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Abstract

Objective: To investigate the relationship between the gene polymorphism of ACAT1rs109137 at
position 33 and the risk of non-alcoholic fatty liver disease (NAFLD) in a population in Qingdao,
China. Methods: A total of 289 subjects of different genders and ages were randomly enrolled from
June 2022 to June 2023 at the Qingdao Municipal Hospital. Among them, 197 were NAFLD patients
and 92 were healthy controls. All subjects’ general clinical data were collected, and blood biochem-
ical indicators were measured. Total DNA was extracted, and the ACAT1 rs109137 polymorphism
was detected by PCR and MALDI-TOF mass spectrometry. Statistical analyses were conducted using
SPSS 26.0 software. Results: There was no significant difference in the genotype and allele fre-
quency of the ACAT1 rs10913733 locus (GG, GT, and TT) between the NAFLD group and the healthy
control group (P > 0.05). Non-conditional logistic regression analysis showed that the ACAT1
rs10913733 locus genotype and allele frequency were not associated with the risk of NAFLD (P >
0.05). In all subjects and NAFLD patients, T allele non-carriers had higher TC levels (P < 0.05).
Conclusion: In a subset of the population in Qingdao, China, the ACAT1 rs10913733 polymor-
phism is not significantly associated with the risk of NAFLD. In all subjects and NAFLD patients,
being a non-carrier of the T allele of ACAT1 rs10913733 is associated with higher blood choles-
terol levels.
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1. 518

AT K 4 IR 5 12 JFF99 (Nonalcoholic Fatty Liver Disease, NAFLD)J2 5t 4% 5y BAMA i T8 35 1 36l A1k &
FARDUT R 08 Mk R PR R [1] [2]. NAFLD H A CUBCA R H WL I8 MR, 2 fd AR h A 2R
AEbs T I EE R . NAFLD AU AT E e A0 [3]. AR RS . A M e SF AR B [4]. 16
SR RRAE A O M0 S . 2 BB IR . 45 B AR 1 s R VIS, Ea s — AN H
TR 1 2 4 TR [ RS

£ NAFLD KpLEIR “ ZEFTd” Syt 8L 5t IE RS [6] 35 HEAEH . Bamt4hne
A: JHE EEBEILFE RS 1 (acyl-CoA: cholesterol acyltransferase, ACAT L) 2 £ i oy i — A DL Ak JIH [ B i (CE)
B IIBE[7], A AR A RSN T, AT Bee T 4 6 Ay e 5 L] e (FC) IR B, 72 A [l e A XA 2 AR
APRIEEZIEM . AR, ACATL B[R 2 A4V vl RERZ M40 Mo IR [ B (6 40 HE, 75 55 M s i e A2
ACAT-1 B [A rs1044925 SNP (1) C SEA7J: A 447 & (1 L TC. HDL-C A1 ApoAl 7KV T C A5 Z 3k
#r &8, Hul, EWAET ACATL rs10913733 (Wi, H A B 5.0 M BB IC[9]. Mk WG
T ACAT1 510913733 :[K 2 A1 5 NAFLD MIAHC R Skl . AW TR R 1) ACATL rs10913733 J[A]
Z &M NAFLD K S ARG, LAEE— 20 58 3 NAFLD 35 & L 72 .
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2. NREF*
21 ARIR

4N 2022 4 06 H~2023 4F 06 Ati2 T ST L EEBi i 197 1 NAFLD ## . FIMHGIANT 92 44
Xof BB E N2 T B T T 2 R Bt 1) DO R AR 5, G20k VR R0 Sk [R] L AR A DA KT A g g
FRE L MLPRIEAEE AL (A A A S5 3R WL R LR SME NAFLD & /E %t 20 . NAFLD 2 WitrES g
CHAEPAS VA i J07 P 5 B VA 45 9 (2018 EE#ThR)) [10]. NAFLD 4 B BUEE A LW . FEHER IR PEF G . %
3HIHCV YL, H &Gt 5 . SR RS oT S BUR I R e %, FEBRANW . 4= B ok
B RIEMEIR . FLEEVS . HUIRARINAEIGRIE . e R34 E 55 5 25008 Wi B (0 ek 1 5L [ 10]

AT T B ERACE R S, A IEST (BRERET) o a2 EES A
WRZAT, WIEEM TR T RN EFSENERER.

