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PCSK9 E & rs662145 i &= & &% 5 3 1K 30 Bk o8 B8 1L 1%
10 A% BB B 5 &

ERAVEBE N —F (M 350001)  FBIRIK BE O Ew=x

[ ZEY BH %) PCSK9 #H rs662145 07 55 2 25k 5 5w Ik 2h Bk ol #E 88 L # 0 IEJK  (coronary atherosclerotic heart
disease, CHD) 3CFK, HMEMITFE PCSK HEH rs662145 i SR FEHE A PR BOR M2 5. Ak HBEUT CAG K&
WAL R 261 B, R CAG 45543 CHD 4 AU IRAL, W4 /3 10 S AR e kL JF B ez JE AR A<, U & TG, TC.
LDL-C “5 M A8 F8 b5 . 2R FH 3 & Bisk 2 o -BR 0 B K 284 (PCR-RFLP) H AR KM PCSK9 % H rs662145 i s £ 4
IAESE R BE T Y 57 Bl H E ARG M AG FE 45 . £ R CHD 41 rs662145 i i C 45 {v 3 BRI % R 20.59% , ﬁ?xﬂﬁéﬂﬁ’ﬂ
10.53% (X*=6.011, P=0.019); CC., CT, TT KB RIEM A M 431 22 F WA FHITHE XL (X =09.418, P=0.007);

& CEA7 N CHD 8 % TC & LDL-C K FHFH (CC>CT>TT, P<C0.05), {H HDL-C %k (CC<CT<<TT, P<
0.05), CHD A& #F 1% TC., HDL-C, LDL-C. ApoA /K7 CC. CT, TTHHENMIT AR ELFALEIIFHE X (P<
0. 05), St B A i fig 7K P 7E 45 L R AL 4[] 19 22 5 B ST X (P>0.05)., CHD &L hiTiHIFE,. M3k TG, TC &
LDL-C K-8 FEAL, HDL-C K PAEHT TR (P<T0.05), fH CC. CT. TT 4 3B AR & & A 7T 16 7 i 5 o As A8 fh{H 22
SREGITFE L (P>0.05), #it PCSK9 HH rs662145 {7 5 22 M 548 @ DU &0 0% A B LR 7% A 5¢, rs662145 i s
C S5 Jik A AT B J2: 500 97 1 IR 28 A8 7 451

[T PCSKY HLH ; rs662145 £ 05 ; .0 BEARMH 7T
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Relationship between rs662145 polymorphism of PCSK9 gene and blood lipid in patients with coronary athero-
sclerotic heart disease ZHENG Nibing, CHEN Bin, PENG Liyun. Department of Cardiology. Fujian Provincial
Hosptial , Fuzhou, Fujian 350001, China

