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WE: BR ol AEE R R 8 1 (cholesterol ester transfer protein, CETP) A1 fifd
JE BB A A BT #571A- (cyclin-dependent kinase inhibitor 1A, CDKNI1A) F:[K %
S SACHAH AR B E AT (metabolic associated fatty liver disease, MAFLD) 1702
(coronary heart disease, CHD) 5 /8ft%. Foik DA 2 EERe20184:6 H 222018411 H i
RRIS3FIE AR (@R REZED |« 209BIMAFLD % (MAFLDZ) . 138ffICHD &
% (CHD4L) . 95(IMAFLD 4 :CHDE % (MAFLD&H-CHD4L) AMFFExT . Al i
TENRRE LM (alanine aminotransferase, ALT) . KA RS ES (aspartate
aminotransferase, AST) . v-B&BLHEEEE (y-glutamyl transpeptidase, GGT) . Bl P47k
W (alkaline phosphatase, ALP) . HiM =Hg (triglyceride, TG) . MJH[EEE (total
cholesterol, TC) . E%Z 5K H (high-density lipoprotein, HDL) . K% EEEH
(low density lipoprotein, LDL) MAHZL 2 (total bilirubin, TBil) %S fEMFE (fasting
blood glucose, FPG) . RHEAE#HE W (polymerase chain reaction, PCR) XJCETP
rs1800775. CETPrs3816117£2CDKN1Ars762623JE TH 14, S FHABI veriti-384 Prismill| 7 &
GEBENF TSR, ER J4IFCETP rs1800775. CETP 1s3816117 ZCDKNI1A
1876262355 K BY 73 A RIS AT A3 70 A0 22 e R4 it 7 3 L (P¥)> 0.05) . CETP rs1800775
CEE Ay 55 [RI 45 7 25 AR 7 5 25 I PR F b 22 57 i’]%éﬁﬁ = (P> 0.05) , CETP
13816117 CEEA7HE KT & GGT/K - E R T AR5 & (Elﬂuéjz 25.15 U/L129.59 U/L;
z=—1782, P=0.021) . CDKNIA rs762623 G&f 5L K4t % HUHDL/K T 238 T-AH48
W (FPA%: 1.07 mmol/LEK1.15 mmol/L; z=4.079, P=0.043) . &5 AWFFRAKIN
CETP 151800775 CETP rs3816117 )2CDKNI1A 1s762623% 5P 5MAFLD J CHD 5 J&{EH
5%, TICETP1s3816117/2CDKNIA rs762623%: R £ 2415 5 i g K-F-4 %
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Analysis of CETP and CDKN1A gene polymorphisms in susceptibility to metabolic
associated fatty liver disease and coronary heart disease

Fu Yuna', Zhao Zhenzhen’, Zhao Shoulin', Xin Yongning', Xue feng' (1. Department of
Infectious Diseases, Qingdao Municipal Hospital, Shandong Qingdao 266000, China;
2. Qingdao Municipal Hospital, Clinical Research Center, Shandong Qingdao 266011, China)
Abstract: Objective To analyze gene polymorphisms of plasma cholesteryl ester transfer protein
(CETP) and cyclin dependent kinase inhibitor 1A (CDKN1A) and the susceptibility to metabolic
associated fatty liver disease (MAFLD) and coronary heart disease (CHD). Methods Total of
153 healthy controls (healthy control group), 138 cases with CHD (CHD group), 209 cases with
MAFLD (MAFLD group) and 95 cases with MAFLD and CHD (MAFLD and CHD group) in
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Qingdao Municipal Hospital from June 2018 to November 2018 were enrolled in this study. Levels
of alanine aminotransferase (ALT), aspartate aminotransferase (AST), y-glutamyl transpeptidase
(GGT), alkaline phosphatase (ALP), triglyceride (TG), total cholesterol (TC), high-density
lipoprotein (HDL), low density lipoprotein (LDL), total bilirubin (TBil) and fasting blood glucose
(FPG) were detected. CETP 151800775, CETP rs3816117, and CDKNI1A rs762623 were amplified
by polymerase chain reaction (PCR) and genotyped directly using ABI veriti-384 Prism sequencing
system. Results The genotype distribution and allele frequency distribution of CETP rs1800775,
CETP 53816117 and CDKN1A rs762623 had no statistical difference among the groups (all P >
0.05). There were no statistical significance in the differences of clinical indicators between carriers
and non-carriers of CETP rs1800775 C alleles (all P > 0.05). GGT level was significantly lower in
CETP rs3816117 C allele carriers than that in non-carriers (median: 25.15 U/L vs. 29.59 U/L; z =
—1.782, P=0.021). HDL level was significantly lower in CDKN1A 15762623 G allele carriers than
that in non-carriers (median: 1.07 mmol/L vs. 1.15 mmol/L; z = 4.079, P = 0.043). Conclusions
No association was found between CETP rs1800775, CETP rs3816117 and CDKNI1A rs762623
polymorphisms and susceptibility to MAFLD and CHD, while CETP rs3816117 and CDKNI1A
1762623 polymorphisms were related to the changes of blood lipid levels.

