TR AR (BRI

J Cent South Univ (Med Sci) 2024, 49(5) http://xbyxb.csu.edu.cn

775

DOI:10.11817/j.issn.1672-7347.2024.230098

AERn¢RR E FE R EE ZSESIERILE
B 5 1 RS B T e B9 X BX

EiE, RAE, B, BB, REAR, BTE, KW, HE, FEA

(1. R RAAMAHEA I TA A B LA TAE S IEMEA R, KD 4100135 2. 7 & i MR dl o,
K7D 410699; 3. Wimg L S be JLEEARAERT, K7D 410007)

FEE] B8 JARR NS M T% (non-alcoholic fatty liver disease, NAFLD)FTEM W 155 5 8, e 4n i
K il 2 5 R 5 R ACHUR T RS W A8 P55 2, 76 NAFLD (& R ik B b R AR BAE], 123 50815 40 D 118
PG HE R 5 NAFLD Z 8] (R OCHRATI AR W . ASBIFSR 15 LEPR S A I 200 81 3 08 100 R R 22 3 7 i S A A S I e
JUEE NAFLD [ RHk . ik RHAREIXT AT, KR JLE 532 NAFLD 20 FOAE BEZH o R AR 324035 A1 A i ok 1
2mL, $ZHUDNA J5 >k F £ 5 PCR il = 38 52 W )3 X A i 40 6 28538 B 09 14 A 5% 1 iR 2 25 PE (single nucleotide
polymorphism, SNP)#EFF/3 BRI, R FHEA IR 2 K £ [N % Logistic [P0 #14% SNP S5 EE JL# NAFLD (1) ¢, KT
PR KA 2 S5 T T Logistic B 20 AT AN S AR e 38 BAE T o SR T L2 A1 % 4 1% (generalized
multifactor dimensionality reduction, GMDR)#:{ll 14 4~ SNP 22 [a] 3 [ - F& K 52 B 4 FH 5 AR B L3 NAFLD 2 8] B9 5K .
GEFR: A1 0226])LE, NAFLDZH S5 HRZA4 51146, FERAEEAERS . 1) BMIJE, ZHE Logistic [ 5 %55 i
7R : PPARG 151801282 7E 3 /™t A& 45 0 vy 55 A Jp JL % NAFLD FE7E CHE, 43 W& 24 & TR R (CG vs CC, OR=0.58,
95% CI0.36~0.95, P=0.029). WM (CG+GG vs CC, OR=0.62, 95% CI0.38~1.00, P=0.049). i WP (CC+
GG vs CG, OR=1.72, 95% CI 1.06~2.80, P=0.028); PRKAG2 rs12703159 7E 4 > it L HE R vh 5 )L % NAFLD f£-7E
KW, 4IRS FHEREI(CT vs CC, OR=1.51, 95% CI 1.10~2.07, P=0.011). fFEREAEI(CT+TT vs CC, OR=1.50,
95% CI1.10~2.03, P=0.010), # BRI (CCHTT vs CT, OR=0.67, 95% CI0.49~0.92, P=0.012). HIHAERI(CC vs
CTvs TT, OR=1.40, 95% CI 1.07~1.83, P=0.015). {H PPARG 1518012825 PRKAG?2 rs12703159 [a] f)AH e S AH N2z 5.
YER S5 RERE JLTE NAFLD AFAECHE . 42 GMDR 43T, JREEARIE . 5. BMIJG, 14/ SNP 2[R 38 HAE TG
it iE X (¥ P>0.05), Z18: PPARG rs1801282, PRKAG2 rs12703159 275 U 5 ik JL 3 NAFLD 1776 K86, (AR
R I SNP A2 HAEF SR L2 NAFLD Z [i] 1) &K
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ABSTRACT Objective: Non-alcoholic fatty liver disease (NAFLD) has significant genetic
susceptibility. Adipocytokines play a crucial role in NAFLD development by participating
in insulin resistance and hepatic steatosis. However, the association between adipocytokine
pathway genes and NAFLD remains unclear. This study aims to explore the association of
gene polymorphisms in the adipocytokine pathway and their interactions with NAFLD in
obese children.