[Abstract]  Objective To explore the relationship between rs662145 polymorphism of PCSK9 gene and blood lipid in pa-
tients with coronary atherosclerotic heart disease, and to compare the efficacy of statins in various PCSK9 rs662145 genotypes in
patients with coronary atheroscleroticheart disease. Methods A total of 261 patients undergoing coronary angiography were di-
vided into CHD group (n=204) and control group (n=57). Basic information, fasting glucose, total triglyceride (TG) . total
cholesterol (TC) and low density lipoprotein cholesterol (LDL-C) and other lipid profiles were tested immediately after admis-
sion. Genotyping of PCSK9 polymorphisms was performed using polymerase chain reaction-restriction fragment length polymor-
phism (PCR-RFLP) method. Lipid profile was redetermined in patients who had accepted statins for three months and comple-
ted the follow-up. Results The frequency of C allele was 20. 59% in CHD group, which was higher than 10. 53% in the control
group (X*=6.011, P =0.019). The distribution of PCSK9 rs662145 genotype (CC, CT, TT) among two groups showed
statistically significant difference (X*=09.418, P =0.007). Patients with C allele in CHD group had higher levels of TC and
LDL-C but lower HDL-C levels (P<C0.05). TC, HDL-C, LDL-C and ApoA levels also demonstrated statistically significant
difference between three genotypes (CC, CT and TT) in the CHD group (P<C0.05)., meanwhile no difference was seen in the
lipid profiles of the control group among three genotypes. TG, TC and LDL-C levels decreased with the elevation of HDL-C af-
ter three months treatment with statins in CHD group (P<C0.05). No significant differences were observed in the variation of
lipid profile after treatment with statins among three genotypes (CC, CT, TT) (P >0.05). Conclusion PCSK9 gene
rs662145 polymorphism was associated with lipid levels in CHD patients among Fujian Han population. C allele may increase the
risk of the onset of coronary heart disease.
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g, FRE LA 2 2.9 {2 AR B A B .
AT 2E W 5% 3 W I B AR K EL & ASCVD iy & %
G N Rz —., 2017 4F EAS iR BT #f 38 i 3% %
HWEMREH (LDL-C) FlEAK ASCVD KU 77 7F X
ROCR, R 5T 2R BT8R (15 AL A 500 T 2%
/kexin 9 Al (PCSK9) #] H 4 5 LDL % {k
(LDLR) #54, oyl 2> JiF 4 il % i LDLR %5 &
I LDLR /9 #4655, AT I & i 3¢ b LDL-C
W, WM ASCVD & /%5 4k 2003 4F 1 IR &
B PCSKO R 58 48 5 | e 52 e 1 4t fk b 1 v i
[ B 1ML 5F  (autosomal dominant hypercholesterol-
emia, ADH) Z 5", PCSK9 3 K % i1 g 14 it 5
M) P AF 5% B TR . ASBIF SR B AR 43 BT A A b DX U
ABE PCSK FE[H rs662145 i 5 22 287 5 1in g AL 35
B O 1 5 Za o I URER FLX b TT 245 0 1) R i 5 2
) 52 1)

1 X&R5H%

1.1 FFRXF&: HLE 2018 4 6 A F| 2019 4F 6 A
WiiE w2 A oL B B JF AT R R gh Tk i 52
(coronary angiography, CAG) # & i) B & 261
B, HAo 2 CAG 2 2= > — 325 Ik 8l ik 3 24y %
BN =50% i CHD ¥ 204 i, I 2k Ht
[ 28 CAG UE 52 56 bk 2 bk 1E % 5 — % 3 5 1R 3l
ik A i N AR B A8 <50 %6 B X HR AL B 3 57 il TR
F 5% X G2 1 R 4w e DU N . ELY L HEBR T B DR R
4. HARIRThAE SR . Mg . 180 T . I
EREANAEI . RIAEMEBN . U A B R B
M RGN . YR AMIT 5 . A R

XA EMERESR.
1.2 FHik:
1.2.1 FEARGRCSE. WERAPFRXS SR,

PEGN . A . WM L R L I RO DR
GFHA R, 12 G — RN T RURR o B
w L TR R I .

1.2.2 AAbdFRINE . CHD 4 F1 %} I8 4 24 T jif —
Mezs M8 8 b J B H 3 = 28 W SR AR Wik il , 3% 7 38 Bt
K 06 B 28 B 35 9 % TG, TC., HDL-C, LDL-C,
Lp (a), ApoA. ApoB,

1.2.3 DNA Pl £ 5L A I 5 v . 4Bk 58 4F
S EDTA ue s kg4 @ #kim 2 mL, Jik
FR R -G 0 B B ik $2 BRAM R I DNA L SR 3R A i
BE RN -BR I ME B E 28 (PCR-RFLP) AR
Kl PCSKO JEP rs662145 1 2 281, 163K
AR rs662145 FLH T, & it5I1 T PCSK9