Keywords: Lipid metabolism; Cholesterol ester transfer protein; Cyclin-dependent kinase
inhibitor 1A; Polymorphism; Metabolic associated fatty liver disease; Coronary heart disease

AR A B AT (metabolic associated fatty
liver disease, MAFLD) IX—ARiBEEFHLIK, 2L
7 THIUE B FL R 22 VR0 T 4% G ARE B TRHS 14 i 7 12 JH
J#% (nonalcoholic fatty liver disease, NAFLD) !, fig
Jifi M % 5 60 9% (coronary heart disease, CHD)
ek NEmEES, HE5EMEENMKEY, &
W7k, 5NAFLDAHEL, MAFLD 5.0 L8 B
(AP 5, HI 5 i AR A5 B A0,
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1$76262347 5 % &P 5MAFLDFICHD 5 J# 4 [ 41 5%

WEFT, AT AT ST AT L R T
X \#EHCETPAICDKNIAZE R £ 261, I i
EMAFLD }; CHD 5 & R .
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1.1 Aread & DL BT S LER FE20184E.6 H £220184F
1A BGERIS3GIME RN (R IRAL) |« 2094
MAFLD/E# (MAFLD4) . 138%|CHD&E# (CHD
M) . 95SHIMAFLD A H-CHDHE ¥ (MAFLD4 :CHD
M) AT R . EESRE IR, THR
%5 % . MAFLDIZ W2k T B 7 14 998 (40 75
W, FHAEE LR3I MaEF 2014, BIQOE /R
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Wr, BPZ/DA— KRB KAFES0% k7 . HEbR A
FCARI P« At O J0 5 BIORE PR IR 5203 o A3 191
SFHRAT MR R R B dE B ) R L O s U
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1.2.1 MEFebr SZARFEFEARIGIR TR (MR, Fi%.

SR AR R JEIIARERT R GRS . SREESZIAE
TIEFRKIN, BT &4 &Y 4R (ethylenediamine
tetraacetic acid, EDTA) WRIMEF . MIEHNRARE
HLAEFL R (alanine aminotransferase, ALT) . K44
A I M (aspartate aminotransferase, AST) .

VR (y-glutamyl transpeptidase, GGT)

DRl (alkaline phosphatase, ALP) . Hli=
fig (triglyceride, TG) . JIH[EEE (total cholesterol,



TC) . Mm% EME A (high-density lipoprotein,
HDL) . K% E M5 A (low density lipoprotein,
LDL) . EJHL & (total bilirubin, TBil) . 2 pE
(fasting blood glucose, FPG) K Ilfu ARbRHAE LI = 17
A (IChem-5404 HENAEAL DML FHERIID AE.
1.2.2 ZEF4IDNARRU S E A 7p A R A HI4IDNA
ai il & (EHRAEVMRIEARAR, b)) 4
AR MR 4DNA, JHE—20 CHRFE. HE
A 5E U B (polymerase chain reaction, PCR)
¥TCETP rs1800775, CETP rs3816117FICDKNIA
rs76262 3 TKM . PCRE|IYFHI M.%1. PCRY
FESAF: 94 CHIMHAZMES min, 94 CAEME20 s,
56 ‘CiB-K30's, 72 ‘CHEfH1 min, FLASPMIEIF. XK

FABI veriti-384 Prismil ¥ R4 H &M ¥, RH
MassARRAY TYPER 4.0% {450t JR tA 50 . K HL

BT ERE A, IR > 95%.

