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Abstract

Objective: To explore the polymorphism of acetyl-CoA acetyltransferase 1 (ACAT1) rs11545566 lo-
cus and non-alcoholic fatty liver disease in Qingdao region of China association with susceptibility
to NAFLD. Methods: 226 patients with NAFLD and 141 healthy controls admitted to Qingdao Munic-
ipal Hospital were included. Blood samples were collected from all subjects and DNA was extracted.
Then DNA was amplified by polymerase chain reaction and we genotyped the rs11545566 locus of
the ACAT1 gene. Clinical data and laboratory indicators were collected and analyzed. T-test was
used for measurement data conforming to normal distribution, and Wilcoxon rank sum test was
used for comparison between groups for measurement data not conforming to normal distribution.
X2 test was used to analyze the differences in genotype and allele distribution between NAFLD and
control group. Results: There were no significant differences in genotype and allele distribution of
ACAT1rs11545566 between NAFLD group and control group (P> 0.05). ACAT1rs11545566 G allele
carriers have lower ALT levels than non-carriers (P = 0.038). Conclusion: There is no significant
correlation between ACAT1 rs11545566 polymorphism and NAFLD in Qingdao Han population.
ACAT1rs11545566 G allele is associated with lower levels of ALT.

Keywords

Non-Alcoholic Fatty Liver Disease, Acetyl-CoA Acetyltransferase 1, Single Nucleotide Polymorphism

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 5|

AP 4 i 15 14 95 (non-alcoholic fatty liver disease, NAFLD)IT4E K KK R Z4E LT, LA T 4
BRI ) — b AT, 5 I RN P R S sk 6.3%~45% [1]. NAFLD HJ2 Wi s 15 2 sl B2 1L
SRS VERT MR AL, FE HEEHERR IS i 45 nT LS S0 IR 28 1) AR R [2] . NAFLD S — Ff e o 14
Wi, RGPS S B SR AE v IR DA, ARPRS PEAR W A 2, HREA, AR BRIE[3] [4]. 7E NAFLD K&
AR RS AR, FER A T R A, fERERZ R TT S NAFLD KAEMCHIFE, % NAFLD K
EWAET A EENE L. FE2BMEEACEHE TS5 NAFLD MHXIREZETREZ S, RkE
fIFERIA: TM6SF2 [5]. PNPLA3[6]. PPARGCIA [7] [8]. PEMT [9]. ADPN [10]%.

JEFE AT TSR -, RAEVTER . 4EA4 2 D S BB E ATk, SHRAKAEsh & xE
B, Z AR IH A DUE [ B O 6E R, OBRGIEE A IR AEEE 1 (acetyl-CoA acetyltransferase 1,
ACATL) & — Py JIE [ B e A0 A I R Bl O B, L R e AT, 5 LR, EVE4HAR AN S b %1k, ACATL
S5 DR 4 35 488 5 {3 O 1] e i A R [ 20 PR P YL R A PR R B [ 1] R e ] e S 1 A R B
PR B EARAE, W SRS KGR RERE AL . ACATL JE A rs11545566 i 2 BH A Al G AR LA
2017 4 [ 2 FUESE | rs11545566 7 i 25 A 1 5 el 0o (1) R AR A FH G PE[12]. Wang YT Z5[12]48 4R 3)
ik I N TR e N e A RO 9T 2 B, G &5 A7 ik DRI 48 2 et Lo 1 s LIRS Y 35 v T AR 48577 % (OR = 1.67,
95% CI = 1.22~2.29, P = 0.001), HiZfi s G FArdk K1 21X % Gensini 1175 KT AA KB4 52
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#(P =0.002), BIZAL & 5760 i AR 7 B A M. NAFLD fI RS AR FARHIAE, K5
IR — E MBI 4b, ZRESH LY, NAFLD 5.0 I8 S 45 R 2 [0 AR A8 B8 R Bk[13]. % T
NAFLD 57 0095 [A] J@ AR W A S M e s, A1t bt 78, B EHR 78 ACAT1 rs11545566 17 45 NAFLD
HIAH M