JE B rs662145 i A5 - UE 51 5'- GTCTCCAC-
CAAGGAGGCAGGAT-3", T iif 51 ¥ 5-TGCT-
AGCACAGCCTGGCATAGAG-3, it & J i & &
(20 pL): 3% 1 X GC buffer I (TAKARA), 2.0
mM Mg®", 0.2 mM dNTP, 1 U HotStarTaq pol-
ymerase (Qiagen Inc.) Fl 1 pL #:4< DNA #1 1 pL
PCRBI# (2 pM), PCR LI &1 J: 95 C 2
min, 1P ; 94 °C 20 s, 65 °C 40 s, 72 °C 30
so 11AMER, BAPEHRIR KIREW X 0.5 C; 94
C 20s, 59 °C 30s, 72 °C 30 s, 30 MEH; 72 C
2 min, 1 MG 4 CORAE. TEBREIME 1 i d
T Kok . B YW m R 10 f5, SR
3730XL HEAT B 4145 L UK A ] 4 A,

1.2.4 JBYF A CHD @B HFHLIMITIRIT 3 1
AUJE, LA E@RAEF %2 A& mfls, 8 TG,
TC. HDL-C, LDL-C, Lp (a), ApoA X ApoB.
1.2.5 G245 #r. R SPSS 21. 0 B it 17
AR HT. 1) R AR AR Bk R,
PRI A0 K 5 o7 s PRI 8 LU Aok D X e s 1 AR
PEBE X A 56 4 By 45 5 DR AL AR 43 A1 2 5 A G s AR
AR B L L (Hardy-Weinberg equilibrium,
HWE), 2) BEARER . iTEFEERHx £s &
N RIESPER G AT 22 5F PE R g . AR PR A 4
MIEASTR, RAH ¢ K55 Mann-Whitney £ F1 £
5, IRITHIJE AR 3 AT L BCR FHBCRT ¢ K g s 314
TR AT SR A X K. BT A BUEE BT BL = 0. 05
JKE I RRE . P<<0.05 RnEREAGI¥E L.,
2 #R

2.1 EARER: WAL IE ., i e BORE PR v Y
S 22 R A g 2E B L (P<<0.05), H CHD 4
BMI #5500 X4 (P<<0.05), W% 1.

x1 FAEXRBRIL (6 (%) ]

I H CHD 4 (n=204) XHR4] (n=57) P 1Y
5 153 (75.00) 39 (68.42) 0. 396
iE /% 64.43210. 53 61.79412. 24 0.108
M S 97 (47.55) 18 (31.58) 0.035
P A 141 (69.12) 18 (31.58) 0. 000
W R 5 65 (31.86) 6 (10.53) 0. 001
BMI 23.8043.01 22.6241.76 0.011

2.2 MmAE/KFE. CHD &HEFH TG, TC. LDL-C,
Lp (a) KF @ T4, HDL-C. ApoA /K F1K
FTXHEY, 2REF5IT¥E L (P<<0.05, £2),
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*2 WAMAEKTEH L bp K/ DNA %47, 246+ C/T BY) 5 H B 205
15 h7 CHD#l (n=204) %A (n=57) P fif bp+279 bp K/N¥ DNA &4 1 4.
TG/ (mmol/L) 1.67+1.09 1.3940.70  0.038 2.4 PCSK9 EE rs662145 i S EFBFEZEER
TC/ (mmol/L) 4.33+1.11 3.8740.55 0. 006 ﬁ*ﬁ-'lﬁ;ﬂ rs662145 {fL,‘:‘—i CC. CT. TT 3 ﬁ;%
HDL-C/ (mmol/L) 1.0740. 28 1.2140.25  0.001 S
}FU 4 > \/T\ ’ j{ﬂ:u":‘ﬂ 7l ¥ ‘/\/ﬁ
LDL-C/ (mmol/L) 2.68+0. 90 2.4140.59  0.042 Wiﬁpz/ﬂ E'j‘ﬂ?jﬁiif %%I—Ii*ﬁmﬁfﬂl@m%\
Lp () / (omol/L)  65.20472.92  44.87452.98 0.003 BER LGB X (P>0.05), i/ Hardy-
ApoA/ (g/L) 1.16+0. 21 1.2540.18  0.002 Weinberg 5 ft, 3% 3 B AT 58 X ok A 8t 4% 1 7 #F
ApoB/ (g/L) 0.88+0.29 0.

