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Abstract: Objective To investigate growth hormone secretagogue receptor (GHSR) rs2922126 gene polymorphisms and their
association with genetic susceptibility to nonalcoholic fatty liver disease (NAFLD) in the Chinese Han population in Qingdao,
China, and to provide a basis for diagnosis and treatment. Methods A total of 220 patients who were admitted to Qingdao
Municipal Hospital from June 2022 to June 2023 and were diagnosed with NAFLD based on radiological examination were enrolled

as NAFLD group, and 167 healthy individuals during the same period of time were enrolled as control group. Fasting blood samples



BT, % AKHERMMEZIE(GHSR) 2022126 KE £ A1 S EBHIEHEAESsnxz 1803

were collected from all subjects, and related biochemical parameters were measured. Whole blood DNA was extracted, and
polymerase chain reaction and MALDI-TOF mass spectrometer were used for genotyping. The chi-square test was used for
comparison of categorical data between groups, and the independent-samples ¢ test or the Mann-Whitney U test was used for
comparison of continuous data between groups. The binary logistic regression analysis was used to investigate the risk of NAFLD.
Results Compared with the control group, the NAFLD group had significantly higher age, body mass index (BMI) , fasting
plasma glucose, triglyceride, gamma-glutamyl transpeptidase, alkaline phosphatase, alanine aminotransferase, and aspartate
aminotransferase, as well as a significantly lower level of high-density lipoprotein (all P<0.05). The distribution of GHSR
rs2922126 genotypes was consistent with the Hardy-Weinberg equilibrium, suggesting population representativeness in the
subjects enrolled (NAFLD group: P=0.106; control group: P=0.849). There was no significant difference in the distribution of
AA, TA, and TT genotypes at GHSR 152922126 locus between the control group and the NAFLD group (P=0.099), and there was
also no significant difference in allele frequency between the two groups (P=0.063). In the recessive model of A allele, there was a
significant difference in the distribution of AA homozygote and TA+TT genotype between the NAFLD group and the control group (P=
0.032). The binary logistic regression analysis showed that in the recessive model of A allele, AA homozygote carriers had an
increased risk of NAFLD compared with TA+TT genotype carriers (odds ratio [OR]=1.712, 95% confidence interval [CI] :
1.045—2.807, P=0.033). There was still a significant difference after adjustment for sex, age, and BMI (OR=2.156, 95%CI:
1.221—3.808, P=0.008). In the NAFLD group, AA genotype carriers had a significantly higher serum level of total cholesterol
(TC) than TT+TA carriers (Z=-1.99, P=0.046). Conclusion GHSR 152922126 AA genotype may be associated with the
increased risk of NAFLD in the Chinese Han population in Qingdao, and GHSR rs2922126 AA genotype is associated with the
increase in TC in NAFLD patients.
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2 A G2 L (OR=2.156,95%CI ; 1.221 ~ 3.808, P=
0.008)(#£3).
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Table 2 Distribution of genotype and allele frequencies at
GHSRrs2922126 between two groups

- ) o : B HiH XHEZ]  NAFLD4H i Pl
7N, P a] L3R Mann-Whitney U6 5 T B0 R (n=167) (n=220)
S AR T P K. T T Logistic [ 407315 2EDLA (%) ] 4623 0099
IS NAFLD % i AR 2 16 R S e OO
(OR)F195%CI., P<0.05 }2= 53 BAT G125 . ;T 23(322) zi(%j)
2 BE LR (%) ] 3457  0.063

A 143(42.8)  218(49.5)
21— A Ry A 387 523k, Hih NAFLD 41 T 191(57.2)  222(50.5)
22055 109, % 111 ) , (e Fexs I 167 (35 o, TIEBLRLAIC)] 0.780 0377
LT PRV O AR . P
W1, NAFLD 2152 10 # 4E % BMI, =5 I i B (FPG) [ kTR [ 51 (%) ] 4609 0032
TG.GGT.ALP, ALT, AST /K 35 8 2 /& F XF B 41, 1 TT+TA 137(82.0)  160(72.7)
HDL 7K B A1 T X B 20 (P #41<0.05) . AA 30(180)  60(27.3)

*1 X4 5 NAFLD AIGKFES £ 4 IERRIL R
Table 1 Comparison of clinical characteristics and biochemical indicators between NAFLD and control group

E=ga) X B (n=167) NAFLD 41 (n=220) SeitH PH
219 (41) 87/80 111/109 ¥=0.10 0.749
(%) 43.97+10.94 52.85+12.83 1==7.19 <0.001
BMI(kg/m®) 24.26(21.85 ~ 27.10) 26.80(24.60 ~ 29.10) Z=-5.13 <0.001
FPG(mmol/L) 4.91(4.49 ~5.19) 5.12(4.60 ~ 5.86) 7=-2.78 0.005
TC(mmol/L) 4.99+1.12 5.15+1.23 1=-1.09 0.273
TG(mmol/L) 1.05(0.79 ~ 1.46) 1.72(1.14 ~ 2.42) 7=-6.78 <0.001
HDL(mmol/L) 1.30(1.13 ~ 1.46) 1.15(1.00 ~ 1.32) Z=-4.10 <0.001
LDL(mmol/L) 3.10(2.47 ~ 3.46) 3.12(2.63 ~ 3.55) Z=-1.09 0.276
ALT(U/L) 17.80(12.97 ~ 26.15) 28.22(17.61 ~ 41.19) 7=-5.57 <0.001
AST(U/L) 20.00(16.22 ~ 24.00) 24.41(19.79 ~ 32.96) Z=-5.49 <0.001
GGT(U/L) 18.00(12.00 ~ 26.00) 30.22(21.62 ~ 53.26) Z=-7.09 <0.001
ALP(U/L) 74.66(60.35 ~ 87.06) 87.17(72.32 ~ 103.66) 7=-3.68 <0.001
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%3 GHSR rs2922126 7 7 [5) £ F & E T # B )3 2347
Table 3 Regression analysis of GHSR rs2922126 under different gene models