2. ZINEH*E
2.1. HIRMR

A H 2020 4 12 A & 2022 4 6 A TH BT LEBE 2 1 NAFLD 38 MR 1A, % (3F
RS I 197 1k IR 177 V6 46 7 (2018 EEETHR) ) [2], NAFLD FI12 W 82 I R288 A% IFF JFE 1% I 38 4 8 75 (Fibroscan)
[ HERR RS M AP . 2R 3 AU SO 85 B [ B s T 28 . T IR A AR 1 2w S 800 i )
R I, JFBRANAYI(Mh B 35 . CITURRER . TR AN HZMEns . BE R UM R S). S B MINE 7R,
SEENA . FLBETS . HURIRINAEWORAE . PERZEAAE B RE B CIBR Z MURE . Jig JoR ZE 40 W8 PR - W SR 1
JF973 25 3 BUIR I AR R T [ 14 PRI R KIAAEVE T35 B b X I DUR AN RS, MK R . AR RS
By LR B R A 2 VAT P T . AR RE SRR, BT aERE .

2.2. ZIRINE

ZREMEREE 12/ E TRHGERNES & RE, %R, 5S40 ETE$(Body Mass Index,
BMI), BMI= fAHE/GEHIT T . ZRETEEE 12 /MG TR HIE R MEGE K ke, S fEiraiEs
JIg IfiL ¥% (Fasting Blood Glucose, GLU), & fH[E i (Total Cholesterol, TC), H i =Eg(Triglyceride, TG), K%
Ji% g 2 4 (Low-Density Lipoprotein, LDL), &% % l5 &% (4 (High-Density Lipoprotein, HDL), Jif &5 i Jlii fi2 (Non-
Esterified Fatty Acid, NEFA), #/I5&E Al (ApoAl), #flE&E H B (ApoB), 7+ N 2 [l (Alanine Aminotrans-
ferase, ALT), 75 54: 4 (Aspartate Transaminase, AST), 434 % Bk (Alanine Transpeptidase, GGT), #i it
TR H¥ (Aspartate Aminotransferase, ALP), & AHZL 2 (Total Bilirubin, TBIL) A 15 F (Alb) %5

2.3. ACAT1 & & rs11545566 {5 sl 3E

KA R A B IR R AT, HNF ACATL rs11545566 if 5 £ &1 #r. PCR 31F
B EiE5|1Y: ACGTTGGATGTAGCTTAGCAGGCGACGTTG, Fi5|%): ACGTTGGATGAGAGCCGGG
AAGCGGTCACA. 2 DNA J5, HIEZREVRF AR A R A 7 58 oz stz H R 2 S TR .

24. GitEHE

K SPSS 25.0 A4S 2 il #& B — kL, LIS AR AT T A EL L, RS ES MR E TR,
F¥E + RHEERIR, NHAMS AR S SHBMES, EES AR ETRL, R AECE
— U5, =D E) R, S a]A0 LN Wilcoxon ARG 4081, THEEE R 18R, A
[A] b N R RS, UL P <0.05 R ZEREHS %5 X,
3. R
3.1. FiBZ R EN—ARIGK R K i = iAREL i

KIRFEFANIZ R A 367 1. Hidh NAFLD ZH4L4 226 (58 111 A/Z4 115 N), *HEZA3E 141
Bl 6914 72 N), XA ZRE . (@EMNBA . NAFLD 4 AT R BUR A, o e Bext HE 4 0
NAFLD # 4 2 [8] ff)— IR PR 90 R e szt = Fabrbb i, 45 R I3 1.
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Table 1. Comparison of general clinical data and related indicators between NAFLD and control group