8040.22 0161 gk CC, CT. TT 3 73 D 45 2 7E 9 41 6] 49 A7 2

B SR EY (X*=9.418, P=0.007), C%
2.3 BEBMER: PCRRFLP &R & or. PR % AE CHD 40 20.59%, 5 T Hi e %t g
rs662145 {7 i ZWHE LIS 7 A4 3 PRI, Horh Ay 10.53%, LRASHEE X (X2 =6.011.
4l C/CMT/T WY =44 %14 205 bp Hl 279

P=0.019), W3 3,

F3 FHrs662145 LR ENMEEMEMEERFRNSE [ (%) ]

S5 PR R I R4 R
SreR Lk e fE P P} P
C T cC CT TT
CHD ¢ 204 84 (20.59) 324 (79.41) 6.011 0.019 12 (5.88) 60 (29.41) 132 (64.71) 9.418 0. 007
X HE 2 57 12 (10.53) 102 (89.47) 3 (5.26) 6 (10.53) 48 (84.21)

2.5 PCSK9 rs662145 fi S A REEE 5 i fg 89 bk B C S RN AR I TC. LDL-C K55
BiER: CHD A& M TC. HDL-C. LDL-C, (CC>CT>TT). WL 4, Xt MR Ag K 78 45 %
ApoA JKF-AE CC, CT., TT & A 4 a] () 22 7 PIRUE 20 18] i) 25 R B FRIF % E X (P >>0.05, &
FHoitam X (P<<0.05), &HEHEWHZE TC, 5,

HDL-C., LDL-C, ApoA 78 ff 22 5% (P <0.05),

x4 CHD 4 rs662145 i S £ EF B MAS K E3TEE (x£s)

B ] P
LD Pl
CC CT TT CC/CT CC/TT CT/TT
TC/ (mmol/L) 5.38%0.55 4.59+1.04 4.14£1.11 0. 000 0.032 0.001 0. 007
TG/ (mmol/L) 2.174+1.53 1.8541.50 1.55+0.77 0. 066
HDL-C/ (mmol/L) 0.83%0. 21 1.024£0. 26 1.10£0. 28 0. 004 0. 046 0.003 0. 049
LDL-C/ (mmol/L) 3.6310.94 2.88+0. 81 2.5140. 88 0. 000 0.012 0. 000 0. 007
Lp (a) / (nmol/L) 103. 154126. 22 51.49+61.67 68.50E71.74 0. 081
ApoA/ (g/L) 0.98+0. 10 1. 1440. 20 1.18=£0. 21 0.011 0.023 0.003 0.238
ApoB/ (g/L) 0.9640. 29 0.8940. 32 0.86+0. 28 0.558
F5 ITHA rs662145 L R EEEF B MASKFEIFEE (xLs)
FE R R
ko P 1
cc CT TT
TG/ (mmol/L) 1.25+0.61 1.244+0.43 1.4240.74 0.795
TC/ (mmol/L) 3.9041. 42 4.04+0.32 3.85+0.51 0. 558
HDL-C/ (mmol/L) 1.144+0.53 1.18+0.17 1.21+0. 24 0.708
LDL-C/ (mmol/L) 2.4340.98 2.69+0.63 2.37+0.57 0. 462
Lp (a) / (nmol/L) 105. 70475. 70 36.53+£51.08 42.11450.70 0.120
ApoA/ (g/L) 1.244+0. 38 1.25+0.17 1.254+0.17 0.911

ApoB/ (g/L) 0.7640. 29 0.85+0.18 0.7940. 22 0.798
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2.6 PCSK9 E H rs662145 i S EF & 5 15T 3¢