1.3 %oit 343 RHSPSS 26.0i T4 112245047 -
FEIESAETHERR (WRERED Plx+ sE
7N, PIYLTE) BB R I S ST RE A R B, 22 4L 1A B
KHBRER T Z 0N NG IES oA &7 e
(WALT. ASTZ) LIM (pys, prs) Fom, PHALEIEL
BER H WilcoxonFR RIS I6, 22 2H ] B 43K F Kruskal-
Wallis HfE 56 . PR THECZR DR (B0 B 4
HRon, N FPearson K6 o AT SR )L FE IR
Y Jo S o B RIS e 11 22 57 A e o A 2R R B o A iR 15
#F&rHardy-Weinberg -, DL & i e A% e 13 A
BHAMRZFNE, DIP < 0.05HERH ST FE L.
2EER

2.1 ZiXF W — AT B A M S5 47 MAFLDZH i
HAREFEE. ALT. AST. GGT. ALPTG/K )
TR TR A, F#. HDLAKF B KT
REXTHEAH (PH)<< 0.05) . CHDZH#1AE 3.

CHE - 5

ALT. AST. GGT. ALP. TGMNFPG/K V¥ i mT
fEREXTIEZH, TC. HDLAILDL/K 5% T8 FE ot
fEZH (P¥J<< 0.05) . MAFLD& 3FCHDH &3 4 &
f8%r. ALT. AST. GGT. ALP. TG. FPG/KF &%
E T BN, TC. HDL. LDL/K- 354K T
REXTIRZE (PH< 0.05) . 5MAFLD& J:CHDZH &
FAHLL, MAFLDA M #EAE 5%, TC. HDL, LDL
B3 TMAFLD & :CHD4, ALPFIFPG/K 23
X FMAFLD & 3FCHD4 (P¥J<0.05) . W32,
22 KRR SA B FALABARE EEXSHACETP
151800775 (5 =0.000, P=1.000) . CETP rs3816117
(4 =0.081, P=0.960) KCDKNIA rs762623 (; =
0.791, P=0.673) K:KAY534i354F A Hardy-Weinberg
P, B NBHREM: . B4LECETP rs1800775.
CETP 153816117 2 CDKN1A rs762623 [ 3 K| 75 Fi12 o7
FER 2 RG-SR L (P¥>0.05) , WLER3.
23 RREVARE % AWz 6 RBARLi CETP
rs1800775 CE5{ 55 R 4% oy & A AE#E 5 34 %I R 4
WZERY TG HE L (PH> 0.05) , WLE4.
CETP rs3816117 CZEA73E N #7 # GGT/K T B 3%
KFAEHEHE (2= —1.782, P=0.021) , HAi
B ER LG ITERE L (P> 0.05) , WES.
CDKNIA rs762623 G%&{v % [K #5415 # [FTHDL /K - i
FEILT IR E (2=4.079, P=0.043) , HLd
WrZERTLGHER X (P> 0.05) , W36,

% 1 PCR5|¥F%
AR A7) (53)
CETPsI80775 _E#:314): ACGTTGGATGCCCAGAAACAGTCCTCTATG
T34 ACGTTGGATGGAGGCAGCCAATGATCTCAG
CETP1s3816117 _Ei#314: ACGTTGGATGTAGCCCAGAGAGAGGAGTG
T34 ACGTTGGATGAACTTGACCTTGAAGGCGAG
15762623 #3514 ACGTTGGATGCCCAGAAACAGTCCTCTATG
TFi#314: ACGTTGGATGGAGGCAGCCAATGATCTCAG

