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Abstract

Objective: To investigate the relationship between PNPLA3 rs3747207 polymorphism and the on-
set risk of non-alcoholic fatty liver disease in the Chinese Han population in Qingdao. Methods: A
total of 223 patients with NAFLD who attended Qingdao Municipal Hospital from December 2020
to June 2022 were enrolled in NAFLD group; 168 healthy individuals were enrolled in control
group. We collected the clinical date and blood sample of all subjects to measure related biochem-
ical parameters and detect PNPLA3 rs3747207 genotype. The t-test was used for the comparison
of normally distributed quantitative data between two groups, and the non-parametric test was
used for the non-normally distributed quantitative data between two groups. The chi-square test
was used for comparison of qualitative data between two groups. The binary logistic regression
analysis was used to investigate the risk factors for NAFLD. Result: There was no significant dif-
ference in PNPLA3 rs3747207 genotype distribution and allele frequency between the control
group and NAFLD group (P > 0.05). The binary logistic regression analysis showed that the risk of
NAFLD in individuals with genotype GG was not increased compared with those in individuals with
allele gene A (OR = 0.702, 95%CI: 0.428~1.152, P = 0.161). For all subjects, the subjects with GG
genotype had a higher level of low density lipoprotein than those with allele gene A (P < 0.05).
Conclusion: There is no significant association between PNPLA3 rs3747207 polymorphism and
the risk of NAFLD in the Chinese Han population in Qingdao.
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1. 51§

A 9HS M g 5 12 JT-995 (Non-Alcoholic Fatty Liver Disease, NAFLD) /2 +5HE R o & 4000 4 4k A M Ji b1 5
AL AR AT R g 2 1 Dl 3 RS AR RO e RO B SR B AE[L] o IRATR R, 4Bk NAFLD B R 208 32.4%,
P R Z 208 34% [2] [3]- NAFLD {3k 4 i & J&, NAFLD SRR 1 TR 7E 8 N oRmJL
A4 R 5 A M e R 2R IR RGN [4] [5]. AT TR NAFLD 4B SEZE )y il Hodk e 2 H Al fs
fE UL 7] 8 . NAFLD FIRFNLE] 2%, BUERT AN E SR RLEAAE. BEIRM . 5 =T,
AL A DR 2 P R AROC[6]. o, BB Fomad s SRR SO I R AN A R LR
X NAFLD [Pt A7 F0™ B2 B2 o 442 e B2 F 7]

Patatin FEf gl 45 #3202 (1 3 (tatin-like phospholipase domain-containin, PNPLA3)JE K 7E A4k P £7 T
22 SYAR(22913. 31), GRS EE TR — Bl B AT T = e A AR R I B I R IR AL A F e 8]
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2008 4, Romeo 5 A5 4K T PNPLA3 rs738409 {7 £ 1) CIG A8 5515 FF R i iy 2 7 v AR AT 8 i 2%
PIMSE[9]. BEET SR, Peng 25 NIt &K Bl PNPLA3 LK ) rs139051. rs143392071. rs3747207 &4
&5 NAFLD &9 KU AH9C[10] [11] [12] [13]. fwik, Gong S ANTE—IANN T 971 44 U NFEIATE 7
i th, rs3747207 i s 548 KT 55 45 (19 NBE I 2 PR AR G [14] - [ P9 H Hi6 rs3747207 5 NAFLD
RN AR ST 98, AHIF 5 i 7E4R % PNPLAS rs3747207 7 5 2 25 M 5 v B 75 5 i X e A B NAFLD &
I R A S, 3T 52 3 NAFLD A3 A5 [ & I 72

