLD BMI-Z Score ngrk\JNelght (;_2) 14243(2763-37)
group (11.15 + 13.39) than normal liver group (6.95 + 6.20) ese (>2) (73.7)
(p = 0.029). Vitamin D deficiency (< 20 ng/ml) and insuf- UsG Hepatomegaly 121 (72.5)
ficiency (20—30 ng/ml) were found in 66.3 % (n = 108) and Hepatosplenomegaly 42 (25.1)
23.9 .% (n = 39) of all patients. Addltlf)n&llly, v1tam111 B, Hepatosteatosis Absent 49 (29.3)
deficiency (< 220 pg/ml) was detected in 37.0 % (n = 61) Present 118 (70.7)
of patients. Vitamin D and B, , deficiencies were not signifi-
cantly associated with hepatosteatosis (p-values = 0.958 and Hepatosteatosis Grade 1 81 (68.6)
0.153, respectively) (table 2). severity grage g 33 (-385-8)

Moreover, there were statistically significant differen- rade 25)
ces found in IR levels according to severity of hepatostea- Comorbid Gastritis 16 (26.2)
tosis (p = 0.013). Mean IR was significantly increased par- Diseases Reflux 8 (13.1)
ticularly in grade 2 hepatosteatosis. In addition, vitamin D Coisgﬁg'on 7(11.5)
and B, deficiencies were not significantly associated with Others 22 212%))
severity of hepatosteatosis (table 3). There were also no i

Table 2. Comparison of clinical features and laboratory outcomes between groups
Normal liver group NAFLD group Y

Parameter (Mean = SD) (Mean = SD) P-value
BMI Z Score 2.33 + 0.51 2.38 + 0.63 0.618
HBA1c (%) 5.39 £ 0.30 5.45 £ 0.36 0.467
Glucose (mg/dL) 89.98 + 7.36 90.79 £+ 7.57 0.523
HOMA-IR 6.95 + 6.20 11.15+13.39 0.029*
Hemoglobin (g/dL) 12.82 £1.02 13.36 £ 1.02 0.002*
Ferritin (mg/L) 27.29 + 16.55 37.70 + 23.68 0.010*
Vitamin B, (pg/mL) 306.71 £ 137.70 278.58 + 164.20 0.153
Vitamin D (ng/ml) 19.33 +10.16 19.22 + 10.58 0.958
AST (U/L) 23.67£7.16 33.46 = 17.95
ALT (U/dL) 18.99 + 10.25 44.80 + 35.14
GGT (U/L) 14.77 + 4.96 25.22 + 16.60
LDL (mg/dl) 102.72 + 53.30 102.42 + 33.00 0.347
HDL (mg/dL) 48.34 + 10.60 44.91 +12.00 0.017*
Triglyceride (mg/dl) 101.77 £ 76.80 122.76 + 63.34 0.008*

Notes: here and the table 3:* — p < 0.05 statistically significant; SD — Standard Deviation.
Table 3. Comparison of vitamin D, vitamin B, and IR levels according
to the hepatosteatosis severity
_Normal NAFLD group
Sleblnlit (II\II‘II:;nngB) Grade 1 Grade 2 Grade 3 ezl
= (Mean = SD) (Mean = SD) (Mean x SD)

Vitamin D (ng/ml) 19.33 +10.16 18.80 = 10.44 20.15+11.09 20.20 + 11.93 0.907
Vitamin B,, (pg/mL) | 306.71 £ 137.70 | 280.94 + 179.50 | 280.42 + 130.80 | 195.66 + 28.74 0.281
HOMA-IR 6.95 + 6.20 9.77 £12.85 14.35 + 14.68 11.57 +7.97 0.013*
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Table 4. Comparison of vitamin D, vitamin B,, and IR levels according to the BMI Z Score

Parameter Overweight (Mean = SD) Obese (Mean = SD) P-value
Vitamin D (ng/ml) 18.21 £ 10.20 19.62 £ 10.52 0.439
Vitamin B,, (pg/mL) 262.70 + 132.60 295.21 + 164.10 0.089
HOMA-IR 7.85 £ 6.99 10.63 + 13.10 0.330

statistically significant differences found in mean levels of
vitamin D, vitamin B , and IR between obese and over-
weight children (table 4).