CHD B2EMETMAF M. CHD 4 &8 & 17 iT % 6 CHD T8 A1 G mBg 7k F
WIT, 3N AEE &M, HhIA 57 658 W i $5h7 WIFET (n=57) WP (n=57) P4
i, CHD B FZ &3 MiTiEIr G, I3 TG. TC. TG/ (mmol/L) 1. 75+0. 89 1.3640.56  0.000
LLDL-C. Lp (a) B ApOB 7J(_T|Zﬂjiiﬁﬁl¢q§ﬂ£’ HDL- TC/ (mmol/L) 4.28+1.04 3.56+0.89 0. 000
T e o e : . HDL-C/ (mmol/L) 1.0240. 29 1.1640.31  0.001
CATFRAT (P<0.05), MHIMIK ApoA KT LDL-C/ (mmol/L) 2.72+0. 88 2.0940.56  0.000
JPRT R 22 5 BRI 3 (P >0.05), W& 6. Lp () / (nmol/L)  65.63486.05  55.78468.55 0.005
CC. CT. TT & [H & & F 3697 5 i i Jg 25 1k {H ApoA/ (g/L) 1.15+0. 22 1.20+0.24  0.069
LB EG2%E Y (P>0.05, £ 7). ApoB/ (g/L) 0.90-+0. 26 0.7440.18  0.000
=7 CHD A rs662145 I R S EFERMEETHIE (A)
3 [H A
iR P 1E
cc CT TT

%L 5 33 19
ATG/ (mmol/L) —0.4140. 28 —0.3640. 51 —0.4140. 82 0. 960
ATC/ (mmol/L) —1.26-£0. 81 —0.80+1.18 —0.53+£1.12 0. 348
AHDL-C/ (mmol/L) 0.17-0. 09 0.140. 20 0.14-0. 36 0.979
ALDL-C/ (mmol/L) —1.33%1. 10 —0.8040. 78 —0.4140. 90 0. 059
ALp () / (amol/L) —31.01470. 02 —4.55+19. 36 —9.69415. 45 0. 839
AApoA/ (g/L) 0.090. 08 0.05+0.17 0.05+0. 27 0. 946
AApoB/ (g/L) —0.1840. 10 —0.2340. 29 —0.124+0. 27 0. 329

T A MR = 7T IR Y7 )5 MG K - — Al T 36 5 B i AR K 7.

3 itig
PCSKO 7F g B A 1 72 i 3 5 22 49 9 55 1B
‘B LA PCSK9-EGF-A Z &5 IE X542 ERF A N &
AR & 42 M % LDLR, % LDL-C 3 % b 65,
LM M LDL-C &3 Fhi ., PCSK9 H[H SNP £75
PERFREBIEA . Hif E670G (rs505151) EIfig
PAF SR PR R 2 1. Qiu F5 1 —
LS FE Ay BT K B E6T0G 28 75 #5417 2 11 5k . 95 £ I
W W% FFm [OR = 1.50, 95% CI (1.19,
1.89), P = 0.000 6], B& rs505151 fi i LL4b,
Chuan %" 76 75 — T ZE 4 0 M P 46 1 rs562551 Sl
REYIME, gm0 i kS &, il
H i PCSKO i X 28 45 T4 Jhy W A8 500 KURSS 38 1%
Wt bR 2z —. rs662145 i S TR X 3"k B
PP, 3'UTR &1k F 2T RNA R4 W% o)
R SR 20k . BT E AR & X A SNP 7 S
CHD KM BIF 98 2518 R —, it = &1 X 4 £ b X
U CHD A PCSK9 3 [H rs662145 i i 1 W 5%
g

ARBFFEIEEEC T 262 GIAFSE A 4, M3 o bk i
AR CHD Xt B4, il PCR-RLFP J7
AT rs662145 J AU f 4y A, 45 R R & A
AL (CC, CT. TT) MAE M LR 51 22 5 A 4