2. MRMFE
2.1. HFRIR

AT CAF BN BT i LB AR B Rl BT A Sl S S B A [F R . NAFLD BBk H
T 2020 4 12 ~2022 4 6 Huhi2 T & i LB e NAFLD &, fi R Rk B T [FEH AR o0 i g
FRARKE - T NAFLD B i B B 5 AT 2 Wr, 776 CIERRS R E 197 14 9 B7 76 45 75 (2018 HE8ThR) )
[15]izWrbrifE: 1) Tk sl st, BidEHOGlr& CfEE S <309, &t <209; 2) BRAMPERSIEW
E & e PRI 98 BEDR 3 28 P 284 i ¢ 5 Bk % 56 1T ORI I O R IR 05 s 3) AR BE PR 25, TR
FREN . LSRR ] BURMT T 259); 4) HiBRE B ImANE TR FLBEYS . SOREVEN o 56 ] SUIR D I 04
PRIEIL: 5) ISR LR EEA - R R (GGT) M i, [RII HERR v B A A AL 38 bR 8 LA A
PRI R s 6) FF& ARSI 52 Wibrite o A (R R 2 AR . RGN S0 25 A5 Al e 25 R L PH 2
S, IFHEER NAFLD MR .«

2.2. IGHR R AR (G

TR ST A SZaE PR AR08, X B v A 0T & 0T By U 5 9 1F 544 T B HE % (body  mass
index, BMI). BANZIRE T 12 h G5/ BB RK I 4 mi, Rk i o 50 017 42 2 4~ EDTA bt
AT RS —& MIRFEALE T B 0 L A S RHEAT AR = f e bkl B - BRI FE R
FHEMBE(FPG). MIENARAIE LB EALT). RERARAFEEHRE(AST) BVEBER R (ALP). SR
BE(TC). HMW=MR(TG). K% EFEA(LDL). Mm% EARE AHDL). SAHLFR(TBIl); — & Mk kA
T DNA $2HU S FE R B 55 .

2.3. BRI

LRI 20 DNA $EBURH) S (AR AE R A R ML FE A 2 HC DNA, RJEEHZ R A
HE SN JTIERT PNPLA3 H ()38 R AT 43 S L R AR o3 A, D38 5197 51 9“5’ -ACGTTGGATGAAGT
GTGCTCACACATCTCC-3"" 1 “5'-ACGTTGGATGTGAAAGGCAGTGAGGCATGG-3"" . H: 4 i fE
FF N JRTE 94°C T BN 5 min TAR M, SRS HEAT 45 MERHIY 4. 94°CAEM: 205, 56°CiRk 30,
72°CHEH 1 min. PNPLA3 rs3747207 A7y 525 R B 3 ek 3 BRI 7 7 vk AT S 7 o

2.4. EF%H DNA £ R EE ST

181 FH SPSS 26.0 FRE A X AT A3 3R AT Geit 20T o 18 52 K56 40/ PNPLAS rs3747207 3 [K 1 4 #i &
B RAGBAAREMNE . SR WAL LN RS (P) s SR R4 Ty EF R 5 /A IES A 1)
TORHH B bR e R, PRALIEI LU ¢ A5 AFE AR IES A R AL (U oA B0 £, W
21 8] b A B FHAE S B0 56 A F AE 25 1F logistic [B1IE ALK PPl PNPLAS rs3747207 17 45 £ &1 5 NAFLD
R R 2 B XU, BA P < 0.05 N2 54 Giit 27 s
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3. &R
3.1. MR ARBIELRIHE

AT T 223 ] NAFLD 4, 168 filfi Xt i . NAFLD ZH A FexT B 2H Fr) il PRARFAE I 1o
PZLIA ). TC. LDL. TBil ZR LS it X (P ¥ > 0.05). NAFLD 44 . BMI. FPG. ALT.
AST. ALP. TG /K& m T BRI, I H NAFLD 20 /1) 7% B 8 1A /K7 i AR T B X IR ZH (P

¥ <0.05).