Methods: A case-control study was conducted, dividing obese children into NAFLD and
control groups. Peripheral venous blood (2 mL) was collected from each participant for
DNA extraction. A total of 14 single nucleotide polymorphisms (SNP) in the adipocytokine
pathway were genotyped using multiplex PCR and high-throughput sequencing. Univariate
and multivariate Logistic regression analyses were used to assess the association between
SNP and NAFLD in obese children. Dominant models were used to analyze additive and
multiplicative interactions via crossover analysis and Logistic regression. Generalized
multifactor dimensionality reduction (GMDR) was used to detect gene-gene interactions
among the 14 SNPs and their association with NAFLD in obese children.

Results: A total of 1 022 children were included, with 511 in the NAFLD group and 511 in
the control group. After adjusting for age, gender, and BMI, multivariate Logistic
regression showed that PPARG rs1801282 was associated with NAFLD in the obese
children in 3 genetic models: heterozygote model (CG vs CC, OR=0.58, 95% CI 0.36 to
0.95, P=0.029), dominant model (GG+CG vs CC, OR=0.62, 95% CI 0.38 to 1.00, P=
0.049), and overdominant model (CC+GG vs CG, OR=1.72, 95% CI 1.06 to 2.80, P=
0.028). PRKAG2 rs12703159 was associated with NAFLD in 4 genetic models:
heterozygous model (CT vs CC, OR=1.51, 95% CI 1.10 to 2.07, P=0.011), dominant model
(CT+TT vs CC, OR=1.50, 95% CI 1.10 to 2.03, P=0.010), overdominant model (CC+TT vs
CT, OR=0.67, 95% CI 0.49 to 0.92, P=0.012), and additive model (CC vs CT vs TT, OR=
1.40, 95% CI 1.07 to 1.83, P=0.015). No significant multiplicative or additive interaction
between PPARG rs1801282 and PRKAG2 rs12703159 was found in association with
NAFLD. GMDR analysis, adjusted for age, gender, and BMI, revealed no statistically
significant interactions among the 14 SNPs (all P>0.05).

Conclusion: Mutations in PPARG rs1801282 and PRKAG2 rs12703159 are associated with
NAFLD in obese children. However, no gene-gene interactions among the SNP are found
to be associated with NAFLD in obese children.

KEY WORDS obese children; non-alcoholic fatty liver disease; adipocytokine; single nucleotide
polymorphism; interaction; generalized multifactor dimensionality reduction

AE V8 K% PE Rg W5 1 BT % (non-alcoholic fatty liver AR N B R . NAFLD S5/CIZEG0F . 2 SRR
disease, NAFLD)C Wi A 4Ek A AL fe i UL ARG 12 5« Bl AR AP S I A 9 S 1 R s ) R A % )
PRI, HW R @Y, RO ) R AT geAh, FELE A ) kA LU IR EF 44k
JIEME JLEE NAFLD B34 20%~50%, C&AFIa0E  HRMER A0, ER T H,
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JEW AR IR T A S AE | e SN I,
Z 5P FZAGTMIPE R I A vE S fe , SRR s
JURM, MR B2 e A 7, JRIER A
R 5 NAFLD Z Al i) CHRBT S8 2 . Horpr, IR ]
P55 AMP T A i1 4 11 5 P (AMP-activated protein
kinase, AMPK) Fl ik 4 Ak 4y g 14 184 58 W) 0% 32 14 o
(peroxisome proliferator activated receptor a., PPARo)i
HEERGT , RN IR TR ALK, BN e R U
P, VTR BN, HRBUIBNI Y, TENAFLD 9%
AR e R A AR I,

NAFLDfE R —Fihiigife . IREL R
WA S A, BRAE AT AT . RARMFE . XL
A T HF 5% 45 9 3IE 52 NAFLD 77 76 W 5 (1) 388 4% 5 J
P U PNPLA3 . GCKR. APOC3. TMG6SF2 554
S NAFLD (1) 5 B, B2 5 1 17 40 3 A 53 i 1)
H:[H 5 NAFLD Z [8] B RERAT AN Bl . ASBIESE & LSS
T 1 I 240 D R] 36 B R S e DR R L B T IR 22 25 1
(single nucleotide polymorphisms, SNP){i 5 5 BB JL
HNAFLD (R, Hith— SRR LN - N ] 5 A
FHSREE L3 NAFLD FYOGHK