g X, AN, B C S 7 3 AR R A N
20.59% . 10.53%, ZRAAGHEITFEL, W%
B rs662145 A fE A CHD 38t 1% 5y B E A 5%,
rs662145 i g C AF 07 5 K] AT B J2 7 O i 1o AU 28 A8
B, FRATRTHEHY rs662145 o A [R5 B % CHD
BH MR KE AT, 4550 BoR i3 TC, HDL-
C. LDL-C. ApoA 7K*F7 CHD # CC. CT. TT
HEHEMEEZRAHITEE X, & &M K TC,
LDL-C. HDL-C 7K -7 45 J X 8 30 25 8] 9 7 % LE
JG 2 RAVE G, T C S0 FE RO i iR
HI2 TC, LDL-C K¥FH & (CC>CT>TT),
{H HDL-C 8% (CC<<CT<<TT), iyl L,
B C RIS 25 5t B0 e IR T O, 6
B rs662145 i 25 C R A] fE 2 48 2 D% A #E CHD
e RURS: 58 AR A . — TAn &R B 5 ok kB
rs662145 i & 5 1ML 3% LDL-C 7K S RL KO I 45 92 95
JXUBS B AH G, Shibata 2517 & B rs662145 37 &5 1]
AE 5000 K P AH 2C . [ P — TTRIE 5T & B PCSKO
LN rs662145 4o a5 B S PR 5L B 5 i R O RE A O
Zheng SV E T TN X ) 2 323 44 DUE AN BE )
— I 5E & B, PCSK9 3 H A rs662145 i 45 3
# CC. CT. TT KM I b TG K43 51 Hh
1.26 (0.95~1.72) mmol/L, 1.36 (1.00~1.92)
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mmol/L. 1.23 (0.86~2.13) mmol/L, T JEKXT#]
fE 5 TG IMAEA X (0.09 mmol/L, P=7.64X
107, FATRPIZE LI CHD 4 TG K¥ 5 T X 1
0 [ (1.67 +1.09) mmol/L F (1.39 4 0.70)
mmol/L, P=0.038], {H£JEK A [ TG K%
SRGHHE L (P=0.066), I iR4%5 5 A K4
MR TRGEEA—B RN, B ESMEER. 9
APRIE . FREEH R A OC, T H CHD 2ok & &2
Fe, FEPEBAL AR X CHD BAR B0 HLH B A F5
ZeEH LR R,

7T 38 A 30 HMB-CoA 146 J5 il 14 176 1 W A1 i
K LDL B, M B R 5 0 95 VA 97 e B 2 1 25 W)
Z—, %17 PCSKY ) Bk e Y 5 4] 1 A4~ 4K iz At
TR 283 EALA LDL-C K, K15 E L2y
YA IT BCRDY . AT RBF ST K B, 52 R BE T (1
CHD #H #& a7 E3Ry7 3 M HJE TC. TG &
LDL-C K34 W iy B, (HR A FE A &4
Ao 3 DR8] 4 1 i 28 A 22 5 T Ge it 2% B L. Feng
UV EITE rs11591147 7 s #5417 AA K& EA £
AU N B A VT 36 97 o O 4 B 97 R, 5K R
A2 e BTG AR A TT X E670G LK AA B 5 1
RENE &5 R 3 4, e % B s MH [ mE o GE N B P
PCSKY9 4941V #5747 2 % = e fh 77 09 25081 06 oy
09 RBF R BEIIE S PCSK9 22 [ rs662145 fif i
Z P SR DURE 0 AT R, —
ERRUIR, AT RN — Yk R .
MM 25 S5 4 TR 3R 1 T g o B b 3 5 3 4 AR 1 )
PR, KPR IRATE I I KA &, R XA [
Fh 2 DL KA TR 0] B A VT O BF 5, 3 4k S B 1 o K s
V] J B 28 5 S R PR AL PCSKO 3 [H 22 & k% CHD
BEMITIT AL,

Zi LTk, PCSK9 2 [H rs662145 i & 2 &k
5t i DU o N I A 8 A O, % C A
HAE TC, LDL-C Fh# . rs662145 i s C 25 %
PRI AT B 2 i O e RIS 52 A8 o7 s HL R e 3 5 4
DU 0 AT T A X R . RERTRY K
WX G i, PR R WA UG AR 28
PE 5 560 U XUBE LR . O PCSKY 10 il 5 72 1
PR b6 0o 6 97 1 0L FH 3 e

2% 30k
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