Table 1. Clinical date and biochemical parameters of all subjects

1 AZRENIERENREMUFIER

S i e HE NAFLD Giith iz P
Bt 89/79 117/106 %*=0.010 0.920
W, % 39 (30, 52) 53 (41, 63) z=-6.598 <0.001
BMI, kg/m? 24.22 (22.00, 27.50) 27.16 (24.80, 29.48) z=-5.119 <0.001
FPG, mmol/L 4.92 (4.49, 5.22) 5.12 (4.57, 6.03) z=-2.661 0.008
ALT, UL 17.59 (12.96, 26.96) 28.08 (17.90, 41.11) z=-5.380 <0.001
AST, U/L 20.00 (16.07, 24.00) 24.01 (19.54, 32.54) z=-5.082 <0.001
GGT, U/L 18.00 (12.00, 26.25) 30.12 (21.76, 47.83) z=-7.016 <0.001
ALP, U/L 74.66 (59.68, 87.06) 86.41 (71.99, 105.99) z7=-3516 <0.001
TC, mmol/L 4.88 (4.27 ,5.49) 5.09 (4.33, 5.79) z7=-1.422 0.155
TG, mmol/L 1.04 (0.79, 1.45) 1.76 (1.18, 2.45) z7=-7.196 <0.001
HDL, mmol/L 1.30 (1.13, 1.49) 1.14 (1.02, 1.31) z=-4241 <0.001
LDL, mmol/L 3.00 (2.47, 3.45) 3.15 (2.63, 3.61) 7= -1.629 0.103
TBil, umol/L 13.20 (10.38, 16.50) 12.60 (10.33, 16.78) z=-0.266 0.790

T FEIMPEFPG). MENEMREEELEEALT). REARMREAEELRFAST). AR BEE(GGT), MMtRR
FF(ALP). S JHMEEL(TC). HM=HE(TG). [KFEMREA(LDL). S EEEA(HDL). BAHL R (TBIl).

3.2. PNPLA3 rs3747207 EEB R EEN S

2RI B BT A 2H B2 NAFLD 4 PNPLA3 rs3747207 )3 R B 43 41 445 & Hardy-weinberg P47 1
(P 7%}y 0.878. 0.935), HAFARMRERNECE 2). P PNPLAS rs3747207 {7 a1 11 525 A B AN S5 47 B[R] 43
i Z R TG (P ¥ > 0.05) (3£ 3). AE41FE Logistic [B] TR0 145 B 5 x: PNPLAS rs3747207 1
R DR AR R S TR 43 A 5 NAFLD B3 R JE B R AH G (P 38 > 0.05) (% 4).

Table 2. Analysis of Hardy-Weinberg equilibrium of PNPLA3 rs3747207 in two groups
F% 2. PNPLAS3 rs3747207 FEMZE 7 EY Hardy-Weinberg & & & E @ 247

FER Y 7 P
e X HE 20 0.730 0.694
NAFLD 4 0.586 0.746
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Table 3. PNPLA3 rs3747207 allele and genotype frequency distribution
2 3. PNPLA3 rs3747207 F(u EEFE R BSAZEHH

NAFLD R RS
(n = 223) (n = 168) e P
n (%) n (%)

GG 72 (32.3) 65 (38.7)

FHe R Y GA 102 (45.7) 73 (43.5) 2.037 0.361
AA 49 (22.0) 30 (17.9)
G 246 (55.2) 203 (60.4)

At oy SR 2.168 0.141
A 200 (44.8) 133 (39.6)
GG 46 (32.4) 51 (38.1)

AR 1.726 0.189
GA + AA 96 (67.6) 83 (61.9)
AA 113 (80.0) 111 (82.8)

o A 7Y 1.007 0.316
GG + GA 29 (20.0) 23(17.2)

Table 4. Logistic regression analysis of risk factors for NAFLD
2 4. NAFLD fEl&:E &1 logistic BV HrLE R

OR 95%ClI P OR 95%Cl P
e iy 3 ] 0.806 (0.605, 1.074) 0.141

PR G AG+GAA 0.702 (0.428, 1.152) 0.161 0.593 (0.332,1.062)  0.079
e P A TR GGAf‘G A 1633 (0.866, 3.082) 0.130 1.733 (0.855,3509)  0.127

e PEONKIEFES . PR3] BMIJGHI P {E.