o RBE Bk
OR(95%CI) P1H OR(95%CI) PIE
bR
AA 1.712(1.045~2.807) 0.033 2.156(1.221~3.808) 0.008
TT+TA 1.000 1.000
AR
TT 1.218(0.786~1.886) 0.377 1.367(0.842~2.221) 0.206
TA+AA 1.000 1.000

T DAZIEARES M 5 BMZ,

2.3 GHSR 15292212645 % 7~ ) A& B A Z 18] £ 4454744 b
B TERER AR R FE R g bR 25 ) e
B (P{EH>0.05)(F£4) . 7ENAFLD 4, AA 4li5 14
W H TCIK V= T TT+TA SEF AL 5 (P=0.046) (£ 5)
2.4 GHSR 152922126 & B & AT 4 e (L e sb 48 AA
2H5 TA+TT AR L, 2R 4Efb B B 22 S5 e e 22 3 L (P>
0.05)(5£6).

%6 GHSR rs2922126 £ [E B BT 4540 KBS Lb 3%

Table 6 Comparison of the risk of liver fibrosis with the

GHSR rs2922126 genotype

WiH ik AA TA+TT
LR AEA IR XU 84 19(31.7) 65(40.6)
2 A b KU 136 41(68.3) 95(59.4)
X1a 1.484
PIH 0.223

F4 LEZiX#E GHSR rs2922126 FEI& A £ F g4 & £ L IERIL R

Table 4 Comparison of biochemical indexes of different allele carriers of GHSR rs2922126 in all subjects

Eistan AA(n=90) TA+TT(n=297) SuitH P1H
/5 (f) 48/42 150/147 =022 0.638
(%) 50.00+15.81 48.87+13.62 1=0.62 0.539
BMI(kg/m®) 25.64+3.26 26.67+4.75 =—1.89 0.060
FPG(mmol/L) 5.06(4.48 ~5.71) 5.04(4.60 ~ 5.79) 7=-0.47 0.641
TC(mmol/L) 5.24+0.96 5.05+1.26 1=1.59 0.116
TG(mmol/L) 1.32(0.98 ~ 2.15) 1.47(0.95 ~ 2.06) 7=-0.47 0.655
HDL(mmol/L) 1.27(1.04 ~ 1.50) 1.18(1.04 ~ 1.35) 7=-1.94 0.053
LDL(mmol/L) 3.10(2.67 ~ 3.54) 3.12(2.53 ~ 3.53) 7=-0.04 0.966
ALT(U/L) 22.85(13.91 ~ 34.59) 23.00(15.58 ~ 37.05) 7=-0.83 0.409
AST(U/L) 22.82(18.46 ~ 27.45) 22.05(18.51 ~29.79) 7=-0.16 0.872
GGT(U/L) 27.00(17.32 ~ 48.84) 24.11(17.00 ~ 42.74) 7=-0.87 0.837
ALP(U/L) 83.54(66.47 ~ 103.38) 85.64(71.35 ~99.91) 7=-0.50 0.620

%5 NAFLD 4 GHSR rs2922126 AR &AL & F & £ W IEIRILE
Table 5 Comparison of biochemical indexes of different allele carriers of GHSR rs2922126 in the NAFLD group

fehx AA(n=59) TA+TT(n=160) gitE PlE
2155 (H]) 32/27 78/82 X'=0.52 0.471
B (S) 55.16+14.73 52.34+12.54 =1.39 0.166
BMI(kg/m®) 26.24(24.33 ~ 28.19) 27.17(24.55 ~ 29.67) 7Z=-1.76 0.079
FPG(mmol/L) 5.22(4.56 ~ 5.80) 5.11(4.62 ~ 6.10) 7=-0.22 0.828
TC(mmol/L) 5.31(4.74 ~ 6.07) 4.99(4.31~5.77) 7=-1.99 0.046
TG(mmol/L) 1.51(1.17 ~2.27) 1.76(1.14 ~ 2.44) 7=-0.61 0.545
HDL(mmol/L) 1.22(1.02 ~ 1.42) 1.13(0.99 ~ 1.30) 7=-1.69 0.092
LDL(mmol/L) 3.11(2.68 ~3.57) 3.13(2.62 ~ 3.53) 7=-0.40 0.690
ALT(U/L) 26.17(15.03 ~ 36.69) 28.51(18.00 ~ 46.45) Z=-1.52 0.130
AST(U/L) 24.97(19.76 ~ 32.30) 24.36(19.76 ~ 34.26) 7=-0.59 0.559
GGT(U/L) 30.74(21.97 ~ 58.07) 30.12(21.13 ~ 50.38) 7=-0.42 0.677
ALP(U/L) 90.13(75.87 ~ 108.64) 86.47(71.53 ~ 103.23) 7=-0.69 0.493
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