F2 (EEXTEBLE. MAFLD 4. CHD 4% MAFLD &3 CHD 4BH—i% &8 K 4 4L S 545

A fRARA (1536))  MAFLDA (2096))  CHDAL (138%)) MAFLF;\ ;T)CHDQ GiteMn Pl

F 4 (1)) 72/81 108/101 95/43 64/31 7=2065 <0.001
R IM (posr prs) » %] 53.00 (38.00, 59.00) 46.00 (42.00, 61.00)  67.00 (62.00, 75.25) 62.00 (56.00, 67.00) z=176.15 < 0.001
AEFER (5+s, kgm®) 23.66+3.32 2632+2.78" 2492+3.12° 2528+2.59" z=5644 <0001
ALT[M (py, pis) » UL] 1791 (12,54, 2327) 2362 (1725, 35.15)° 2094 (14.80, 30.03) * 2270 (1564, 32.78) " z=3604 <0.001
AST[M (pys, pys) » UL] 19.56 (1631, 23.65) 2235 (1877, 28.11)* 2256 (17.24, 34.00) * 2209 (1727, 29.87)* z=1852 <<0.001
GGT[M (pss, prs) » UL] 18.19 (13.00, 29.00) 3022 (20.54, 4558) * 2735 (19.00, 44.24) * 2549 (1849, 4298)* z=61.13 < 0.001
ALP[M (pys» pys) » UL] 6748 (5430, 82.82) 7772 (61.36, 95.08) ® 8322 (6624, 108.63) * 8259 (7351, 98.34) * z=4528 < 0.001
TG [M (py» ps) » mmol/L] 112 (090, 1.59) 151 (112, 2.19) * 133 (098, 1.83)° 146 (096, 2.180) *  z=33.664 < 0.001
TC[M (pys» pys) » mmol/L] 520 (440, 5.79) 532 (453, 598)° 448 (3.86, 540)* 428 (379, 558) * z=4538 < 0.001
HDL[M (p,s, pys) » mmol/L] 136 (1.10, 1.63) 120 (1.04, 135) ® 1.00 (0.84, 1.16) * 1.03 (085, 1.18) * z=109.01 < 0.001
LDL[M (pss, pys) » mmol/L] 329 (276, 3.91) 327 (270, 3.69)° 269 (2.09, 336) ° 263 (212, 355)° z=4932 < 0.001
TBil[M (p,s, prs) » umol/L] 1410 (11.30, 18.80) 11.70 (9.95, 15.35) 13.35 (10.18, 17.62) 13.10 (10.10, 1630) z=1435 0.002
FPG[M (py, prs) » mmolL]  4.80 (428, 542) 481 (443, 532)° 522 (456, 6.64)° 551 (477, 642)° z=4434 <0001

Wt SR IRAM L P < 0.05, * 5 MAFLD 4 Jf CHD 4HAfLL P < 0.05,
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%3 {BEYEE4. MAFLD 4. CHD 4% MAFLD &3 CHD £ CETP rs1800775, CETPrs3816117 & CDKN1A rs762623
ERM R ERR SR IFAERRRIH [(F] (%) ]