3.3. PNPLA3 rs3747207 £E LS SIGRSHAHE X4

TEFTA 238 R ERATEAT T PNPLAS rs3747207 AN AR AL 2 (A1 A S48 bR i L . S5 R BoR, 18
F % 1, PNPLAS rs3747207 fi7 s GG e [K U475 & 5 A S5 A7 B R0 5 AH EU A 5 i) LDL 7K~
(P <0.05) (5 5).

Table 5. Comparison of various indexes between GG genotype carriers and non-carriers in all subjects
F 5. MBZIRNED GC ERERIEHE SIFEHE SRR

B BIEHFR GG GA + AA ZuiHE vz P
BMI, kg/m? 26.00 (23.12, 28.20) 26.53 (23.95, 29.10) z=-1.504 0.133
FPG, mmol/L 5.10 (4.62, 5.85) 5.04 (4.52, 5.79) z2=-0.677 0.498
ALT, U/L 21.13 (14.33, 33.87) 24.92 (15.30, 37.86) z2=-1.796 0.072
AST, U/L 21.41 (18.09, 26.54) 22.46 (18.27, 30.92) z=-1.903 0.057
GGT, U/L 26.97 (19.00, 41.05) 25.38 (16.00, 45.42) z=-0.560 0.575
ALP, U/L 82.98 (68.71, 97.25) 85.31 (69.23, 104.30) z=-0.633 0.527
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Continued
TC, mmol/L 5.22 (4.48, 6.04) 4.98 (4.28, 5.56) z=-1.960 0.050
TG, mmol/L 1.47 (1.04, 2.02) 1.37 (0.92, 2.18) z=-0.486 0.627
HDL, mmol/L 1.16 (1.04, 1.37) 1.22 (1.06, 1.38) z=-0.868 0.385
LDL, mmol/L 3.30 (2.66, 3.71) 2.99 (2.53, 3.46) z=-2717 0.007
TBil, pmol/L 12.90 (10.00, 17.20) 12.84 (10.50, 16.65) z=-0.482 0.630

E: FIRIMPEFPG). MIENRREEEBI(ALT). RELARBRIEFLFEEEAST). »- A 2B L (GGT), WML
FE(ALP). S JHEEE(TC) HM=NE(TG). (RFE M A(LDL). &% E & F(HDL). MARL R (TBIl).

4. 7ig

AMATE] NAFLD (1 5 A FIARH 5 R 78 e 14t 8t A% AN PR 8 D) 35 3 [R] s PRI [16] - ASHIF 7R A7E 391 44
TS HL X PR AN BEH RS T PNPLAS rs3747207 A s 2[R 2 2515 NAFLD 995 AU 1 AH %12

HATHF LN, PNPLA3I =PI (115 FH A2 bl B =75 g 1 40 B 000 i 7 L% T4 B R F 248 e v g s £ 7=
ARG FRL7] o 12 DR G 1Y) B 1 o o SR TA T 4 RN JFF B R A B, 7 30 1R o 4 oL 359 446 v A 4
FIVERI[8]. I, Ericson %5 N\FMFFC[18]FIH AN PNPLA3 FAFLANE T NAFLD & st gid
PNPLA3 & FI7KF, Al AT % 3 PNPLA3 5 KT T s Al NAFLD 535 I8 A2 14 A% R 38 I 2 2 A G (P =
0.000027), FfHAE/ N1 2AE(P = 0.009) SERIZAK (P = 0.022) Fl 5. 35 £F 4 46.(2~4 H1: P = 0.014)[) &
PNPLA3 & (/KP4 2 3% T . PNPLAS 3 [K] 22 254 ] 3 3o {1 328 AR 105 22 1 (rs738409 £ £ [19] [20] [21]),
REHE S (rs738409 A7 15 [22]. rs2281135 7 i [23]) FI£F 4EAk (rs738409 7 fi[24] [25] [26]. rs2281135 £ 55
1 rs2143571 £ f[27]) K540 NAFLD [ AEFUR JE. 2019 4F, Namjou 55 AR I 45 52 3% & 34T 1 4
FE D2 SRR 7T (genome-wide association study, GWAS) 7R rs3747207 5 NAFLD /&% XU AT M1 56tk
[12]. WFEEE R IR rs3747207 Z4VES NAFLD 5 Bt ol WA GE, 5 FiR GWAS 45 A —F. X 7]
REHH T RIRRE R, A T2 35 E DU, 11 GWAS B FE 0t SR B . th4h, GWAS
W 706 GBI G414 UG B2 T, T A 7@t B R A T2, 648 B R T A2 W RO A
AT T PNPLAS rs3747207 JE K /A 4E NAFLD 20 A0 HEx TR 4H 2 )V A 22 5, ES [) i PR AU 485 15
HWMAR KA 25