1 XHR5F*

1.1 &

AW FE R 95 % HEBIF ST, M A 201945 A &
2021 49 H T 4 L = B L ZE AR A8 T etz 14 6~
18 Z HEREILFEAE AR 5. 2 2 I R B 2B AR
NAFLD 2 Wib5 i 12 5 NAFLD # 44 A NAFLD 41,
A S8 NAFLD FAH SN # 90 AR HRZ

PAFRUE: VAR NRVSIL Y A T80 T A F
FKNAEMER, ABES 5P E I8 400
HAEREE; 2)6~18 SRR ELE; 3)IRIEALIEL
WibR e IS MR

1 6~8F ILEF D EMRIEH T BMI TG EAEMERE

HEBRARAE . 1) AUWCEE B AT T LASRE BRI 14 I3
Ay )W . M. AR T F5 U (body mass index,
BMIAEEEAE B 5 3 UILEIA RE K FRE; 4)
FEAEAR R AENE R 5 5)IETENR I ERR 25975 -

ABESE O AR T KA AT S 2 T AR 2E B e PR
Bt (LS . HCHLL-2019-12); FRA35HK
WP NI B s R 45

1.2 HHXISHIRAE
1.2.1 Je kit i 4k

HRAE 2018 4 KA A (4 L3 7 D 4F M FE 5 A
JEdf A braE) U, B SELAA R AR B BMI FHE
XPRIFFE % G208 5 AE A MR E AT 0 T, 1540 1) A 451
WL ARSI BMIFUER 1.0, 1214651, 11
K. WHAEER FEEPRAE"?Y, gy AR RE L 22
1T5r9(F 1),
1.2.2 NAFLD % ¥ 474

Rl v A8 I 2 25 0 27 43 2 g T PRI A 2
a2 2 M B IR TR MM i M s B 1A H6 R (20118 4%
FUHTRR)) TR SCIZ Wi bR HERY, I IR BE AR 25 A IR
B 8 £ A 25 HL R AR G s B B T A S T
NAFLD 21, B#BZ5 5 2 UL 38 E 5 2 i n]
PR RR I )R [l R g s (B 30 B
S, WIERTEAE; )N LS RN ;
3) L 37 0] 2 o v [ A2« 1) TC IR A
st & 12 AR E <210 g, PE<140 g; 2)
RN 2 Rk | 2 H R | s oF . B R
WEENY; HREBNANTFRIFEERY . FoREAR
P B B T R S AT B0 5 T B R e T
IEBRAM B IAANE SR . BRI ZE . AEIES R
B IR ARG 0

Table 1 Age-specific BMI threshold screening obesity for children aged 6 to 18 years old

A4 3 BMI A/ (kg m™)
ERE R 6~<7  7~<8 8~<9  9~<10 10~<11 11~<12 12~<13 13~<14 14~<15 15~<16 16~<17 17~<18 18~<19
% % % % % % % % E4 % % % %
B 17.7 18.7 19.7 20.8 21.9 23.0 24.1 25.2 26.1 26.6 27.1 27.6 28.0
IES 21.2 224 23.6 25.0 26.3 27.6 28.9 30.2 313 31.9 32.5 33.1 33.6
Mz 248 26.2 27.6 29.1 30.7 322 33.7 353 36.5 37.2 37.9 38.6 39.2
& 1% 17.5 18.5 19.4 20.4 21.5 22.7 23.9 25.0 25.9 26.6 27.1 27.6 28.0
IES 21.0 22.2 233 24.5 25.8 27.2 28.7 30.0 31.1 31.9 32.5 33.1 33.6
me 245 25.9 27.2 28.6 30.1 31.8 33.5 35.0 36.3 37.2 37.9 38.6 39.2

BMI: {KFEFEEL,
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1.3 A& AEREENE

S —m R EHEER, FHEE—RlEM
PHAY 5L e BRGE — AR XTI ST X R T R ) R A .
B NFAFEF XTI . R RS — %
B, R CAA R AR ARG PR bR
T B S AR, JF114E BML.