%% 1. NAFLD 5 R IRLAIRR F 1 X HE XI5 FrxTtt

giitfe

febr SAk(n = 367) {8 JET IR (n = 141) NAFLD (n = 226) Val? P{H
HM(5I%) 170/187 69/72 111/115 0.001 0.973
(D) 49 (3760) 41 (30, 53.5) 53 (41.75, 63) -6.859  <0.001
BMI, kg/m? 25.94 (23.47, 28.73) 24.22 (21.80, 27.46) 27.13 (24.32, 29.66) -5.058  <0.001
SBP, mmHg 127 (119, 138) 122 (114, 126) 130 (120.5, 142) -3.981  <0.001
DBP, mmHg 76 (71, 84) 75 (69, 83) 77 (71, 85) -1.735  0.083
ALT, U/L 22.24 (14.26, 35.01) 16.37 (12.65, 24.75) 28.37 (17.56, 41.32) -6.663  <0.001
AST, U/L 21.82 (18.00, 28.46) 18.99 (16.02, 23.08) 24.29 (19.77, 32.91) -6.648  <0.001
GGT, U/L 24.59 (17.00, 44.44) 18.00 (12.64, 27.50) 31.00 (21.51, 56.51) -7.797  <0.001
ALP, U/L 85.15 (70.40, 100.47) 78.15 (62.74, 92.37) 87.01(72.48,104.40)  —3.373  0.001
FPG, mmol/L 5.06 (4.54, 5.78) 4.90 (4.49, 5.28) 5.12 (4.60, 5.86) -2.768  0.006
TG, mmol/L 1.38 (0.93, 2.07) 1.05 (0.79, 1.53) 1.72 (1.14, 2.42) -7.007  <0.001
NEFA, mmol/L 0.38 (0.31, 0.49) 0.34 (0.28, 0.40) 0.43 (0.35, 0.54) -5.734  <0.001
TC, mmol/L 5.08 (4.34,5.77 4.93 (4.27, 5.59) 5.09 (4.46, 5.86) -1513  0.130
HDL, mmol/L 1.22 (1.05, 1.4) 1.29 (1.13, 1.54) 1.16 (1.00, 1.35) -4311  <0.001
LDL, mmol/L 3.10 (2.58, 3.56) 2.98 (2.47, 3.52) 3.13 (2.64, 3.58) -1611  0.107
ApoAl, g/L 1.24 (1.10, 1.41) 1.33 (1.19, 1.55) 1.21 (1.07, 1.38) -3.228  0.001
ApoB, g/L 1.07 (0.86, 1.25) 1.02 (0.76, 1.20) 1.09 (0.89, 1.26) -1.836  0.066
ApoAl: ApoB 1.20 (1.02, 1.50) 1.41 (1.15, 1.80) 1.15 (1.00, 1.40) -4.348  <0.001
Lp(a), mg/dL 15.30 (8.62, 29.46) 25.18 (14.38, 33.77) 13.09 (7.68, 28.05) 2531 0.011
Alb, g/L 42,59 (40.27, 45.58) 4356 (39.99, 46.01) 42.24 (40.33, 45.54) -0.854  0.393
TBil, umol/L 12.50 (10.08, 16.60) 12.20 (10.00, 16.20) 12.70 (10.20, 16.80) -0.723  0.470
I © 45 WERZIEEBIALT). REAREIEBIAST). - B A EEE(GGT). TMIEBEREFALP). =

JEIHE(FPG). HM =8(TG). EEIEMEE(NEFA). BHEEL(TC). &% ENEEEHDL). KEEREA(LDL). #
fREE A AL (ApoAl). #fREH B (ApoB). IEEH a(Lp(a)). HEH(AIL). BIHL R (TBIl); @ K& IESD AR EIE
FERME IR £ FREZESRFOR, AFEIES/H I SEME FH ps0 (p25, p75)%&n; ® LLP <0.05 NERFRITHE
o

3.2. Hardy-Weinberg &% #1018

ACAT1rs11545566 fi7 i AA. AG. GG — RN, didi#F47 Hardy-Weinberg (H-W)igtf& T i
5, 195217 ACATL rs11545566 J: K 2 7 A #4F & H-W 1844 P47 ()2 = 0.8156, P = 0.67), P >0.05 K
ZARE K A A — R R A, N2 E A RARRER .