Discussion

Despite the increasing prevalence of NAFLD in children
and adolescents, there are estimated to be a large number of
undiagnosed children due to the asymptomatic characteris-
tics of the disease, the absence of standardized guidelines,
invasive and expensive diagnostic procedures. Additionally,
NAFLD primarily affects male gender [3].J.A. Welsh et al.
reported 3 times higher male prevalence in a study consis-
ting of 14 918 children diagnosed with NAFLD in 20 years
period [16].V. Nobili et al. documented the male percentage
of 64 % in 73 children with NAFLD [11]. Similarly, chil-
dren included in our study were 61.7 % male and 38.3 % fe-
male. Furthermore, hepatosteatosis was significantly higher
(79.6 %) in male children.

Vitamin D deficiency or insufficiency has been signifi-
cantly associated with increased BMI scores in published
data. In addition, it is well known that obesity increases the
risk of NAFLD. Therefore, the relationship between hepa-
tosteatosis and childhood vitamin deficiencies has become
an increasingly popular field of study in recent years with
controversial findings [17]. G. Targher et al. reported sig-
nificantly lower levels of 25(OH)D in histopathologically
confirmed NAFLD children (n = 60) than healthy (n = 60)
controls [18]. Similarly, in a meta-analysis consisting of 59
studies and 13 524 patients (5896 NAFLD and 7628 con-
trols), researchers documented significantly lower serum
25(0OH)D levels in NAFLD patients. Additionally, they
noted a 1.26-fold (OR 1.26, 95% CI 1.15 to 1.38) increase
in the prevalence of NAFLD associated with vitamin D
deficiency. Thus, researchers concluded that vitamin D
deficiency may play a role in the pathogenesis of NAFLD
and NASH [19]. On the contrary, F. Dursun et al. has not
significantly associated serum vitamin D deficiency or in-
sufficiency with hepatosteatosis in 110 obese children [20].
Supportively, K. Katz et al. identified overweight and male
gender as risk factors for hepatosteatosis, but not vitamin D
deficiency in a study included 1630 adolescents [21]. In ac-
cordance with these data, vitamin D deficiency or insuffi-
ciency were not significantly associated with hepatosteatosis
or severity of hepatosteatosis in present study.

Although decrease in serum B, levels has been docu-
mented in acute hepatitis, cirrhosis and hepatocellular car-
cinoma, the relationship between vitamin B deficiency and
NAFLD currently is not clear. There is limited number of
published data with debated results evaluating vitamin B de-
ficiency in NAFLD-patients. In a study, M. Koplay et al.
compared 45 NAFLD patients with 30 healthy controls and

reported statistically increased ALT, decreased B, and fo-
late concentrations in the patient group. Researchers also
highlighted significantly reduced vitamin B, levels particu-
larly in grade 2 and 3 hepatosteatosis [10]. A decrease in se-
rum B, levels in NAFLD patients was also demonstrated by
FE Bolukbas et al. in a study comparing 129 patients diag-
nosed with NAFLD to 50 healthy controls [22]. On the oth-
er hand, S.A. Polyzos et al. have associated B,, deficiency
with neither NAFLD nor severity of fibrosis in patients with
histopathologically confirmed NAFLD. In the same study,
significantly increased serum ALT, AST, IR, triglyceride and
decreased HDL levels were also documented in NAFLD pa-
tients [23]. Similarly, S. Hirsch et al. have not associated B,,
levels with NAFLD or liver damage in a study consisting of
43 obese women [24]. Supportively in our study, vitamin B,
deficiency or insufficiency were not significantly associated
with hepatosteatosis or severity of hepatosteatosis.