fE BT84 (1534])  MAFLDZE (2094 ) CHD#L (138#))  MAFLD&-FCHD#L (954 ) P! PiE
CETP 151800775
KRR
AA 50 (32.7) 72 (34.4) 51 (37.0) 35 (36.8)
AC 75 (49.0) 97 (46.4) 61 (44.2) 38 (40.0) 2.442 0.875
cC 28 (18.3) 40 (19.1) 26 (18.8) 22 (23.2)
X% |
A 175 (57.2) 241 (57.7) 163 (59.1) 108 (56.8) 0.298 0.960
C 131 (42.8) 177 (42.3) 113 (40.9) 82 (432)
CETP 13816117
AAEA
cc 48 (31.4) 72 (34.4) 51 (37.0) 37 (38.9)
TC 77 (50.3) 97 (46.4) 62 (44.9) 43 (453) 2.137 0.907
TT 28 (18.3) 40 (19.1) 25 (18.1) 15 (15.8)
F1 AR
C 173 (56.5) 241 (57.7) 164 (59.4) 117 (61.6)
1.442 0.696
T 131 (42.8) 177 (42.3) 113 (40.9) 82 (432)
CDKNIA 15762623
AREA
GG 38 (67.8) 32 (74.4) 130 (81.8) 67 (83.7)
AA 3(54) 1(23) 2(13) 2(25) 5.522 0.479
GA 15 (26.8) 10 (23.3) 27 (16.9) 11 (13.8)
F1 KR
G 91 (81.2) 74 (86.0) 287 (90.3) 145 (90.6)
3.192 0.363
A 21 (18.8) 12 (14.0) 31 (9.7) 15 (9.4)
#F 4 CETP 131800775 C HFHEE & ST & MIRKRIFERE ML 28R
E CC+CA (387#)) AA (2084) St 1h PlA
REFRE (x5, kg/m®) 25.10+3.16 2522 +3.13 t=0.409 0.683
ALT [M (py5, pss) » U/L) 20.97 (14.93, 32.07) 21.30 (15.20, 29.52) z=-0.054 0.957
AST [M (pys» pss) » U/L] 21.05 (17.10, 27.04) 22.01 (18.23, 28.27) z=-1.540 0.124
GGT [M (p,s, pss) » U/L] 26.89 (17.30, 41.06) 24.60 (17.02, 38.36) z=-0914 0.360
ALP [M (py, pys) » U/L] 77.37 (61.78, 94.94) 78.61 (61.24, 97.36) z=-0.290 0.772
TG [M (pys» pss) » mmol/L] 1.39 (0.98, 1.95) 131 (0.97, 1.92) z=-0.828 0.408
TC [M (pys» pss) » mmol/L] 4.94 (4.08, 5.76) 5.08 (4.18, 5.86) z=-0.742 0.458
HDL [M (p,5, p,s) » mmol/L] 1.12 (0.94, 1.32) 1.17 (1.00, 1.37) z=-1.695 0.090
LDL [M (p,s, pss) » mmol/L] 3.05 (242, 3.65) 3.16 (2.50, 3.66) z=-0.870 0.384
TBil [M (psys, pys) » pmol/L] 12.90 (10.30, 17.10) 13.50 (10.28, 16.60) z=-0218 0.827
FPG [M (p,s, pss) » mmol/L] 4.96 (4.08, 5.76) 4.96 (4.50, 5.57) z=-0.001 1.000
<5 CETPrs3816117 C FEREET & SIEETHEMIRKIFERNEYLEIEFR
ELEos CC+TC (487#)) AA (10841]) P i PiE
REIEK (x+s, kg/m®) 25.11£3.16 25.29+3.10 t=0.523 0.601
ALT [M (p,5, pss) » U/L] 20.90 (14.75, 29.92) 21.00 (15.71, 33.18) z=-0.282 0.662
AST [M (pys, pys) » U/L] 21.29 (18.00, 27.34) 21.97 (17.15, 28.45) z=-0.018 0.951
GGT [M (p,s5» pss) » U/L] 25.15 (17.13, 39.17) 29.59 (17.78, 46.72) z=-1.782 0.021
ALP[M (pys» pss) » U/L] 77.39 (62.19, 95.19) 79.36 (60.22, 98.03) z=-0219 0.652
TG [M (p,s» pss) » mmol/L] 1.38 (0.97, 1.94) 1.37 (1.06, 1.87) z=-0.171 0.812
TC [M (pys, pys) » mmol/L] 497 (4.11, 5.80) 5.03 (4.14, 5.82) z=-0511 0.567
HDL [M (p,s, pss) » mmol/L] 1.13 €0.97, 1.35) 1.19 (0.91, 1.35) z=-0.185 0.870
LDL [M (ps5, pys) » mmol/L] 3.11 (2.46, 3.66) 3.07 (245, 3.65) z=-0.014 0.833
TBil [M (pss, pys) » umol/L] 13.20 (10.10, 16.80) 13.20 (10.70, 18.13) z=-1.181 0314
FPG [M (p,s, p,s) » mmol/L] 4.93 (4.11, 5.80) 499 (443, 6.02) z=-0.838 0.364




