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[(# ZE] HM: Stk OolUEEE (AMD) 835 & AR AR/ B Y EE 9% (PCSK9)
FE A 15562556 2 APk 5 5K sh Wkope A8 B 0 DGR . ks IR 2021 4F 1 A —20224F 12 H i i2
AMI #2005 (AMIZ), 5 [R 9] 200 51 fd B R & 1 g % B2 . AR 4 Gensini P43 bR i AMI2H
B IR AR MR G (Gensini FR2F<<404y, n=78) I E G4 (Gensini 15> >404),
n=122) . 4 A S ECR N 2 4L 58X G 003 g BT A R KT, BEER S LS (ELISA) &
R 2 20 AF 58 6 T8 o PCSKO 7K, 28 404306 06 BE VL G I 2 41 BIF 53 X G2 PCSKO Ji D] o A% 1 1R 5 K]
L2 (SNP), Spearman M &M 20 T PCSKO 3 [H rs562556 22 25 M 15 555 /™ o P B A1 R 35 10 375 +P I R
R FEARAK TR oM, SR SXTERA LR, AMIAWAREH [ 402 BT (P<<0.01), SXFHA
FAE, AMIZH B s R 25 BE AR 2 IR A B2 (LDL-c) APCSKOK MBI (P<<0.05); S5#fa
A E, hEfEd AMIEF L o LDL-c Ml PCSK9 K F 28] B 7H e (P<<0.05) . X B 2H F1 AMI ZH B
FE%F % PCSKO9 % [A rs1800487 F [H 74 43 #ii #F 4 Hardy-Weinberg (H-W) it f& ¥y (5°=0.677, P=
0.713; %°=0.970, P=0.831), SXJMRZ L, AMIZLHE MG PCSKO L rs562556 KL AA 5
SO E A A3 AR B B TE i (P<<0.05) . RRfadlfnh & a4l AMI & PCSK9 3 [ rs562556 S A 7Y
IR H-W L (5°=0.045, P=0.978; ¥*=1.290, P=0.525), S&EHILE, HEfEH AMI
L H PCSKO 2 [H rs562556 JE R Y AA 52547 36K A 0 A SR B 8 7 (P<<0.05), PCSK9 3
rs562556 FE A AA 5 AMIJEFEE (r=0.193, P=0.006) F1LDL-c/KF (r=0.301, P<<0.01) &
EMERR, AN A 5 LDL-c/KFE (r=0.168, P=0.017) RIFMHEXLER . Fi: PCSKI K
rs562556 & K A AA 5 AMI R & el IR 2 Pk opke 4= F2 B2 R IEA G OC &R, HEZ /M fgia it i LDL-c /K F
127 AMISE NG & e .
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ABSTRACT Objective: To analyze the association between the rs562556 polymorphism of the proprotein
convertase subtilisin/kexin type 9(PCSK9) gene and the degree of coronary artery stenosis in the patients
with acute myocardial infarction (AMI). Methods: A total of 200 patients diagnosed with AMI from
January 2021 to December 2022 were selected as AMI group, and 200 healthy individuals during the same
period were selected as control group. According to the Gensini scoring standard, the patients in AMI
group were divided into low risk group (Gensini score<<40, n=78) and medium-high risk group ( Gensini
score>40, n=122). The levels of lipid metabolism indicators in serum of the patients in two groups were
detected by fully automatic biochemical analyzer; enzyme linked immunosorbent assay (ELISA) method
was used to detect the PCSK9 levels in serum of the patients in two groups; ultraviolet spectrophotometry
was used to detect the single nucleotide polymorphism (SNP) of PCSK9 gene of the patients in two
groups; Spearman correlation analysis was used to detect the correlation between the rs562556
polymorphism of the PCSK9 gene and the degree of the disease and the levels of lipid metabolism indicators
in serum of the patients. Results: Compared with control group, the percentage of smokers of the patients
in AMI group was significantly increased (P<Z0. 01). Compared with control group, the levels of low-density
lipoprotein cholesterol (LLDL-c) and PCSK9 in serum of the patients in AMI group were significantly
increased (P<C0.05). Compared with low risk group, the levels of LDL-c and PCSK9 in serum of the
patients in medium-high risk group were significantly increased (P<C0.05). The distribution of PCSK9
gene rs1800487 genotype in both control and AMI groups conformed to the Hardy-Weinberg (H-W )
equilibrium (»*=0.677, P=0.713; »*=0.970, P=0.831)
distribution frequencies of PCSK9 gene rs562556 genotype AA and allele A of the patients in AMI group
were significantly increased (P<C0.05). In the AMI patients, the distribution of PCSK9 gene rs562556
genotype in both low risk and medium-high risk groups conformed to the H-W equilibrium ( y*=0. 045,

