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Effects of Nicorandil Combined with Clopidogrel on Platelet Activation Indicators and Serum
BNP and MMP-9 in Patients with Acute Coronary Syndrome After Percutaneous Coronary
Intervention

CAI Jinlun, WANG Lizhong, JIA Yaowen, ZHANG Jianxiu ( Cardiac Rehabilitation Center, Beijing
Rehabilitation Hospital, Capital Medical University, Beijing 100043, China)

ABSTRACT OBJECTIVE: To probe into the effects of nicorandil combined with clopidogrel on platelet activation
indicators and serum brain natriuretic peptide (BNP) and matrix metalloproteinase 9 ( MMP-9) in patients with acute
coronary syndrome ( ACS) after percutaneous coronary intervention (PCI). METHODS: A total of 63 patients with
ACS who received PCI in the hospital from Aug. 2020 to Oct. 2021 were extracted to be divided into the control group
(n=31) and the observation group (n=32) via the random number table method. The control group was treated with
conventional clopidogrel before surgery, and the observation group additionally received nicorandil on the basis of the
control group. The platelet activation indicators [ CD62p, CD63p, platelet aggregation rate (PAR) ], hemodynamic
indicators [ peak systolic velocit (PSV) , plasma viscosity ( PV) , whole blood viscosity (BV) ], serological indicators
[ BNP, MMP-9, creatine phosphokinase ( CK-MB) | and cardiac function indicators [ left ventricular end diastolic
diameter (LVEDD ), left ventricular end systolic diameter ( LVESD ), left ventricular ejection fraction ( LVEF) ]
before surgery and after surgery of 24 h were compared between two groups. RESULTS. After surgery of 24 h, the
levels of CD62p, CD63p, PAR, PV, BV, BNP, MMP-9, LVEDD and LVESD in two groups were significantly lower
than those before surgery, and the above indicators in the observation group were significantly lower than those in the
control group,with statistically significant differences ( P<0.05). After surgery of 24 h, the levels of PSV, CK-MB
and LVEF in two groups were significantly higher than those before surgery, and the levels of PSV and LVEF in the
observation group were significantly higher than those in the control group, while the level of CK-MB was significantly
lower than that in the control group, with statistically significant differences ( P<0.05). CONCLUSIONS: Nicorandil
combined with clopidogrel can effectively inhibit platelet activation in patients with ACS after PCI, promote the
improvement of hemodynamics, reduce the myocardial injury and improve the postoperative cardiac function of

patients, with significant clinical application value.

*AERBE BRI, BFFE Tl AR GO IR 71 ) o E-mail : caijinlun123@ 163. com
# W(EVEE . FAEE, WF57 0 O I AT7 0 E-mail ; wanglizhongyangliu@ 163. com

R BB Y TEMN 5400 2022 456 22 55 9 ) Evaluation and analysis of drug-use in hospitals of China 2022 Vol. 22 No.9 -1105-



KEYWORDS Acute coronary syndrome; Percutaneous coronary intervention; Clopidogrel; Nicorandil; Platelet

activation; Myocardial injury

LTI ZE S AE (acute coronary syndrome, ACS) h— 5
KBRS RZE RS EYIRIRESAE, BFE DA T
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1 #EREFE
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#2020 4 8 H & 2021 4F 10 H TIBEEZ PCI AT
63 il ACS B ERWETEXS G NABRIE 5 & U el ik &5
B2 PGEILIETER (2019) ) B A AgHE SIS Wbl ; 2078
K B IAEAE | SCal 2 SIS S 0L, TR i B2 PCLIR
73 > 18 % s RATK AT R R IO . HEBRARUE AR A
FENT 7 d IWAEAEDLEEIM 2 B i /N 24 1 FH 52 255 A e B/
MR 24508 IS R ; A7 AL I B 55 EE R 2R Th AR e i 5 A5 ikt
SR 3 A H PAETE S e 38 58 50 SO R 2 25 W g T s 35 & 0F:
MR GE s U I & AP A O IR MR sl D AR 3
KBENLECE R0 R o 3t R4 31 B AN g2 4 32 i,
P B —MORORAE AL, B ml bt W3R 1, AR 43
Z: Gyt (fBR T A 25 :2020bkkyLW004 ) .