22. HAZENBEREREEE

A SR G E AR R R85 ST ATE 2 T AR AT, RN EREASEERALT). K&
BB L BE(AST). BEABEARLFEBENGGT). & MIFEFPG). SHEE(TC). Hih =E(TG). (X%
FEREEE A(LDL) %5 B G 2R (1 (HDL). 413 P41 DNA HEEUE A g 3L 41 DNA $EBGR 77 & (F 5
RHERESER ARG R AT). K2 BlEE &S (PCR) 7347 H (R 14 . b st A EMRIHEA IR
AR 3T MALDI-TOF i 7 MR 10 75 134T O s R 2 A YENT o 51905 51 (b s AR A= Rt
HARAFAK)HN: 5-TGGCTAATGTCACCAGCCTTTCA-3"; 3-TCAGGGAAGTCTCATGGTGTGCT-5’.

2.3. GIHESH

K H] SPSS 26.0 FHAFHEAT Ge it 70 i o R )2 K56 70 Bt ACAT1 rs10913733 P Y /3 Aii /& 154 Hardy-
Weinberg “FEREN, DU & H ARG RAREME . X208 M —RIGR TR A b b7 IES TR 7
HIER AR ETOR, HIE £ HEEROR, BABSIREAS t RS0 BT 20 ) 22 e o i AR IES A0
(Tt goRl, A AR — DU A8, =D A0 &R, RLA Wilcoxon FRANAS S 434t b 4H 1] 22
o AEAE Logistic [A] A7 -5 G AR L (OR) & 95% & 45 [X 7] (95%Cl). P < 0.05 A% JA Gt %5 L.

3. &R
3.1. NAFLD £AFn{# Rt B4R 18 A9 Im AR 258k AL A L 3B FREL B

FrE T E R EIEES S . NAFLD HER . BMI. ALT. AST. GGT. TG &2 & T fExt
HEZH, 1f0 HDL DU S5 K T e I ZH(P < 0.05, L& 1).

Table 1. Comparison of clinical data and biochemical indicators of all subjects
= 1. 2IFINEIRK BB R E LRI

& ifE bR XTI (n = 92) NAFLD (n = 197) GiitE oz P
Bl 53/39 101/96 1.013 0.314
FR () 50 (30, 40) 55 (42.5, 63) -6.693 <0.001
BMI (kg/m?) 24.16 (21.8~27.08) 26.9 (24.7~29.1) -5.222 <0.001
ALT, U/L 17.18 (13.03~24.63) 28 (17.35~41.14) -5.317 <0.001
AST, U/L 19 (16.23~22.96) 23.98 (19.37~32.93) -5.354 <0.001
GGT, U/L 18 (12~25.37) 30.22 (21.41~48.3) —6.844 <0.001
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gk
FPG, mmol/L 4.925 (4.53~5.19) 5.07 (4.54~5.82) ~1.684 0.092
TC, mmol/L 4.865 (4.25~5.48) 5.08 (4.35~5.80) ~1.573 0.116
TG, mmol/L 1.045 (0.8~1.53) 1.74 (1.14~2.42) -6.115 <0.001
LDL, mmol/L 2.995 (2.43~3.38) 3.11 (2.63~3.57) ~1.639 0.101
HDL, mmol/L 1.295 (1.13~1.45) 1.15 (0.995~1.32) 3.618 <0.001

VE: ALT, WRREIEHESLN; AST, RARRELELHM; GGT, NEMALHN;

B%; TG, Hiuh=Jg; LDL, R#EEA; HDL, =% ENEEN.

FPG, ZgIME; TC, & H[H

3.2. ZIRENFERRMEKIER ACATL rs10913733 ERE SEMEFMRN 2

ACAT1rs10913733 fii jif74E 3 Fi LA AY: GG, GT. TT. XI#%4Hik4T Hardy-Weinberg (H-W)i#t 4%
Bk, 45 E7R: NAFLD 41: 42=0.0081, P =0.996; {4 42 =0.137, P=0.934, £HZiK
# ACAT1rs10913733 ZE AR /3 A f5 6 H-W B 6P, B AR . ACATL rs10913733 7 il i K]
R SEALEEDR L S R RIS RS M R A AR A A 43 A7 72 e A NAFLD 2RI xR 40 [R1 1) e 4 i

HEX(P>0.05 W#2).

Table 2. Distribution of allele and genotype frequencies of ACAT1 rs10913733
< 2. ACAT1 510913733 (U mF U EE . EFBAES

fa FEXF R 41(n = 92)