Compared with control group, the

P=0.978; »*=1.290, P=0.525). Compared with low risk group, the distribution frequencies of
genotype AA and allele A of PCSK9 gene rs562556 of the patients in medium-high risk group were
significantly increased (P<C0.05). The PCSK9 gene rs562556 genotype AA was positively correlated with
the degree of AMI(r=0. 193, P=0.006) and LDL-c level (#=0. 301, P<C0.01). Allele A was positively
correlated with the LDL-c level (»=0.168, P=0.017). Conclusion: The PCSK9 gene rs562556
genotype AA is positively correlated with the degree of coronary artery stenosis of the AMI patients, and its
polymorphism may promote the development of AMI by upregulating the LDL-c level.

KEYWORDS Acute myocardial infarction; Gene polymorphism; Lipid metabolism; Proprotein convertase

subtilisin/kexin type 9; Low-density lipoprotein cholesterol
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AMIAG B YICHE o 2 % AL B RG FOAT 8 3 /[ D)
EHIOM
type 9, PCSK9) J& i PCSK 3 [K 4 i i 22 24 R &K
FUEG, FZm IR =4, FERBIE . O WERBE AR 55 2%
B A k. PCSKO AT LLJH 4 16 2 B2 ik & (R
[ f  (low-density lipoprotein cholesterol, LDL-c)
K-, HPCSK9 IR Z &M S0l F 0k kLA
MG, (HPCSK9 S Z 855 AMI i & iR
By ik pe 7 R R A OG0 R MU AR DGR IE . A B AR
1 PCSKO 3 [H rs562556 £ &1 5 AMI 8 3 5 4R 3l
Fkope A= BE (1 OC Z& . ORI ATRE R AL, b
R AMI4RfE S %

1 #AREFE

1.1 ArEst$ HE20214E 1 H—20224E 12 A
T 57 M R B A4 B AR B IR R e O N R B g A B o
FERABE, FEIEAT0 i AN W R, ik
AMI % 20041 (AMIZH) . AMIZ % B4
W4 56.0 (23.0~85.0) %, HoBPE1344], %«
P 66 1 o 145 [ B 200 f51] {gt S5 A 4G 25 A Sk %o HEL4L
SERJAERY M 56.5 (23.0~89.0) %, Hr 1304,
L7060, AMIEEN G CAMIZW AR 768 7 )
BWibRAE s O MR R & T N R S kA B
FF&E 20 min DL b, 520 B MR R AE IR s @
HLIEIOAR 20 R SR S B, B 2R I T il i e
1L TR LR BTURE BB O B P AR 5 )0 L 1
KA B RAI B (aspartate aminotransferase,
AST) . WL ¥ M (creatine kinase, CK). ZLERME
2 (lactate dehydrogenase, LDH) . HLE2 {4 i [7]
Tl (creatine kinase isoenzymes, CK-MB) X o«-¥
T M M S 8 (o-hydroxybutyrate dehydrogenase,
HBDH) /K¥E#FH . FRAE Gensini W 4rifE 7,
o AMI 3 3 B B AR B2 73 % fE 41 (Gensini
BUor<<404y, n=78) P @ a4l (Gensini B4 >
404y, n=122), HLAZ 24IBFIE R — e R