It is unclear whether insulin resistance is a cause or
a consequence of NAFLD. But IR related-liver fat ac-
cumulation is frequently reported and in some studies IR
increase is defined as NAFLD feature even in non-obese
patients [25]. J.F. Fu et al. divided 861 obese children
(aged between: 6—16 years) into 3 groups; 'fatty liver —
normal ALT', 'fatty liver — elevated ALT' and 'normal
liver — normal ALT'. Researchers have revealed that IR
was significantly increased in fatty liver groups [26]. Simi-
larly, in a study conducted with 846 children, K. Tomi-
naga et al. histopathologically confirmed the NAFLD
diagnosis in 37 children and concluded that NAFLD was
closely associated with metabolic syndrome and IR [27].
In a study conducted by A. Fraser et al. with 5586 adoles-
cents, researchers demonstrated significantly increased
serum ALT, CRP, triglyceride and IR levels in children
with NAFLD [28]. In accordance with these data, mean
serum levels of hemoglobin, ferritin, AST, ALT, GGT,
triglyceride were statistically higher and mean HDL was
statistically lower in NAFLD group than normal liver
group in our study. Additionally, mean IR was statisti-
cally higher in NAFLD group than normal liver group.
Moreover, it is remarkable that mean IR was significantly
increased particularly in grade 2 hepatosteatosis.

Conclusions

Our findings support the published data that vitamin D
and B, deficiencies do not contribute to the pathology of
hepatosteatosis. It should be considered that vitamin defi-
ciency may occur particularly in obese pediatric population
due to the already existing hepatocellular damage and fibro-
sis. In addition, insulin resistance has been demonstrated to
be a risk factor for non-alcoholic fatty liver and hepatoste-
atosis severity.
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BnAue BmicTy BiTaMmiHiB D i B,, HO YOCTOTY CTeaTorenarosy B Aiten
i3 HOAMIPHOIO MACOIO TIAQ TA OXKUPIHHAM

Pe3tome. Axmyaavnicms. HeanxoronbHuii crearorenaros y Ii-
Tell MPU3BOAMUTH 10 3POCTAHHS 3aXBOPIOBAHOCTI Ta CMEPTHOCTI
B opociioMy Billi. OcTaHHIM yacoM oIy0JIiKoBaHi cyrnepewinsi
JlaHi CTOCOBHO B3a€MO3B’A3KiB MiX piBHsAMMU BiTamiHiB D i B, i
YaCcTOTOIO HEaJIKOTOJILHOTO cTeaTtorenatosy. Mema docaiocenna:
OLLIHMTK 3B’I30K MiX piBHeM Bitaminis D i B, Ta incyninopesu-