KRS A SRR BRI A SRS S IifEbs, SRRMIEEZRE,
PNPLA3 rs3747207 fii s GG KPR 5T ¥ 15 A SEA7 KL PRIH5 5 2 AH LL A 58 &) LDL /K°F. LDL Bk 3=
B4y AR 5 BT IS A (A IE [ B (low density lipoprotein cholesterin, LDL-C) [28], sERi 7T £ LDL-C 5
NAFLD & K& 38 in 5¢[29] [30]. 4k, LDL AI 43 4 Kifi%% LDL F1/Nifi % LDL (small and dense low-
density lipoprotein, sdLDL) [31]. NAFLD & IfiLig 57 % RHERR L3 TG /K-F T (P < 0.001)4F, & E14
sdLDL 7K-F-Ft & (P < 0.01)A1 HDL 7K~F K F%(P < 0.001) [32] [33] [34]. iE#, Young %5 A\ KW 5T [35] & 1L
NAFLD & # 1 sdLDL /K FAME = T8 BE NBE[33], 10 FLEE 5 T i 10 28 ek A0 2T 2 A R 8 # n 28 1717 328
Thi . B, PIRATETT rs3747207 7 /5 % 25155 NAFLD K KUK TE BT BAH 9%, (B4 Fi% 07 55 LDL
AKFEYIRSG, HA5 R 5 A 56 [14], FRAIIAS B A% B K A fixF NAFLD R AR FE i R 1K 2
L8

2 B, PNPLAS rs3747207 FE[H £ 231 5 NAFLD () &9 KU TG B S AR S, AR1T GG FE K Y 48
W 5% RA#H LDL /K FH A Ko T A FAAAE— M RIRME, TP NS E 22, wEMT
TG, W PNPLAS rs3747207 3 [K £ &% NAFLD 520

DOI: 10.12677/acm.2023.132274 1979 I IR 2= =23t e


https://doi.org/10.12677/acm.2023.132274

INHE 45

&5

(1]
[2]

(3]
(4]
[5]

(6]

[7]
(8]
[9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]
[17]

[18]

[19]

[20]

[21]

Nassir, F. (2022) NAFLD: Mechanisms, Treatments, and Biomarkers. Biomolecules, 12, 824.
https://doi.org/10.3390/biom12060824

Riazi, K., Azhari, H., Charette, J.H., et al. (2022) The Prevalence and Incidence of NAFLD Worldwide: A Systematic
Review and Meta-Analysis. The Lancet Gastroenterology and Hepatology, 7, 851-861.
https://doi.org/10.1016/S2468-1253(22)00165-0

Yip, T.C., Lee, HW., Chan, W.K., et al. (2022) Asian Perspective on NAFLD-Associated HCC. Journal of Hepatolo-
gy, 76, 726-734. https://doi.org/10.1016/j.jhep.2021.09.024

Estes, C., Razavi, H., Loomba, R., et al. (2018) Modeling the Epidemic of Nonalcoholic Fatty Liver Disease Demon-
strates an Exponential Increase in Burden of Disease. Hepatology, 67, 123-133. https://doi.org/10.1002/hep.29466

Diaz, L.A., Arrese, M. and Arab, J.P. (2022) Hepatocellular Carcinoma in Non-Alcoholic Fatty Liver Disease from a
Clinical and Public Health Perspective. Hepatobiliary Surgery and Nutrition, 11, 755-758.
https://doi.org/10.21037/hbsn-22-386