1.2 BIANFFAEFHRFEAE AWM. OB
Sy U LA B 9 AAE 6 0 95 W 4P 13 1 JR ;. Q4R
<80 % ; @ L AMIfE IR & A B A [a] <12 h;
@ABERT LA H N KRR ZY; ©0 i B K&
LA R B R 2 8 . HEBR AR . O <<18 % ;
@ % B2 RSBk ATRIT s O g% RE PR
s O R ONERBREORALE; OEBEE
i ged #

1.3 ARE &L EH

(proprotein converase subtilisin/keexin

BN S SIS

(http: //grch37. ensembl. org/) M uf #x ] A 2%
PCSKO9 3 [H rs562556 SNP v 5 15 Bl o 25 v ik [H 7Y
NOG/A, fx oD A R B % (minor allele
frequency, MAF) K 0.13, F47 F PCSKO It [X %
X, FE oy AL A] 4y S P AR R GG, AR A R AR
GA M4l 5 578/ AA

1.4 42 A3 2N an2E8T TR 0EFEA
RMIARAF  ABLSE S 2 K= 2 16w Ikl i
3~4mL L AREE, RH A A 3hA b 0K
2 2T 9T %t & M H [# % (total cholesterol, TC). H
=M (triglyceride, TG) . ¥ % B i & 1 A [ B
(high density lipoprotein cholesterol, HDL-c) #0
LDL-c /K, B2 mmol-L ',

1.5 B ¥ % % K W X % (enzyme linked
immunosorbent assay, ELISA) i # @ 2 40 #F 50 *F
% e & F PCSKO AR+ WA WX R ARG 56
2 KGR 5 mL 25 7 # ki 2 B A ik R N P B A
3000 remin~' 8.0 10 min, F EHBRME . R
ELISA B K6 I i 7% o PCSKO /K-, 4% B 7 & i
W HAE (BUNIRBHAE AR BB ARAR) . 4
Tl FEA R e 2R S5, A FR I RE AR B 2 100 pL, in
AS0 pL Rl stk TAERE =R PBEE 20, MA
100 plL 8 FEE IR TAEW, ZRME 45 min J5,
VRV, W, AR AR I )% K 450 nm &b O%
EO(A) fH o ARE bR A il 223 F 53 10 v o PCSK9 7k
Fo(Hfr: mgeLT),

1.6 Bs5takbEERM 288 %% PCSKI £
B SNP U A5 A 5 ABE G % 2 RiE /=R 5 mL
25 I Tk i 2 MR PR BN P EE S, 3 000 remin '
0 10 min, F B, Bum 3 9F 17 PCSK 3 [ SNP
K . 2% Sigma-Aldrich 4= Ifit 3£ K 20 DNA $2 Ui
&R ICDNA, 240436 % B VL M 8 DNA 46 i,
FI ] PCR 3 47 PCSK9 3 K " 1, PCSK9 3
rs562556 FiEnI#¥: 5-ATCACGCTCCCCTTTG-
GAAGTGCTC-3', Fli#gI#: 5-GCCGATGAG-
CTCACAGGCACATGTC-3', ¥ H4 2 B 4% 1 .
94 °C, 3min, 94°C, 20s, 56°C. 30s, 72°C.
30's, THPR 40K & JH BN WE BE e i Uk 46 I PCR
PR, WA R REA (O MERR L, BRI R AR R
ATAY TR (L) Beba RA R T4 T .
1.7 % %454 KA SPSS 23. 040 4 F k47
it 00 M. R ] Shapiro-Wilk £ 5 i1 5 4 2 5
FHEIERDM., 2HMRXN R MW T TC, TG,
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HDL-c fll LDL-c 7K & PCSK9 K V454 IEA 5017
P ats o, 410 R A Student-r K 50 . 2 41
B 9% X 42 AF % K i 1 75 % (body mass index,
BMD AFFEIESSM, UM (P25, P75) Fow, 4l
) L3 R FHAE S 5O AR 35 . R SHE sis #£ 26 531t
44 (http://analysis.bio-x.cn/) #£4T Hardy-W einberg
(H-W) “FHH%, LLP>0.05 3 KM A H-W
A, RWZOT R B B ACERYE . SR Spearman
DG 43 B PCSKO 3k A rs562556 2 25 # 5 95 9 ™

G eI D DR AW T =R v e S U L6 S O T = T i

B R AR (%) Foan, B ELECRH K% .