creHtHicTio (IP) i 4acToTOI0 HEaTKOroJbHOrO CTEeaTOrenaTrosy B
niTeil 3 OXMPIHHAM Ta HaAMipHOIO Macoio Tina. Mamepiaiu ma
Memodu. Y TIPOCTICKTUBHE NOCIIDKeHHS Oynu BKIOUeHi 167 mi-
Tel i3 HaAMiIpHOIO MACOIO Tijla Ta OXUPIHHAM BiKoM Bif 5 10 18
pokiB. BuzHauanu aHTPONMOMETPUYHI TMOKA3HWKHU, BKJIIOYAIOYU
Macy Tina, 3pict, iHgeke macu Tia (IMT) (Bara/3pict?, Kr/M?).
V niteit i mimnitkiB 3 IMT > 95-ro nepuenTwst aj1st BiKy i crari
niarHocTyBasi oxxupiHHs, a IMT Bin 85-ro 1o 94-ro mepueHTH-
Jis1 KiacudikyBaiu Ik HaAMipHy Macy Tina. Jlitv Ta mimutitku 0y
pPO3MOIiJIeHI Ha [IBi TPYIM: 3i CTEATOrenaro3oM i 6e3 mopyleHHs
(yHKIIOHAILHOTO CcTaHy MeviHKW. JloJaTKOBO OLIHIOBAIM CTaH
MEeYiHKU 32 JIONIOMOT0I0 YJIBTPa3ByKOBOTO AOCIiKeHHs. BusHaua-
Jm ieMorpadiuHi xapakTepUCTUKK YYaCHUKIB JIOCIIIKEHHSI, TPO-
BOAWIN 3arajlbHOKJIIHIYHWIA OIS, JJaOOpaTOpHi AOCIIIKEHHS,
BKJIIOYAIOYM aHaJli3¥ HA BUSIBIEHHS PiBHA BitamiHy B, i 25(OH)
D y cuposatui KpoBi Ta BU3Ha4eHHs iHaekcy 1P. Pesyssmamu. 13
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167 oocrexxenux 103 (61,7 %) Gynu yonosivoi crari, 64 (38,3 %) —
XiHOYOI, iX cepenHiil Bik craHoBuB 11,48 + 2,99 poky. 3rinHo 3
IMT y 26,3 % Bunazkis Oy;ia BU3HaYeHa HaJMipHa Maca Tiia, a
73,7 % — oxwupinns. CreaTorenaros aiarnocroBanuii y 70,7 % Bu-
maznkiB (n = 118), itoro yacrora Oysa BipoTiIHO BUIIOIO B MAIli€H-
TiB YostoBivoi crarti (79,6 %), Hix xiHouoi (p = 0,001). CepenHiit
rnoka3Huk [P OyB craTMCTUUHO BUIIMM Yy IPyTi JiTelt 3i creaTore-
nato3oM (11,15 £ 13,39), HiX y KOHTpOJIBHIN Tpymi (6,95 £ 6,20)
(p = 0,029). Kpim TOTO, YCTAHOBJICHI CTATUCTMYHO 3HAYYIII Bil-
MiHHOCTI piBHIiB [P 3a crymeHeM BHUpa)XeHOCTi cTeaTorenarosy
(p = 0,013). He crmioctepirayiocst BiporiZHOTO B3a€EMO3B’SI3KY MiX
nedinuTom BitamiHiB D Ta B, i HasABHICTIO Ta TAXKICTIO cTeaTo-
renatosy (p > 0,05). Takox He OyJ0 BUSIBIEHO CTATUCTUYHO 3HA-
9YIIUX BiIMiHHOCTE! MiX cepefHiM BMicTOM BitamiHiB D i B, Ta
iHgekcoM P cepen miteil 3 0XXMpiHHAM Ta HAAMIPHOIO Macolo Tijla.
Bucnoexu. OTpuMaHi pe3ynbraTv MiATBEPIKYIOTh OMYOJiKOBaHi
paHile naHi po Te, 1mo Aediuut BiTamiHiB D Ta B12 HE CIpusie
PO3BUTKY CTeaTorenarosy B [iTeil i3 HaIMipHOIO Macolo Tijla Ta
OXUPiHHSIM. [HCYJIHOPE3UCTEHTHICTD € (haKTOPOM PU3UKY BU-
HUKHEHHSI Ta [IPOTPECYBaHHSI CTEATOrenaTo3y.