x1 WHEBEBRABLER

Tab 1 Comparison of general data between two groups

5iH AE M (n=32) MEBA(n=31)  A° p

SR/ (i2s, %) 55.79+6.17  56.02£5.84  0.152  0.880

/(%) Piles 20 (62.50) 18 (58.06) 0.129  0.719
Itk 12 (37.50) 13 (41.94)

FEER/Bl(%)  ARER 22(68.75) 20 (64.52) 0.656  0.720
T STBHER  7(21.88) 6(19.35)
ST Bt il 3(9.37) 5(16.13)

AIE/ (%) FILE 28.13) 10 (32.26) 0.128  0.721

9(
FRIRAG 4(12.50) 3(9.68) 0.002  0.964
Flk 13 (40.63) 14(45.16)  0.132  0.716

1.2 FHik

P BB AT PCTARHT, 245 B O M BT =] DS AR % e (B
#:50 mg) ,1 K 75 mg, 1 H 1 K, ¥IBHBEELER O
JIRABR R S A B (A% 175 mg) , 1 R 75 mg, 1 H 1R, R
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i 2RO AR AT A E] 300 mg DA b, WRERALHCETEXTHBALIAYY
BN b FORAT 12 h 45 AR AT 3R w0 I R R S F R AT b
IR (FAE .12 mg) , &K 2 mg/h,
1.3 WEiEHR

PRSI LH BB B AR AR 24 b I I/ MK 3 AL 8 A I
Bl 2R AR B AR ALO DI REFE AR K. (1) /MRS
ALFEHR SRR AU E CD62p . CD63p K-, K 4 B
S AN E /R R ER (PAR) o (2) ML 8h 1 #4855
K FA A 3l i AR SO0 2 i 38 B85 (PV) A& m B (BV) ok
FHR A6, 2238 588 75 12 W A 5 WAL 406 S99 i 35 38 5 WAL (PSV)
(3) I35 2 46 A« SR FH I8 36¢ G 33 TR IR K 500 3000 o 975 I 4 Ak
(BNP) | & 5 4 J& &5 11 B 9 (MMP-9) UL % i3 WG =) T 7
(CK-MB) /K-, (4) CIIREFRAR >R FIR (75 03 A
L EE KRB N (LVEDD) 20 E W4 KB W&
(LVESD) FiZe.LoaE S i 434X (LVEF) .
1.4 SitEHRZE

R H SPSS 21. 0 B4 i , 1T B PERR H axs RIE,
T ¢ K36 s TSR UGB 43R (%) Rk 1T X7 K6, P<
0.05 K Er ARG EE L,
2 #R
2.1 M/MEERIEFRAK TS

ARJG 24 h i, P4 H CD62p . CD63p Hl PAR /K -1
AT ARET, A S BT R, iR ESRA
it X (P<0.05) , W 2,
2.2 Migzsh hEEIRKFEERE

R 24 h B, WL B 19 PSV /K4 B 38 & TR AT, A
WAL H W FH W TR R4, ZR AL ¥E L (P<
0.05) ; RJ5 24 h B, AL B # 19 PV BV /K FH B E LT A
T, FLER A 3 0 KX IR, 22 R E S22 L (P<
0.05) W3 3,
2.3 MiEFERAKFELLE

AJ5 24 h B P4 4 1) BNP MMP-9 /K- B Z % T
A, U B E B EMTAIRA, Z2Ra%%E X
(P<0.05) ; RJ5 24 h i, PRALR A 1Y CK-MB /K -3 i 2 5
ARHT(EWER 4 B B E TR, ZF WA SR XL
(P<0.05) , 55 4,
2.4 LIhREFEARKEEL &S

RJG 24 h i, B4 B 1Y LVEDD \LVESD /K - & 2%
FARAT, HIERH B E BB R T A, 2R AR FE XL
(P<0.05) ;RJG 24 h B, AL E 1 LVEFR K3 25 T
AT, AR E BE S TXRA, 2R UERIT¥HE XL
(P<0.05) , L35,
3 iFig