1.4 RIZEFE R AL S B iE

454 £ E EZ AW H (S B 0 (National Center
for Biotechnology Information, NCBI)FJ dbSNP %§ #f&
J% (https://www.ncbi.nlm.nih.gov/snp/), F&T % HiAF-
fif (linkage disequilibrium, LD)¥EPE(FE & K1 tag
SNP #4755 AL JLEE NAFLD f) B 7347

B, A5a R N 5k Y AH A T (Kyoto
Encyclopedia of Genes and Genomes, KEGG) i# [
(map04932). NCBI i % K £ 48 % (https:/www. nebi.
nlm.nih.gov/gene) I SCHR BT EHIEAT NAFLD i B {41
FEAHOCFIN BE R 2 5 AR, R AE B8 % Genome
Variation Server 150 fit) “gene name” & ERIZ— i 15
DA Y tag SNP. IS BBEWT « e EPR T

NFE R b )& R W AR SRR H AR
AREARE, LDSEO B BOE N 0.8, IR HEH
4% (minor allele frequency, MAF) KT 5%, 3T tag
SNP i 455, S LUF & i — L i A5 SNP:
DB AU SL SR 5 NAFLD A ¢ ; )6 T4 i
FUREX L 3)E i 2 H AN S

1.5 EEZ ARG

BN 2 SR SRR (B 1) RETIFRA R
A1 JE KO 2 mL ] ARSI 5L ALY SNP, ¥ I A AR
L3 000 r/min 5.0 15 min, 4355 1L 4% K2 i 20 i K
BT -80 CCHARIR VKA R AT 5 SR AR [K 2 DNA /M2
i 7 & (QIAamp DNA Mini Kit, Qiagen, USA)Xf 4t
Jel i 1 4 ML Y DNA #4742 U, 18 HI 2 H# PCR$
AR g 30 I P A R A T YRR T A R R S
Y, NI LZEPCRY B, RRIAFEAR LA
[F] ) Barcade 51 4 X 53, X444 iE47 o 8 S 0 )7 o
RS BT AR T 25 R X A3 AN R A RE AR
I AR AN SR AR F B, 58 8 SNP 43 A

et | pp | POREM

ML

E3L

ZEPCR | W) | —AE

A
W | sdEsit

E1 EESBLERE

Figure 1 Process of genotyping experiment

1.6 GitF4bE
K FH Epidata 3.1 J /B e, JT 1A TR N (1Y)
BT A o RO SR A SRA &R
Pa - A SPSS 26.0 Feit 22 /R Bt AT gE it Fi gy
Mo THECTORER (%) ik, 48] FBER ] P A 5
FFE RS A AR S B brfE 22 30K, ARl LE
BORH k% s A IR A R FH A 80 R
LU, B3y Rxs, 4R H
Mann-Whitney U5 o SR FH ¢ A6 56 X6 Xof HE 21 9 45 o7
S TR Y G AT R R AT R - 3R AR AR 7 i (Hardy-
Weinberg equilibrium, HWE)f; 5. T 6 it (L 1
AYGE AR AR | R AR | AR
ST SE ALY | IR, G T RIAVRN 4 A
@ T IR, SRR 2K % Logistic [7]
V53 Hr 45 22 PR 2 S5 I8 Bt J L2 NAFLD 4 SCER 4 o
BT W AR AR, B i IS U4 HT A Logistic [A]
A5 BT A N s AR R 32 AR s 221> SNP [R5 B 52

HAERSRA)T X2 R ( generalized multifactor

d1mens10na11ty reduction, GMDR)i# it GMDR $ {f it
1793 Hr o SRAIBUMK 5, P<0.05 28 22 5% A Gi it