KirouoBi ciioBa: crearorenaTos; miTh; OXXKUPiHHS; 1eilNT BiTa-
Miny B ,; nedinur Bitaminy D; iHCy1iHOPE3UCTEHTHICTD
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BAusiHne coaep >XaHus BUTAMUHOB D n BJ2 HO YOCTOTY CTEATOrendaro3d y Aetemn
C N36bITOYHOM MCACCOM TEAO U OXKUPEHUEM

Pe3iome. Axmyaavnocms. HeankoroiabHblii creaTorenaros y
JeTeil TIPUBOIUT K POCTY 3a00JeBa€MOCTM U CMEPTHOCTU BO
B3pOCJIOM Bo3pacTe. B mocienHue roabl OMmyOJIMKOBaHbI MPO-
TUBOPEUMBBIC JaHHBIC O B3aMMOCBS3M MEXIY YPOBHSIMM BHTa-
MuHOB D m B, n 4acToTOii HEaIKOroJLHOrO CTEATOrenarTosa.
Ileav uccaedosanus: OLECHUTH B3aMMOCBSI3b MEXIY YPOBHEM
ButaMuHOB D u B, n nncynunopesucrentHoctbo (UP) u ya-
CTOTOI HEaJKOrOJbHOTO CTeaTorenaro3a y aeTeil ¢ OXXupeHueM
1 M30BITOYHOU Maccoii tena. Mamepuaast u memoost. B mpo-
CITEKTHBHOE MCCIIeIoBaHUE ObUTM BKIIIOYEHBI 167 meteii ¢ n30bi-
TOYHOM Maccoil Tejia U OXXMpeHueM B Bo3pacte oT 5 1o 18 et
Ornpenesisyii aHTPOTIOMETPUUECKUE TToKa3aTe 1, BKIoUast Mac-
cy Tena, poct, uHaekce Maccol Teda (MMT) (Bec/poct?, Kr/m?).
V nereit u noapoctkoB ¢ UMT > 95-ro nepueHTHIst 151 BO3-
pacta u Tosia AuarHoctupoBanu oxupeHue, a UMT ot 85-ro
10 94-ro mepueHTWIs KiacCUMUIIMPOBaIu Kak U30bITOUHYIO
Maccy Tena. Jletn u moapocTKu ObUIM pa3iesieHbl Ha JIBe TPyI-
Mbl: CO CTEATOTenaTo30M M 0e3 HapylleHus (GyHKIHMOHATbHOTO
COCTOSIHUSI Te4eHU. [lOTOJHUTENBHO OLEHUBAIU COCTOSIHUE
MeYeH! C MOMOILBIO YJIBTPa3ByKOBOTO MccienoBaHus. Onpene-
JIM aemMorpaduueckue XapakTepuCTUKM YYaCTHUKOB UCCIIe-
JIOBaHUs, TPOBOIMUIN OOIIEKIMHUYECKUI 0030p, Jaboparop-
HblE MCCIIeOBaHUSI, BKIIOYAsl aHAIU3bl HA BbISIBIEHUE YPOBHSI
ButamuHa B, u 25(OH)D B chIBOPOTKE KPOBU M ONpEIEIEHUE

nHaekca UP. Pezysomamut. V3 167 o6cnenoBannbix 103 (61,7 %)
ObUTH MYXKCKOTo Tofia, 64 (38,3 %) — XeHCKOro, uX CpemHui
Bo3pacT cocraBui 11,48 + 2,99 roxa. Cornacio UMT B 26,3 %
cilyyaeB OblIa BbIsIBIIEHA M30bITOYHAsI Macca Tea, a B 73,7 % —
oxupenue. Crearorenarto3 nuarHoctuposaH B 70,7 % ciydaeB
(n = 118), ero yacrora OblJIa TOCTOBEPHO BBIIE y MALIMEHTOB
Mykckoro mosa (79,6 %), yem xenckoro (p = 0,001). CpeaHuii
rnokaszatesib P Gbl1 cTaTMCTUYECKM BBILLE B IPYINE AETEH CO
crearorenaro3om (11,15 £ 13,39), yeM B KOHTPOJIbHOI rpyrire
(6,95 = 6,20) (p = 0,029). Kpome TOro, ycTaHOBJIEHbI CTATUCTH-
YECKM 3HAYMMbIe pasinuus ypoBHeil UP 1o creneHn BbIpaskeH-
Hoctu crearorenaro3a (p = 0,013). He HaGiromanock nocroBep-
HOIt B3aUMOCBA3M Mexy AeduuutoM ButamMmuuos D u B, Ha-
JIMYMEM U TSKeCThlo cTeaTorenato3a (p > 0,05). Takke He ObLIO
BBISIBJIEHO CTATUCTUYECKU 3HAUYMMBIX PA3IMUMi MEXIY CPEAHUM
conmepxxanueM ButaMuHoB D u B, n unnexcom UP cpenn nereit
C OXMpEHUEM U U30BITOYHOM Maccoit Tea. Botgodoer. T1onydeH-
Hble Pe3yJbTaThl MOATBEPXKIAIOT OMYyOJMKOBaHHbIC paHee JaH-
HBIE O TOM, 4TO AeuuuT BuTaMuHOB D 1 B, He cmoco6eTByeT
Pa3BUTUIO CTeaTorerarosa y aeTeil ¢ u30bLITOUHOI Maccoil Teja
u oxxupeHueMm. MHCYyIMHOPE3UCTEeHTHOCTD SIBJIsieTcsl (haKTOpOM
pYCKa BO3HUKHOBEHHSI U TPOrPECCMPOBAHUSI CTeaTorenaTosa.
KioueBble €JIOBa: creaToremnaros; NETU; OXUPEHUE; NeMDUIIAT
BUTaMuHa B ,; neuimt ButamuHa D; MHCYIMHOPE3UCTEHTHOCTD
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