PIP<<0.05 RERHHRITHE XL,

2 & B

2.1 2R E—KFTH SXEBEHELKR,

AMI 4B &M . AR . BMIAKE B35 A5 0 R
SH TG EE L (P>0.05), WHEHEE R

B FAE (P<<0.01), WE#E1,

K1 2HBRMNR BN

Tab.1 General data of subjects in two groups

(n=200)

Gender BMI(kg-m~?) Percentage of Percentage of
Group Age(year) . o
Male Female [M(P25,P75) ] smoking(/ %) drinking(5/ %)
Control 130 70 56.5(34.0, 70.0) 23.7(19.9, 30.6) 57(28.5) 60(30.0)
AMI 134 66 56.0(38.0, 71.0) 23.9(19.1, 30.0) 102(51.0) 74(37.0)
ZIx 0.178 0.726 1.086 21.138 2.200
P 0.637 0.468 0.278 <<0.01 0.138

2.2 2R % o iF P PCSKO A= fig A it 35 47
KE SR, AMI4E & M LDL-c
FMPCSKIKFHWI R FHE (P<<0.05), TC. TGAH
HDL-c/KFES¥H TG 2#E L (P>0.05). AMI

BET, SREALE, hEfEd AMLEE i
H LDL-c il PCSK9 /K 4 8] W 7F & (P<<0.05),
TC. TGHMHDL-c/KFZEFHTLEITFEL (P>
0.05). MWLF2H 3,

R2 2ABFEXRMIEF PCSKI AR RABEIAKF

Tab.2 Levels of PCSK9 and lipid metabolism indexes in serum of subjects in two groups

[n=200, x=s]

Group TCley/(mmol- L™ Y] TGlep/(mmol-L.- )] HDL-c[e,/(mmol- L") LDL-c[¢,/(mmol-L" "] PCSK9[p,/(pg-1L~H]
Control 4.38+0.62 1.62+0.49 1.20+0.23 2.1940.90 0.2940.07
AMI 4424041 1.68+0.60 1.16+0.22 2.8140.46 0.31+0.03
t 0.869 1.104 1.458 8.722 2.922
P 0.385 0.270 0.146 <20.01 0.004
#3241 AMIEH L T PCSKI K- Mg AR 4545 K 7
Tab.3 Levels of PCSK9 and lipid metabolism indexes in serum of AMI patients in two groups (xs)

Group n  TCle/(mmol-L™ )] TGley/(mmol-L "] HDL-c[¢p/(mmol-L" )]  LDL-c[¢,/(mmol-L™")]  PCSK9p,/(pg-L "]
Low risk 78 4.4040.40 1.67+0.57 1.1940.26 2.714+0.49 0.3040.02
Medium-

high risk 122 4.45+0.43 1.69+0.62 1.15+0.19 2.8840.43 0.32+0.04
t 0.848 0.263 1.192 2.532 2.239
P 0.397 0.793 0.235 0.012 0.026

2.3 2MATR A% PCSKI A B rs562556 £ B # &5
FAEXE A HFIE XA M AMI 48 55 X %
PCSK9 % [ rs562556 3 [F # 7  £F A H-W ift 15 °F
i (x*=0.677, P=0.713; »*=0.970, P=0.831).