#F* 6 CDKNIA 15762623 G HFUEFE T E SIEEHE MIRRFFER £ L 28R
47 GG +GA (32941 AA (8% sitEh Pl
REIE (x+s, kg/m®) 25.02+3.45 24.16 +2.64 t=0.670 0.413
ALT [M (pys» pss) » U/L] 22.69 (15.53, 33.68) 16.01 (13.77, 28.54) z=1.142 0.285
AST [M (pyss pys) » U/L] 22.56 (17.69, 32.91) 20.87 (17.27, 27.12) z=0.303 0.582
GGT [M (pys» prs) » U/L] 26.34 (17.43, 43.51) 17.80 (9.60, 35.03) z=2.072 0.150
ALP [M (pys, pys) » U/L] 77.74 (61.30, 97.91) 66.61 (59.58, 69.24) z=1228 0.268
TG [M (pys» pss) » mmol/L] 136 (0.95, 1.89) 0.80 (0.61, 3.26) z=0.444 0.505
TC (x+s, mmol/L) 474+120 5.46+1.78 t=1.409 0.235
HDL [M (p,s, p;s) » mmol/L] 1.07 (0.93, 1.24) 1.15 (1.13, 1.61) 2=4.079 0.043
LDL [M (p,s, pys) » mmol/L] 2.79 (2.16, 3.41) 273 (232, 4.30) 2=0.595 0.441
TBil [M (psss pss) » pmol/L] 12.70 (9.93, 16.59) 13.60 (9.60, 14.40) z=0.364 0.546
FPG [M (p,s, p;s) » mmol/L] 5.13 (4.50, 6.15) 477 (4.38, 5.82) z=-0.588 0.557
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AW 4341 T CETP rs180775. CETP rs3816117
JCDKNI1A rs762623FE [KI7F {g i A#f. MAFLD &
% . CHDHE# EMAFLDA F:-CHD i 3% v i 3 1 7Y
I3 S AN [R) S A DR 4 5 3 5 R4 A 2 I R Bk )
S lAle BRI Ik PR 2R 43 A 5 9503 By S TR DR B
B R BHCETPrs3816117 J2CDKNI1A 157626234~
[i) S5 o7 225 [R1 485 7 25 I B AH S TR AR A7 22 57

MAFLD 112 Wi bs 4 5 g 7 28 14 1412 I s
AETE], AR AR S R R AR S B B S ke 2 A, T
NAFLDiS W4 k2 a7 5 MAFLDRJIZ Y. 4
TR R BT 7R 8 7 NAFLD B A 35 2 K 6 A48
S HA, 2AFSFA RN A F 5 NAFLD
JEI) 5 P VIA 5%, BFEPNPLA3. TM6SF2,
GCKR. MBOAT7HMIHSD17B13%**, jx tb B x|
KEZWIESL 5 R RAPL. BN RfASH
02T X et R CHD I fa [ R 25 . R R
MAFLDHCHDW gg B L[t 5 H RN w2 5
HRFHLE] . SR1, NAFLDH [ — ey 55 5 iy
S b A AU 25 LA XURS PR 0%, WONAFLD X,
&2 o7 FL P PNPLA3 1148MPFITM6SF22 55 . I 4
P R S A AH O o DRI, XIS 328 DTSt JEE Iy 55
EAR AR E 4, A —DRZ,

AR A KILCETP 15180775, CETP rs3816117
JCDKNI1A rs7626233& [X %4 5 #i fEMAFLD i 4
CHD 8 35 S A FE NFE A o A A7 (£ % 5+« SR CETP
1s3816117 J2CDKNI1A 18762623 % 75 1t S 1EAS [F F4 B
FHMMAEKFEE SR EHF5RKICETP rs180077541
TCETPERMA BT X, XFPAL 70l G i i oioAs
G55 Sp1/Sp3 KL CETPIE K (I Th g, im0
H|CETP A &) ¥ %, HCETP rs18007755 &tk
LR H A R 7T (Women’s Genome Health Study,
WGHS) 13 HDL/K - &3 415", Wang 25
FERI, EFEN IR CETP rs180077 CCHE P 7Y i

FHHDLAK PR TAASER Y [ (1.28 +0.41) mmol/L)
Et (1.49 +0.72) mmol/L]. {7 gl A\ sk
BT RIRE Y. TAE A ST, CETP rs3816117
T35 PR A () jE o R 2H LDL /K S 2 3% 2 T TC + CC
FERAEE, TTHKEAUCHDEHE KMGGT K E
BB FEETTC + CCRERAL. LB RIRR
CETPrs381611 78 KB 5 f fR/KFA 3¢, X 5LbLAT
Wi Es R —.

CDKNI1A 15762623 G257 3 K 4517 # HDLK
FEERT AT & AR KBENAFLD
B FH P CDKNIAR K R IA /K i, TTCDKNIA
176262307 T-p2 1/ J8 2+ X 3, X FhA% S5 vl dd ik
BB B FIE MR B i p2 1 (R kP2, (E87F =1
#&, CDKNIA rs762623 AZE {7 5 K B GZE A FE [4]
CHIE B ATV BRE2 fE 3 145 & A+ (E2 promoter
binding factor, E2F) Z5&47 miFFibp215Rik.
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