Juanola, O., Martinez-Lopez, S., Frances, R., et al. (2021) Non-Alcoholic Fatty Liver Disease: Metabolic, Genetic,
Epigenetic and Environmental Risk Factors. International Journal of Environmental Research and Public Health, 18,
5227. https://doi.org/10.3390/ijerph18105227

Wong, W.K. and Chan, W.K. (2021) Nonalcoholic Fatty Liver Disease: A Global Perspective. Clinical Therapeutics,
43, 473-499. https://doi.org/10.1016/j.clinthera.2021.01.007

Pingitore, P. and Romeo, S. (2019) The Role of PNPLA3 in Health and Disease. Biochimica et Biophysica Acta—
Molecular and Cell Biology of Lipids, 1864, 900-906. https://doi.org/10.1016/j.bbalip.2018.06.018

Romeo, S., Kozlitina, J., Xing, C., et al. (2008) Genetic Variation in PNPLA3 Confers Susceptibility to Nonalcoholic
Fatty Liver Disease. Nat Genet, 40, 1461-1465. https://doi.org/10.1038/ng.257

Peng, X.E., Wu, Y.L., Lin, S.W., et al. (2012) Genetic Variants in PNPLA3 and Risk of Non-Alcoholic Fatty Liver
Disease in a Han Chinese Population. PLOS ONE, 7, e50256. https://doi.org/10.1371/journal.pone.0050256

Boonvisut, S., Yoshida, K., Nakayama, K., et al. (2017) Identification of Deleterious Rare Variants in MTTP, PNPLA3,
and TM6SF2 in Japanese Males and Association Studies with NAFLD. Lipids in Health and Disease, 16, 183.
https://doi.org/10.1186/512944-017-0570-y

Namjou, B., Lingren, T., Huang, Y., et al. (2019) GWAS and Enrichment Analyses of Non-Alcoholic Fatty Liver Dis-
ease ldentify New Trait-Associated Genes and Pathways across eMERGE Network. BMC Medicine, 17, 135.
https://doi.org/10.1186/s12916-019-1364-z

Dwi Astarini, F., Ratnasari, N. and Wasityastuti, W. (2022) Update on Non-Alcoholic Fatty Liver Disease-Associated
Single Nucleotide Polymorphisms and Their Involvement in Liver Steatosis, Inflammation, and Fibrosis: A Narrative
Review. Iranian Biomedical Journal, 26, 252-268. https://doi.org/10.52547/ibj.3647

Gong, D., Li, S, Yu, Z., et al. (2022) Contribution of PNPLA3 Gene Polymorphisms to Hepatocellular Carcinoma
Susceptibility in the Chinese Han Population. BMC Medical Genomics, 15, 248.
https://doi.org/10.1186/512920-022-01394-7

National Workshop on Fatty Liver and Alcoholic Liver Disease, Chinese Society of Hepatology, Chinese Medical As-
sociation (2018) Guidelines of Prevention and Treatment for Nonalcoholic Fatty Liver Disease: A 2018 Update. Chi-
nese Journal of Hepatology, 26, 195-203.

Sharma, D. and Mandal, P. (2022) NAFLD: Genetics and Its Clinical Implications. Clinics and Research in Hepatolo-
gy and Gastroenterology, 46, Article ID: 102003. https://doi.org/10.1016/j.clinre.2022.102003

Xiang, H., Wu, Z., Wang, J., et al. (2021) Research Progress, Challenges and Perspectives on PNPLA3 and Its Va-
riants in Liver Diseases. Journal of Cancer, 12, 5929-5937. https://doi.org/10.7150/jca.57951

Ericson, E., Bergenholm, L. andreasson, A.C., et al. (2022) Hepatic Patatin-Like Phospholipase Domain-Containing 3
Levels Are Increased in 1148M Risk Allele Carriers and Correlate with NAFLD in Humans. Hepatology Communica-
tions, 6, 2689-2701. https://doi.org/10.1002/hep4.2032