B,

2 4 R

2.1 FREERE KRGS
LA H -5 18 By 20 0 PR3 R S A B IR 109
SNP {17 /5 144~ 2)0

22 ARMNREXRER

LG AWFFEXTGE 1 02245, NAFLD 4 FIxT HRZH 4%
SUL. 2 ZHAE4EIA . BMI R A Jf 7™ o 7 B 5 1 i 22
S G E T X P<0.05), 1 B R R 2 6]
H2= S TEL T2 E L P>0.05, #£3).
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®2 EMHAREFEREXERRESNPLRER

Table 2 Information of genes related to adipocytokine pathway and its SNP loci

FEH (A= PEREN ALY AR A S S ] (B A /58 A Y MAF
ADIPOQ 1$2241766 3:186853103 [|] 58 A% T/G 0.15
ADIPOQ s1501299 3:186853334 N FoRAR G/T 0.30
ADIPOQ 151063537 3:186856286 3-ARRIRIX 5848 C/T 0.14
ADIPORI 1s3737884 1:202944076 N o878 C/T 0.13
ADIPOR?2 1311061935 12:1704608 N 58748 A/G 0.16
LEP 157799039 7:128238730 2 kb g7 G/A 0.39
LEPR rs1171269 1:65531119 W& T4 G/T 0.34
LEPR rs1137100 1:65570758 s LRAR A/G 0.31
PPARA rs1800234 22:46219983 5 L GEAE T/C 0.02
PPARG rs1801282 3:12351626 itk L5 AE C/G 0.07
PPARG 1s3856806 3:12434058 ERE % C/T 0.12
PRKAAI 1s837101 5:40773597 N FRAR C/T 0.27
PRKABI 156490265 12:119667902 5'-AEBHBEIX 8 C/T 0.23
PRKAG2 1512703159 7:151807412 N FRAE C/T 0.17

SNP: HUZHIRZENE; MAF: WCEAEAENGR . R Irdo T AR N AT 45 4

%3 NAFLD A ERAMERIFRILE

Table 3 Comparison of the basic information between the NAFLD group and the control group

PER/ (%)) B/ 51(%)] BMV/ JIEJHE ™ B AR B/ [51(%) ]
Al " Ty w YT sEER Gemd 1 TH %
NAFLD#l 511  365(71.4) 146(28.6) 13(11,15) 480(93.9) 31(6.1)  28.80+3.46 312(61.1) 162(31.7) 37(7.2)
X B 2E] 511 356(69.7) 155(30.3) 12(10,15) 480(93.9) 31(6.1)  26.9442.77 430(84.1) 64(12.5) 17(3.3)
Iz £=0.381 7=-2.078 £<0.001 ~0.381 1=68.668
P 0.537 0.038 1.000 <0.001 <0.001

THEERER (%) ik, LI ELECR L AR s BMISF S IES M, RSB R 22 80R, AR HEBCR AT ok 4F
BT S IR, R OLECEE 1 L, 5 3 UM ROFR, IR HLESR A Mann-Whitney UG % . NAFLD: EH

KRR PRI s BMI: AREARRL

23 EEESH R HWE 8L

TENAFLD 41 FIXTHEZH, 149~ SNP {37 55 it 35 [K U
I3 AL R I>900% it HE 41 4% 35 PR AR 3 1) S P (B
L E 22 R s F R L (HWE K534 P>0.05,
F4), fFEHWEER, RUIARRWEEAK A 8L
SAETREA, ARRIERT

24 MM SEFILE NAFLD By KB

H[H 2 Logistic 111 19 43477 LA K 8 #8124 R 2R (1
AL A . BMIDJSE ) £ & Logistic [71H 43 #7455
(F5) % : PPARG rs1801282 7 3 Mgt (L6 1 v 5 i
JHE JLE NAFLD fE7ECEK, S Al &4 G A (CG vs