NAFLD #i(n = 197) 2 P

GG 17 (18.48%) 33 (16.75%)
SR Y GT 43 (46.74%) 96 (48.73%) 0.161 0.923
TT 32 (34.78%) 68 (34.52%)
‘ G 77 (41.85%) 162 (41.12%)
e S| 0.028 0.868
T 107 (58.15%) 232 (58.88%)
n GG+ GT 60 (65.22%) 129 (65.48%)
b AR Y 0.002 0.965
TT 32 (34.78%) 68 (34.52%)
. GG 17 (18.48%) 33 (16.75%)
e A Y 0.131 0.718
GT+TT 75 (81.52%) 164 (83.25%)
3.3. ACAT1 rs10913733 EERFIFMEFE S NAFLD K%K 7% KBS <4 53 4
Table 3. Analysis of the association between genotype and allele and the risk of NAFLD
2 3. EEBMEMIEFES NAFLD B4 m XIS HE < M 51
95% Cl p OR? 95%CI? pa
S oy B[R] T 1.031 0.723~1.470 0.868 1.062 0.700~1.613  0.776
N TT
S AR Y 1.012 0.602~1.702 0.965 1.050 0.562~1.960  0.879
GG+ GT
GG
A 1.126 0.591~2.149 0.718 1.315 0.618~2.794  0.477
TT+GT
E: OR2, 95% Cl2, P{E NI IEAER . PRI, BMI J5H) OR. 95% Cl. P fH.
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RiFHAESAE logistics [0, 45 H R, ACATIL rs10913733 A7 s 3k K AU K 5437 Jk [ 70 A Al % 5
NAFLD & RS T AH (P > 0.05) 0 R IETRAR I (FF#¢ . 15, BMI), ACAT1rs10913733 £ s Jk K A

P FE R A AR 5 NAFLD &% AU oA < M (P > 0.05, W3 3).

3.4. T FHEEBTE SIEETFEIRKR N XA L IsFRLE

T 2R % ) NAFLD 4HE3 1, ACATL rs10913733 fi7 5 T &7 JE K JE4E 45 % (GG R A
TR TC KPP = 0.015, W& 4, % 5). fEMERENTHRALA T S0 KI5 3 15 AR 4515 2 I PR ¥R e
AT bR R 22 7 E G R SU(P > 0.05).

Table 4. Comparison of various indicators between ACAT1 rs10913733 locus T allele carriers and non-carriers among all

subjects

F 4. FRBZIRAE D ACATL 510913733 fiim T FUEREIEHH SIET E B IUHEIRLR

HIHEbR T S0 B RS T S0 B R R it Y21z P
B 124/115 30/20 1.095 0.295
(%) 49 (38~61) 54 (37.5~62) -0.77 0.441
BMI (kg/m?) 26.4 (23.5~28.73) 25.695 (24.02~27.93) —0.258 0.797
ALT, U/L 23 (14.98~36.24) 21.77 (15.44~34.67) -0.226 0.821
AST, U/L 22 (18.24~29.36) 20.825 (17.52~27.66) —0.556 0.578
GGT, U/L 24.81 (17.29~43.8) 25.165 (18.68~43.66) -0.151 0.88
FPG, mmol/L 5.06 (4.57~5.75) 4.975 (4.46~5.52) —0.832 0.406
TC, mmol/L 4.9 (4.26~5.67) 5.31 (4.71~5.78) —2.425 0.015
TG, mmol/L 1.45 (0.93~2.11) 1.51 (0.97~2.24) -0.184 0.854
LDL, mmol/L 3.01 (2.52~3.51) 3.185 (2.78~3.54) -1.93 0.054
HDL, mmol/L 1.17 (1.03~1.36) 1.195 (1.08~1.37) —0.731 0.465

H: ALT, NEBREEELBE; AST, RARMREELBE; GCT, AEBMALBN; FPG, =IRIMME; TC, R
BE; TG, H=Mg; LDL, K% EM&EA; HDL, m%EEEA.

Table 5. Comparison of various indicators between ACAT1 rs10913733 T allele carriers and non-carriers in NAFLD group
= 5. NAFLD 2871 ACAT1 rs10913733 fiL /2 T F{UEEEHE ST E S TUEIRLLR

H IR T SRR T ShL R F AR GiHH Atz P
B 81/83 20/13 1.383 0.240
(%) 52.5 (42~63) 58 (49.5~65.5) -1.316 0.188
BMI (kg/m?) 27.15 (24.43~29.3) 26.1 (24.8~28.25) -0.564 0.573
ALT, U/L 28.25 (17.33~41.04) 22.28 (17.095~50.22) -0.311 0.756
AST, U/L 23.99 (19.80~32.83) 21.52 (18.035~34.21) -0.574 0.566
GGT, UL 30.87 (21.08~48.44) 28 (21.78~50.75) -0.209 0.834
FPG, mmol/L 5.085 (4.575~5.8) 5.03 (4.2~6.16) —0.644 0.519
TC, mmol/L 4.98 (4.31~5.77) 5.35 (4.71~6.12) -2.16 0.031
TG, mmol/L 1.72 (1.15~2.365) 1.91 (1.125~2.61) -0.291 0.771
LDL, mmol/L 3.1 (2.58~3.58) 3.3(2.76~3.54) -1.382 0.167
HDL, mmol/L 1.145 (0.98~1.32) 1.18 (1.04~1.31) -0.85 0.395