X R4 b, AMI 48 3 03 o PCSK9 % A
rs562556 FE K Y A A 55 55 (v 36 R A 43 A A % B g T
o (P<<0.05). AMIEFE 1, B4 s
AMI 8 # 1iL3 H PCSK9 3 K rs562556 %k X 7 43 4
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54 H-W it 5 7 (°=0.045, P=0.978; x'=
1.290, P=0.525), SRAEHLE, i AMI
BT T PCSKO HE A rs562556 JE PRI AA 5454
FER A AR BT (P<<0.05). &4 M5,

F£4 2HPRXR PCSKI ZH rs562556 H B B A1 5 {1 2
P o0 A 4P AE
Tab. 4 Distribution characteristics of PCSK9 gene rs562556
genotypes and alleles of subjects in two groups

[n=200, n(5/%)]

Genotype Allele
Group
AA AG GG A G
Control ~ 170(85.0) 27(13.5) 3(1.5)  367(91.7)  33(8.3)
AMI 186(93.0) 12(6.0) 2(1.0)  384(96.0)  16(4.0)
X 6.688 6.283
P 0.035 0.012

5 24 AMIERF PCSK9 ZH rs562556 % [ £ 15 S fi #
PHl o)A AR AiE

Tab. 5 Distribution characteristics of PCSK9 gene rs562556
genotypes and alleles of AMI patients in two groups

[n(n/%) ]
Genotype Allele
Group n
AA AG GG A G
Low risk 78 64(82.1) 13(16.6) 1(1.3) 141(90.4) 15(9.6)
Medium-
o 122 115(94.3)  6(4.9) 1(0.8) 236(96.7) 8(3.3)
high risk
P 7.808 7.051

0.020 0.008

2.4 PCSK9 % B rs562556 3 A H 5 AMI &% &
KB KR FAREAMLDLc K F 8 48 £ B

Spearman A G r T4 R B . AMIE &,
PCSK9 % A rs562556 %& H I AA 5 AMI & # i Ik
Bk p 2= FE B (,=0.193, P=0.006) #ILDL-c
K (r=0.301, P<<0.01) 2 IEHM KKK, %7
A5 LDL-c KF (r=0.168, P=0.017) &
EMRKFR, W6,
3 3

AMI (155 PR ALH6 i 48 B 7 o0 LR I . 5 4
5 R 2l ok ok A B Ak 5 S A0 WL 005, PR e R 95
il Ik ok A B Ak 2 G EEEE L i AR R R A SR B
ik s B R Ak A 1 R L R BE B ) T R R Ak R
BME M L TC A LDL-c /K 54 Fh s 5 v 4

F6 PCSK9FEER rs562556 £ 7545 AMI R R 3 fx sk
AE TR A LDL-c 7K - (M 36 1

Tab. 6 Associations between rs562556 polymorphism of
PCSK9 gene and degrees of coronary artery stenosis and
LDL-c level of AMI patients

AMI degree LDL-c
Index

r P r P
Genotype AA 0.193 0.006 0.301 <20.01
Allele A 0.023 0.750 0.168 0.017

ShIkoB AR I & A OCHE . AN, @ TGKEFI
I HDL-c 7K -t 200 1M 5 5 19 AR s . AMI
) 2Pk 19 5 I B 456 IR [ 2 4G i i LD L-c 32 {&
WERE N, SELDL-c KFREAMR Y, ER s
23l T 80 i) AMI & & A B J i fig /K F- 19 sh A48 4k
iR BN AMIEA I H BRI 8 H a Fl HDL-c 4b
(4 FF A5 B A i 46 bR K P BRI, RS &
B R AMI B F MG K. BANHEY K
B AMI, AFEE R B0 AR E ALC 008 B84 1L
B LDL-c K F H B T I o 25 5 . AR 45 SR o -
S A R, AMIERE &% 24 h N 1L 7% HF AR
LDL-c/K M B E, TC. TGHMHDL-c /K25
BRI EE L 5 LR RA—8, JREAT
B 98 0 BB R[], HL AR 43 J2: AR X 5/
FIRER, SRS R IR 2, BRI 5T R
B AMIEG & IR . B, B8 AR 46 br oK
SR O LA Y B R R, G TE