CC, OR=0.58, 95% CI 0.36~0.95, P=0.029). %1%
B (CGH+GG vs CC, OR=0.62, 95% CI 0.38~1.00,
P=0.049), & & 1 B K (CC+GG vs CG, OR=1.72,
95% CI 1.06~2.80, P=0.028); PRKAG2 rs12703159
TE 4 A3 AL A AL 5 iR B )L 38 NAFLD 7778 CHK, 4
2 A TRR(CT vs CC, OR=1.51, 95% CI 1.10~
2.07, P=0.011), WHERI(CT+TT vs CC, OR=1.50,
95% CI 1.10~2.03, P=0.010), #8 & 44 % (CC+TT
vs CT, OR=0.67, 95% CI 0.49~0.92, P=0.012). Ji
PR A B (CC vs CT vs TT, OR=1.40, 95% CI 1.07~
1.83, P=0.015); H: 434 SNP ¥ 5 it ik )L # NAFLD
ToK( P>0.05).
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F4 SNPHAIEEFEESH K HWE KIS

Table 4 Genotype distribution and HWE test results of each SNP loci

— rTEye
B (V35 4 m”ﬁiw]/ AA AB BB Pt
IO = famibre ol famitre B HOREGY
ADIPOQ 152241766 papis 505(98.8) 274 543 196 38.8 35 6.9 0.995
NAFLD 511(100.0) 284 55.6 191 37.4 36 7.0
ADIPOQ rs1501299 Xt iR 508(99.4) 264 52.0 212 41.7 32 6.3 0.218
NAFLD 510(99.8) 280 54.9 201 394 29 5.7
ADIPOQ rs1063537 papiet 510(99.8) 281 55.1 192 37.6 37 73 0.595
NAFLD 509(99.6) 284 55.8 189 37.1 36 7.1
ADIPOR1 1s3737884 papitst 503(98.4) 300 59.6 168 334 35 7.0 0.091
NAFLD 510(99.8) 295 57.8 185 36.3 30 59
ADIPOR2 rs11061935 papis 486(95.1) 247 50.8 210 432 29 6.0 0.071
NAFLD 511(100.0) 246 48.2 227 44 .4 38 7.4
LEP rs7799039 papie 477(93.3) 267 56.0 181 37.9 29 6.1 0.819
NAFLD 507(99.2) 281 55.4 193 38.1 33 6.5
LEPR 1s1171269 papiet 501(98.0) 498 99.4 3 0.6 0 0 0.946
NAFLD 503(98.4) 498 99.0 4 0.8 1 0.2
LEPR 1s1137100 papitet 503(98.4) 364 72.4 128 25.4 11 2.2 0.949
NAFLD 511(100.0) 350 68.5 145 28.4 16 3.1
PPARA rs1800234 papis 511(100.0) 468 91.6 42 8.2 1 0.2 0.955
NAFLD 511(100.0) 470 92.0 41 8.0 0 0
PPARG rs1801282 papie 511(100.0) 461 90.2 50 9.8 0 0 0.245
NAFLD 511(100.0) 478 93.5 31 6.1 2 0.4
PPARG rs3856806 papiet 510(99.8) 294 57.6 186 36.5 30 59 0.935
NAFLD 510(99.8) 288 56.5 190 37.2 32 6.3
PRKAAI rs837101 papitet 505(98.8) 303 60.0 179 354 23 4.6 0.596
NAFLD 510(99.8) 294 57.6 191 37.5 25 4.9
PRKABI 156490265 papis 436(85.3) 108 24.8 200 459 128 29.3 0.092
NAFLD 593(96.5) 112 22.7 235 47.7 146 29.6
PRKAG?2 rs12703159 papie 508(99.4) 400 78.7 101 19.9 7 1.4 0.828
NAFLD 509(99.6) 377 74.0 122 24.0 10 2.0

*AANEFEALG T, ABNRAERG T, BBARAZLMEG T tA IR HWER R . SNP: A IRZ SN HWE: I

H-EAARS T ; NAFLD: ARG PR I M

2.5 XEEAS

PERCPE ] . 4RI . BMIJS, PPARG rs1801282.,
PRKAG2 rs12703159 W {v; s [6] A1 36 3¢ H./E H o4t it
8 Y (B=0.363, P=0.508, OR=1.44, 95% CI 0.49~
4.22), AAELEARINAZ TAE FHARXS B AUAG R BE (relative
excess risk of interaction, RERI)FIIH A b (attributable
proportion, AP)FJ OR(95% CI)%3 il 2~ 0.157(~1.241~