H: ALT, NEBREEEBE; AST, RARMREELBE; GCT, AEBMALBE; FPG, =IRIMYE; TC, AR
BE; TG, H=ME; LDL, K& EM&EA; HDL, m%EEEA.
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4. g

BEE LIS TR R SIS, NAFLD H i C& N &R — KRBT, HRRER G TER
fE[11]. NAFLD & —FhE A4 S, FFAsIRm AR SEEREE. SR, A
HAEESURRFE2] BEADFFIESE, HREEARS 55 I3 NAFLD AH2CH HCC KA [13] [14].

O] A PSS 1 FE R ZE BB o, [FURHR AR 2 M R . 4R DL IVFRRINATR, S E5RZ(E
I PR [15] 6 FF AR AR VA A RS Oy, 03 AF L PR R $0L i tH AN R AL . FC 2 N4HARS , ACATL
BB [16], K5 M7 I WA BE LI Hi I A (acy-COA) ¥4 52 2137 25 JIE [ B2 1Y) 3p-F2 BE 853, T2 pdIE [ e s
A7 T4 B AR b o 2 ACATL 52 B4k B 40 M Py FC B AL Ak e J10T, 2 R 11 FC A BE S UIRI/E ACATL
FRAERIA S L, L 28 T8 R ] e d A [17], 516 A B I BEPE AR AE, 53R ACATL MAE)EPE. It
U J s 5 M Atk 7 200 B A0 B B an 2R ik . IRV ThRe, JERTHNGIE R RE ST F SR B
RERIE[18]. NZBME R AL BoR[19], 76 NASH HIAS R Berb, g v i 29 JIE [ 1 & BB T o

AT NAFLD ZH)4E 6. BMIL FFIEAHOCEG 2= b5 . TG 3w TR IR A, X 5 BEAE 1 Af
TG RMF[20] [21]. ARZAF logistics [AIJA M T 27k ACATL rs10913733 £ 4514 5 NAFLD A0 X
B AR, IX AT BB A FH %A i 5 AL S 2 B A A EAEF, 30 ACATL AAE 3L N 3R IA 5 AT
P AN A

EREANFEF LT ACATL B Z BRI D . — WU E Y )1 X B8 AN BRI 78 PR,
ACAT1rs13306731 i s [K A 48N G J5, o Ol i 2 B PEREN[22]. %T NAFLD 2 e ksl ik i
TRk S fe B R 35 [23],  H. NAFLD HE3 1) = BRI 90 LA B0, ACATL 78 FH (A FH A o] 240
ACATL - 57 b i) REL [ 1 1 7 40 L P ok B AR 2 i e L — YLK A PRI T F [ 241, A Bl ks RE AR 1)
BB E . (EXFT ACATL fESNIKMSAEREAL H I/E F B AT A E G+ . 7EF#E ACATL RbRi/NE
ACATL R B 28t/ E Bl ik o () BESR TR AR ANV R EL R i 5 i, EL Rl 17 LTl e it A (R T B[ 7]
52 MR, —BlEARe 7R 8 ACAT HIHI A 78 2555 H AN BRIk g% et 0o J 2 B R R REAL,, EE vl
e ot e [25].

AT AN ST S R . BRI Y [A) (9 2R A FR AR Gt 40 BT, TEFTA 523038 X NAFLD 4i, ACAT1
rs10913733 fii i T {2 H & SAEH # MK TC AP AR EER, Hh GG HAMEW HHE
T TC /KF. X TTREHE N GG Jk R BY 5 5 2 o) IEL [ RE MRV RE U BE 95, ASRe Al AR v e fi A7 7E 41 i
P, R LS I 9 e L T

AW FE T 52 [ AR TE R R 1], R REAERAUSCSE B 5 R NAFLD AR K R AH DG I HAth 5 i) [
7, wike )t sahE . HAMBER RS, RE S BIZ a2 A s BMI ARG, (EAS AR Rk HERR,
AL R AT REE A ZE H AR = R R R A R, ARAT T ATRE MR SR . XSS R R ARAF B R
e, WTRE PG R, eSS Rhie EARTE RS . AW QIR AR L T ACATL rs10913733 A7 i
ZAMEE NAFLD K AR ARG, BT RN ARSK NFALD AR CHRT 738 L L .

5. &

EHEE S A#ET, ACATL rs10913733 SNPs 5 NAFLD &% R TG0 B A o, (BERTE %
RE M NAFLD &9 ACAT1rs10913733 17 15 GG FE [N AU & A & H = TC /KT HARVE HHLHIT
Fridk—B 5% .
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