WFoE Y oR s FENR AT AR e iR B kg e R
TR E KOS F R, I R E R
R I IK LA 4 ) ek B ks R 2 T 1R
B AMI & # W FENRIRIT AR A, & KF LDL-c
SR O I A B Y S fE B IR, LD L-c 7K BRI
O I3 KU 20 SR RIS ™ o I PR A VT 28 25 4 Sy
TRIT IR IRE 4 L5, R 2B DL T BB 8 A 2L
R AIK LDL-c KSF 10 SR, KA 0l FH AT fiE 2 3 3K
JHF 21 68 S FRE SONUIS i 45 o T4k, PCSKO #
IR Ry 2 — N AR I S I Y e A IR T RN
Rl 7 5B 3 12 22 o SR R A T 22 R YT I L R
PCSKO 1 il 51 475 7] B A 1l 7% '+ LDL-c /K ™,
PCSKO # il 57 A A fig % 38 2o B A1k LDL-c 7K - il Bs
O L5 2 7 R 5 28 PR A0 ot A% A5 rh At Tl &
PEWRIT R 2 ik PCSKO X 3l ik s k18 4k ik ot
R AR . Sl KR AR BE AL FNAS )0 il 8 4 = A
RIS, [, JF & &FXF w5 G0 I8 0K e R
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PCSKO 8 &SR YT #1775 0 IR R 2 38 in o

TN Z BRI — DY REHA S, [F B A7
2 Fh o, 2 b AN 1 252 1) A S 5 DR AU i A 6 L, T B
2 S B AR O KRS B A R, R
o AR, SIRER AL, B Y B
N O IS 0 TE AN [ BE IR b 2R 1 XU 22 501 4%
Ko TERAGHE A APOE N LB S EAT, &
LDL-¢/HDL-c e {H 5 7 .0 5 9 & A= %5 U0 A oG .
PCSKO 1 2 18 15 Hig ot A0 19 v 2 vR 7 i i, L0
PR 22 25 P 500 10045 55 9 A0 AMIT A AR 56 M J2 Al &
SMWFFE N A . 5T Y R PCSK9ZH ) E670G
235 5 0 B KU T A e, LR e R
FEAR . PCSKO 3 K %848 5 LDL-c K 9 22 4k A
5%, LDL-c J& 6 Ik 2h Bk g2 05 19 fa | B R 20 BR
E670G £ 5 PE4h, PCSK9 % B rs562556 45 F 411, 2
— MR R A, Who Y KB 1s562556 kA
GAEMBEN S HEAERE B EEm W ERFRA X,
PCSKO M 4l 38 7T FH F 40 90 i 48 9 98 T B o A AF
FEEER B R . PCSKO KA rs562556 A AA 3 [H Al 5
AMI & 3# wR Bh ko pe 25 5 B E M G 6 &R, H X
B R 5 LDL-c K P 4 5 0F A 6 6 R kA,
rs562556 [ 55 37 FE A A {5 LDL-c /K £ IEAH G K
#, 5 AMI I 5k 2 bk ope 745 A8 B oA ek, X
AT BB T AR O B G R AR R A AW S B AR i
A KT T3 . AT & I PCSKI HE I SNP i i1
rs562556 14 45 (7 H PR A B 8 i 1) f8 3 R A v e
AMIRYFTREMEE =, X AIfES LDL-c/K T .

Zi L T ik, PCSK9 J [H rs562556 2 & P 5
AMI % LDL-c K P25 fb A &, H#% rs562556 4§
AL 5 A ) AMI AR 35 & A v s e e R 2l ik ke 78 ]
REPEE L ASBIF S8 45 2 A) S I DR R 101 T 96 7 AMI
FIREEAR o 5 6 R Bl WO 728 kA e i 5 5%

P RAE
A AR P WA AR 7 ol 58
EE Tk

XU bel el 2 518 SCHE L B S EOE RNE SCIRE A i
M7 #5258, IWE2 538 S0 B kL, 565
B RXVAE 2 5 B B R S22 o

(&% 30k ]
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