1.555) F1 0.133( - 1.054~1.321), ¥J 43, & 0; Py [7] 35 %%
(synergy index, S)I95% CIt1 % 1],

V5 Mg I 24 D] 3 B AH DG R 10 A4S R A 14 4>
SNP v 5 2 VE A 0 Hr K749 A GMDR A28, [R] Hisf
EEHIER . . BMIRARHEE, SRER: &
AR L A, RIS 4R R B S AR A Y o g
TR X3 P>0.05, $6),
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x5 FERAMEFEREMEXEENZSESERILE NAFLD B KBS 247
Table 5 Analysis of the association between polymorphism of adipocyte cytokine pathway related genes and NAFLD in

obese children

AR E Logistic A1) 447 % [N & Logistic [0])3 43 #r*

FEPIALA Y ORO% CI) » ORO% C) - AIC BIC

PPARG cc 1(Ref)) 1(Ref))

rs1801282 AT HCG) 0.60(0.38~0.95) 0.031 0.58(0.36~0.95) 0.029 13172 13418
45 F1(GG) — — — —
TR 0.64(0.40~1.01) 0.053 0.62(0.38~1.00) 0.049 13185 13382
[543 — — — — 1320.1 1339.8
8 5 1.68(1.05~2.68) 0.029 1.72(1.06~2.80) 0.028 1317.5 13372
Jn 0.69(0.44~1.07) 0.099 0.67(0.42~1.06) 0.087  1319.5 13392
2 0.69(0.44~1.07) 0.098

PRKAG?2 cc 1(Ref)) 1(Ref))

1s12703159 A THCT) 1.40(1.04~1.89) 0.028 1.51(1.10~2.07) 0.011 13093 13339
4l 5FH(TT) 1.69(0.72~3.95) 0.226 1.38(0.55~3.43) 0.491
B 1.43(1.07~1.90) 0.017 1.50(1.10~2.03) 0.010 13073 1327.0
[543 1.57(0.67~3.66) 0.298 1.26(0.51~3.13) 0.619  1313.8 13335
A 0.72(0.54~0.98) 0.035 0.67(0.49~0.92) 0.012  1307.8 13274
T 1.37(1.06~1.77) 0.016 1.40(1.07~1.83) 0.015 13081 1327.8
L 1.27(0.98~1.65) 0.075

IR ZONTES] . ARRY . BMI; 124 A TR RIAIAIA TR S T3 AR AR . —. Joiki4Y; NAFLD: AR TEIE
WitENTR s AIC: RS B EMEN]; BIC: DIMHIHEEMEN]; BMI: KE$5%K0.

&6 GMDRZT 144 SNP L= X BE A SAER)LE NAFLD Z [BX RHIE R
Table 6 GMDR analysis result of the interaction of 14 SNP and NAFLD in obese children

ST AL () dlléé@@ {D"hiW@I j)n%/ ) P S URIE
HERIEE MERREE LI — 3tk
rs12703159 0.536 0.514 6 0.623 9/10
rs837101 rs12703159 0.552 0.455 0 1.000 2/10
rs1063537 rs3737884 rs7799039 0.581 0.486 5 0.623 3/10
rs2241766 rs11061935 rs3856806 rs6490265 0.613 0.478 2 0.989 2/10
rs11061935 rs7799039 rs3856806 rs837101 rs6490265 0.663 0.508 6 0.377 3/10