3.3. BERBRFMNERFHIMRLR

Z a5, ACATL ZE[H rs11545566 A7 a9 FE R AL, Bevid:FE DRIAR AL | 35 2k DRTRR ) A Z Aoy 26 [RI AT =R 1 40
i 25 54E NAFLD ZH AN e X BR 4 2 (] o Be i 22 2 (L& 2).
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Table 2. Distribution and comparison of ACAT1 rs11545566 genotypes and alleles in NAFLD group and control group
%z 2. NAFLD (A 5338840 ACATL rs11545566 {if 21 %k B 43 7 R b 45

NAFLD (n=226)  f@EExtfE(n = 141) OR 95% ClI 7 P18
AA 47 (20.8) 27 (19.1)
R R GG 64 (28.3) 38 (27.0) - - 0.327 0.849
GA 115 (50.9) 76 (53.9)
‘ A 209 (46.2) 130 (46.1)
S FE ] 0.994  0.738~1.340 0.001 0.971
G 243 (53.8) 152 (53.9)
N GG 64 (28.3) 38(27.0)
[SRE it - - 0.081 0.776
AA + GA 162 (71.7) 103 (73.0)
B AA 47 (20.8) 27 (19.1)
S AR Y - - 0.146 0.702
GG + AG 179 (79.2) 114 (80.9)

3.4. MRAIEEM Logistic BV #T-&4H18] ACAT1 rs11545566 {ir & L BY B % 5% KB EL B

N FH G logistic [A1 VA 53 ACATL %K rs11545566 117 15 NAFLD S /& PEI o R4 R, 1E5EK
WL ERL BMIRRIEJS A Guit R (WK 3).

Table 3. Logistic regression analysis of risk factors for NAFLD
%< 3. NAFLD fgfeE &89 Logistic [E1Y3 547

OR 95% ClI p
GG
fe (A 1.410 0.776, 2.561 0.260
AA + GA
AA
EHEFE 0.675 0.343,1.331 0.256
GG + AG

7E: @OR. 95% Cl. P NKIEMER]. 4E#. BMI 5K OR. 95% Cl & P fii; @ P <0.05 INNEREES = L.

35. % G FNEEESRIFEFENIGKFER KSR EIEFRHIELE

TEWAZAE T, FOERBRIIATTEIESS M. b ACATL HE[H rs11545566 A [ JE [F A4 2 [F] 4=
YL SEFERIEAT LR, S5 RS, ACATL FE[K rs11545566 17545 G Sy 3k K44 & L AR5 15 2 04 S A
ff) ALT 7K°F-(P <0.05), 1fifE BMI. FPG. ALT. AST. ALP. GGT. TC. TG. LDL. HDL. TBil Z[f#
HAE G E R (P > 0.05) (W 4).

Table 4. Comparison of general biochemical indexes between G alleles and non-G alleles
4. BH G ENERRKET G FMERB—E IR

fatn AA GA + GG GUiHE tzly? P1E
PERI (B 4) 39/35 141/152 0.496 0.481
(%) 46.50 (34.00, 60.25) 49.00 (38.00, 60.00) -0.978 0.328
BMI, kg/m? 25.95 (23.36, 29.47) 25.92 (23.52, 28.70) -0.192 0.848
SBP, mmHg 128.00 (119.00, 138.00) 127.00 (118.00, 136.00) -0.258 0.796
DBP, mmHg 79.00 (67.00, 85.00) 76.00 (71.00, 83.00) -0.567 0.571
ALT, U/L 28.11 (16.00, 45.33) 21.11 (14.03, 34.00) -2.073 0.038
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AST, U/L 22.72(19.01, 32.71) 21.36 (17.75, 27.99) -1.634 0.102
y-GGT, U/L 23.87 (17.00, 48.92) 24.81 (16.76, 42.97) -0.527 0.598
ALP, U/L 84.12 (72.48, 100.61) 85.70 (69.03, 100.65) -0.215 0.830
FPG, mmol/L 5.03 (4.44, 5.57) 5.06 (4.55, 5.79) -0.587 0.557
TG, mmol/L 1.35 (0.90, 2.01) 1.40 (0.93, 2.15) ~0.569 0.569
NEFA, mmol/L 0.37 (0.31, 0.53) 0.39 (0.31, 0.49) -0.130 0.897
TC, mmol/L 5.12 (4.34,5.87) 5.00 (4.34,5.77) —0.462 0.644
HDL, mmol/L 1.25 (1.03, 1.45) 1.20 (1.06, 1.40) -0.487 0.626
LDL, mmol/L 3.11 (2.57, 3.53) 3.10 (2.58, 3.56) -0.023 0.982
ApoALl, g/L 1.26 (1.07, 1.49) 1.24 (1.11, 1.42) -0.013 0.990
ApoB, g/L 1.07 (0.89, 1.25) 1.07 (0.86, 1.26) -0.016 0.987
ApoAl: ApoB 1.21 (1.06, 1.41) 1.19 (1.01, 1.50) -0.088 0.930
Lp(a), mg/dL 17.53 (7.47, 42.14) 15.00 (8.82, 27.77) -0.874 0.382
Alb, g/L 42.35 (40.71, 44.55) 42.61 (40.00, 45.80) -0.010 0.992
TBIL, umol/L 13.55 (10.13, 18.58) 12.25 (10.00, 16.00) -1.314 0.189
4. Vig