He, S., Mcphaul, C., Li, J.Z., et al. (2010) A Sequence Variation (1148M) in PNPLA3 Associated with Nonalcoholic
Fatty Liver Disease Disrupts Triglyceride Hydrolysis. Journal of Biological Chemistry, 285, 6706-6715.
https://doi.org/10.1074/jbc.M109.064501

Shang, L. and Mashek, D.G. (2020) The Underpinnings of PNPLA3-Mediated Fatty Liver Emerge. Hepatology, 71,
375-377. https://doi.org/10.1002/hep.30888

Kabbani, M., Michailidis, E., Steensels, S., et al. (2022) Human Hepatocyte PNPLA3-148M Exacerbates Rapid Non-
Alcoholic Fatty Liver Disease Development in Chimeric Mice. Cell Reports, 40, Article ID: 111321.

DOI: 10.12677/acm.2023.132274 1980 Il R 125 23k i


https://doi.org/10.12677/acm.2023.132274
https://doi.org/10.3390/biom12060824
https://doi.org/10.1016/S2468-1253(22)00165-0
https://doi.org/10.1016/j.jhep.2021.09.024
https://doi.org/10.1002/hep.29466
https://doi.org/10.21037/hbsn-22-386
https://doi.org/10.3390/ijerph18105227
https://doi.org/10.1016/j.clinthera.2021.01.007
https://doi.org/10.1016/j.bbalip.2018.06.018
https://doi.org/10.1038/ng.257
https://doi.org/10.1371/journal.pone.0050256
https://doi.org/10.1186/s12944-017-0570-y
https://doi.org/10.1186/s12916-019-1364-z
https://doi.org/10.52547/ibj.3647
https://doi.org/10.1186/s12920-022-01394-7
https://doi.org/10.1016/j.clinre.2022.102003
https://doi.org/10.7150/jca.57951
https://doi.org/10.1002/hep4.2032
https://doi.org/10.1074/jbc.M109.064501
https://doi.org/10.1002/hep.30888

INHF 45

[22]

[23]

[24]

[25]

[26]

[27]

[28]
[29]

[30]

[31]
[32]

[33]

[34]

[35]

https://doi.org/10.1016/j.celrep.2022.111321

Alam, S., Islam, M.S., Islam, S., et al. (2017) Association of Single Nucleotide Polymorphism at PNPLA3 with Fatty
Liver, Steatohepatitis, and Cirrhosis of Liver. Indian Journal of Gastroenterology, 36, 366-372.
https://doi.org/10.1007/s12664-017-0784-y

Chatterjee, A., Basu, A., Das, K., et al. (2021) Exome-Wide Scan ldentifies Significant Association of rs4788084 in
1L27 Promoter with Increase in Hepatic Fat Content among Indians. Gene, 775, Article 1D: 145431.
https://doi.org/10.1016/j.gene.2021.145431

Kallwitz, E.R., Tayo, B.O., Kuniholm, M.H., et al. (2019) American Ancestry Is a Risk Factor for Suspected Nonal-
coholic Fatty Liver Disease in Hispanic/Latino Adults. Clinical Gastroenterology and Hepatology, 17, 2301-2309.
https://doi.org/10.1016/j.cgh.2019.02.007

Seko, Y., Yamaguchi, K., Mizuno, N., et al. (2018) Combination of PNPLA3 and TLL1 Polymorphism Can Predict
Advanced Fibrosis in Japanese Patients with Nonalcoholic Fatty Liver Disease. Journal of Gastroenterology, 53,
438-448. https://doi.org/10.1007/s00535-017-1372-8

Liu, W., Anstee, Q.M., Wang, X., et al. (2016) Transcriptional Regulation of PNPLA3 and Its Impact on Susceptibility
to Nonalcoholic Fatty Liver Disease (NAFLD) in Humans. Aging (Albany NY), 9, 26-40.
https://doi.org/10.18632/aging.101067

Serper, M., Vujkovic, M., Kaplan, D.E., et al. (2020) Validating a Non-Invasive, ALT-Based Non-Alcoholic Fatty Liver
Phenotype in the Million Veteran Program. PLOS ONE, 15, e0237430. https://doi.org/10.1371/journal.pone.0237430

PREZ. K% BENREE I SRE MM OC R[], WAL 2012, 7(3): 304-306.