PHEEINZ N TER] . 4Rl . BMI. GMDR: J" X ZNTFELEL; NAFLD: ARG YEIRII PRI ; SNP: FRH IR 2 851k ;
MI: (AR

3 it i NAFLD F{ U
PPARG BRI T3 S 4K, 4t PPAR KK M)
HEFZEITEFU, Mg A &5 R — AN HI——PPARy, PPARy 1E A g5 4 i 434, 4 7]
JIERE T SR RN R & NAFLD &I% I tRsh Rz, i R, BABMIIEFNAE. Pi4 . saf s Rik
2216 7 A0 B R 7 ] s e IR D OAREY R SC ML PUAFERT, SHERE . BRI . o B AE Ak A oiE
UKENILE Haﬂﬁéﬁiﬂ’@lﬂ‘in_%m%%m%%@%l G2 PEB A . RPN IR . PPARG WlE
JERRNEE LI NAFLD 8 AE L] Y B Z 5w 11 P8 ¥ miR-21-5p/43 W B 3 i A 5 25 4 S(secreted
KSR A4 T 16 7 40 A PR 38 B OC Y 10 4~ frizzled-related protein 5, SFRPS)if #%, U 4% I 15 A
A S H: 144~ SNP v A S AERE JLEE NAFLD ROCIER, 45 Mg 5 1 BT 4 (non-alcoholic steatohepatitis, NASH)H
R VBN . . BMIJG, PPARG  FFESAEFEALRIMZ N . BETEC A 2T RIER
rs1801282 2 745 7 H] [ {1 A ik )L 2 8 H& NAFLD f9 X PPARG 1s1801282 5 i 4F: A\ B NAFLD & ¥ 1) G Bk
[, PRKAG2 rs12703159 2875 R AT 48 Jii AE e J L7 7 £ EEELIFA—E . 20144 K RS FE SRR
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AT LA 5 A RE NAFLD &4 56, i S5ER
N BE NAFLD &5 6 5¢ . BbAh, A it & 3
PPARG 151801282 %2 E 2RI DNA 2556 ML T, M
TS M A SR s, (A5 A 17 4120 b PPARy TR PEREAI,
T HAE E IR LSS R340 1 2878 5 g 5 2R ek
PER G, ARMEREXZAEMEILE, 458 L0
PPARG 151801282 5 Il it JL 2 NAFLD iy & A= ¢,
AT RS R D) BeAf X i — ARk

AMPK ZA: Wy fig it ACH 19 1 OCHE o+, ZERE IR
o K LA AR I AH DB P IS TP A TR O M o AR
WS R OGHE AMPK [ AH G 4w 25 R 5 NAFLD # ¢
B, 453k Bl PRAKG?2 rs12703159 5 AE i JL #
NAFLD A7 8K, #5848 S5 AL N T ry e )L 2
FEXT T AR % AR R, NAFLD 1) & A
W Er, SRHEN, PRKAG2 HENN T 7 5 fafh K
T (7936.1), & AMPK AEAEAL IR AT v 7 35 119 Gt 5 5 )
Z— o AMPK J&:— Fh 55 22 () R Hb B0 A, o (0
5 7 1R RO [ T A K - oS P DX B i 5 13 Ok ) 44
MURE SRS AT RE, MITFE 240 M RE R AR S ik
RERERP, B RIRITACRE . 2 BORE R R A
SEBIR PTE E R Y T HARC

ENGIEWANTIN $: R e 3 LK ) PSRt A Wi P
SEIL S H 2 ASEN i, TPRILH 2815 NAFLD
() SCEBRAIFT , H AN BE 58 42 S L1238 5 T A HH DG 3
P B A 25 5 NAFLD [ 2CHE, AR AT G Flit A7
R, AWFEE S HT T AMPK H1 PPARY FH ¢ 4 i 5L
KRz B s BEAEH, X 2 FEHFXTF NAFLD i
FE [FN KT (HR R BN T E 1) 45 H BR800 2
CHIm B2 B A TE), (HE L 25 R IR P& Z (B AR AF
TERHAEM ., A, NAFLD 254 N 7e H 2 M
fEEEESR . MERRE . 17 EE T AGEREREER
LRIVERRZER, AR ENEIA e — PR

i b, AR & NG T Al i P i Y
PPARG 1s1801282 7% A8 1 fg #% [ (IR AE Bt L 2 & 4=
NAFLD XU, PRKAG2 rs12703159 575 %I GE fig 1 i
NEJH: L2 & A NAFLD AU . ASBiF 5% 45 5 i NAFLD
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AIVE T S MR R AL T 2R
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