NAFLD F& A 52 B P R 3R AT st A% R 2R ) L [RIfE A . 2006 SE—Tish Py sie K B, ACATL JE:K Gk
6 /0N BRI 4 e % 5 6L ] B ) & R HE 2 3 [15] . SRS MBSt i KB R R A E R E3A
(UBE3A) 5 A il 2 fii AU E1 V3 alpha 1 (PDHAL)FT ACATL Z [AlfE4E 12 RALA- SRR T4, 7Em gtk
FET, AR e] DR 25 S R . AR AR S R, DA SR AR [16] . TEIEH A,
ACATL A2 T4 i Al ELVE 20 e A 32 2 [A) T, 76 B4, ACATL E A 4 o i b ke S B F [17]
ACATL £[KZ 5 NAN g ACH, SEEE. MLk mlRIE . R S ke RERE A O 78 25 A AR 2%
PESIR I R AE A B0 55 22 [18] [19]. Ak, ACATL 2345 3 A0 [ BE RS 4k, AT 389 5470 i a1 FH I 188
3% CD8+ T 44N AR 5E[20]. BRAEMTFCBon, ACATL 4ElE . BhuE. BB mafE. =ik
FUIRIEE 00T B4 60 97 55 T 1 88 % ] R 24 1 BRE () ] REVR I B BE[RI[21]-[26] . Yang W 55 AHR#E T 41
JOEL T P A (R R T R A%, B T — AR S i TR S, BT EEATE Jy— Bl ACATL Il AT LA 5
CD8+ T 4l pu/im v, BA B3PR8k [27]. 2024 4 E =35 K ACATL A s & —F R4
A AN R A K B —— SRR ) F B R A 2 —, XA BT RSN IR T 1 R S [28] .

ACATL HE[K] rs11545566 o7 i ) 2 A1 5 7ed 0o B R A R P B AR FE AR OC[12] . NAFLD 5 5 i 1)
KAV SIRFACHFSC. AW 7EKIRF T ACATL JE[K rs11545566 17 5% 515 NAFLD A0 KUK
FHRAE . Zeharle, ACATL HE[K rs11545566 A i FrUAE A Y | Kot Jik DRIASEAY | I8 A 5 R A 1R AR 465 7 s [T A
(115345 22 S 4E NAFLD AN RERT IR 2 [AITE S ih 2 . BATRI S AE G SR # M, G %
LRI 5T 5 1) ALT K EEAIR, G A5 A7 Jik [R] o 75 78 JHF U 4 6 ) B R 0 98 RE s By R A5 5 AR IR VE
EHABATH— S5

5. &

P EFE SRR NEET, ACATL E[F rs11545566 7555 NAFLD ) 5 @& oA =% . ACATL [
rs11545566 i & G Sy 2 K #E 5 B AR/KF I ALT A%,
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