Li, J., Zou, B., Yeo, Y.H.,, et al. (2019) Prevalence, Incidence, and Outcome of Non-Alcoholic Fatty Liver Disease in
Asia, 1999-2019: A Systematic Review and Meta-Analysis. The Lancet Gastroenterology and Hepatology, 4, 389-398.
https://doi.org/10.1016/S2468-1253(19)30039-1

Zou, Y., Zhong, L., Hu, C., et al. (2021) LDL/HDL Cholesterol Ratio Is Associated with New-Onset NAFLD in Chi-
nese Non-Obese People with Normal Lipids: A 5-Year Longitudinal Cohort Study. Lipids in Health and Disease, 20,
28. https://doi.org/10.1186/s12944-021-01457-1

Austin, M.A., Breslow, J.L., Hennekens, C.H., et al. (1988) Low-Density Lipoprotein Subclass Patterns and Risk of
Myocardial Infarction. JAMA, 260, 1917-1921. https://doi.org/10.1001/jama.1988.03410130125037

Chatrath, H., Vuppalanchi, R. and Chalasani, N. (2012) Dyslipidemia in Patients with Nonalcoholic Fatty Liver Dis-
ease. Seminars in Liver Disease, 32, 22-29. https://doi.org/10.1055/s-0032-1306423

Speliotes, E.K., Massaro, J.M., Hoffmann, U., et al. (2010) Fatty Liver Is Associated with Dyslipidemia and Dysgly-
cemia Independent of Visceral Fat: The Framingham Heart Study. Hepatology, 51, 1979-1987.
https://doi.org/10.1002/hep.23593

Siddiqui, M.S., Fuchs, M., Idowu, M.O., et al. (2015) Severity of Nonalcoholic Fatty Liver Disease and Progression to
Cirrhosis Are Associated with Atherogenic Lipoprotein Profile. Clinical Gastroenterology and Hepatology, 13, 1000-
1008.e3. https://doi.org/10.1016/j.cgh.2014.10.008

Young Kim, S., Mun, S., Yu, J.H., et al. (2022) Association between Small Dense LDL Levels and Hepatic Fibrosis in
Patients with Nonalcoholic Fatty Liver Disease. Medicine (Baltimore), 101, e30527.
https://doi.org/10.1097/MD.0000000000030527

DOI: 10.12677/acm.2023.132274 1981 Il R 125 23k i


https://doi.org/10.12677/acm.2023.132274
https://doi.org/10.1016/j.celrep.2022.111321
https://doi.org/10.1007/s12664-017-0784-y
https://doi.org/10.1016/j.gene.2021.145431
https://doi.org/10.1016/j.cgh.2019.02.007
https://doi.org/10.1007/s00535-017-1372-8
https://doi.org/10.18632/aging.101067
https://doi.org/10.1371/journal.pone.0237430
https://doi.org/10.1016/S2468-1253(19)30039-1
https://doi.org/10.1186/s12944-021-01457-1
https://doi.org/10.1001/jama.1988.03410130125037
https://doi.org/10.1055/s-0032-1306423
https://doi.org/10.1002/hep.23593
https://doi.org/10.1016/j.cgh.2014.10.008
https://doi.org/10.1097/MD.0000000000030527

	PNPLA3 rs3747207位点多态性与NAFLD易感性的相关性
	摘  要
	关键词
	Correlation between PNPLA3 rs3747207 Polymorphism and Non-Alcoholic Fatty Liver Disease
	Abstract
	Keywords
	1. 引言
	2. 对象和方法
	2.1. 研究对象
	2.2. 临床及化验评估
	2.3. 诊断标准
	2.4. 基因组DNA提取及基因分型

	3. 结果
	3.1. 研究人员的基线特征
	3.2. PNPLA3 rs3747207基因型及等位基因的分布
	3.3. PNPLA3 rs3747207基因多态性与临床参数的相关性

	4. 讨论
	参考文献