ACS 1R —25 &0 IE B 28 A AF, H &% 5 sh kR e
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T E BB T 54007 2022 4E55 22 5 9 1)



&2 WAREFARGEM/MMRUELIERAKFLLE (x£5, %)

Tab 2 Comparison of platelet activation indicators between two groups before and after surgery (x+s, %)

a5 _ CD62p ‘ ‘y‘ CD63p i _ PAR ‘
ARH ARG 24 h I AR ARG 24 b fif Nl ARG 24 h i}
MEL (n=32) 12.74+1. 83 6.37£1.05 " 10.81£3.27 5.36£1.17 " 65.49+7.56 35.58+5.61
XA (n=31) 13.08+1. 54 8.4241.35 " 11.15+2. 84 7.42+1.40 " 66. 11£7.30 41.39+6.23 "
t 0.797 6.740 0.440 6.345 0.331 3.892
P 0.429 <0. 001 0. 661 <0. 001 0.742 <0. 001
T SRAURTTELL, *P<0.05
Note:vs. the same group before surgery, ™ P<0. 05
*3 WHBEFAEELRHZERAKTELLE (xs)
Tab 3 Comparison of hemodynamic indicators between two groups before and after surgery(x=s)
@l ‘ PSV/(env/s) ‘ PV/(mPa:s) \ BV/(mPa+s)
WAL (n=32) 12.37£1. 46 15.91£1.84 " 8. 64+0. 57 6.63+0.44 " 2.01£0.07 1.63+0.06
AR (n=31) 12.51£1.38 14.07£1.45 " 8.690. 60 7.2120.53 " 1.98+0.08 1.82:0.10"
t 0.391 4.399 0.339 4.732 1.585 9.178
P 0.697 <0. 001 0.736 <0. 001 0.118 <0. 001

i SRR, *P<0. 05

Note:us. the same group before surgery, *P<0.05

x4 WABREFAREML

BFIEIRK T LB (xs)

Tab 4 Comparison of serological indicators between two groups before and after surgery(x=s)

w3 BNP/(pg/ml) MMP-9/ ( ng/mL) CK-MB/ (ng/mL)

i Ay RJG 24 h it Ay AJG 24 h i A RJG 24 h i
WEEH (n=32) 511.82+87. 54 267.24x47.51* 15. 0443, 71 11.26£1.02 10.59+2. 31 13.16£2.61 "
MR (n=31) 507. 63£84.95 341.29:43.62 * 14.96+3. 57 12.35+1.16 ¢ 10. 64+2. 46 16.5242.85 ¢
¢ 0.193 6.438 0.087 3,964 0.083 4.883

P 0.848 <0. 001 0.930 <0.001 0.934 <0. 001

I SFEAARIL, *P<0.05
Note:us. the same group before surgery, ™ P<0. 05

x5 MABREFAUNEDOINBEREIRKFLE (x2s)

Tab 5 Comparison of cardiac function indicators between two groups before and after surgery (x=s)

13 _ LVEDD/mm ‘ _ LVESD/mm ‘ _ LVEF/% ‘

ATl AJG 24 h i ATl AJG 24 h i ATl RJG 24 h it
WAL (n=32) 61.49+6.87 48.53£5.712° 38.53£7.29 27.19+3.46 48.26+5.61 62.69+6.71 *
X R4 (n=31) 61.05+6. 94 53.02+5.60 39.20+7.33 33.5243.19 " 48.10+5.76 57.26£6.05
' 0.253 3.147 0.364 7.543 0.112 3.376
P 0. 801 0.003 0.717 <0. 001 0.911 0.001

AR, * P<0.05

Note;s.  the same group before surgery, * P<(.05
FE ISR B TR A, 48 I/ INBE T BRI AR S 12 28 980 32 22
SARHLE . M RAIE PCT IR TT R8O, B AR B A8 3 | 1 A4 0
TR , AR RIS FHHCEE I 25 | P9 B R 2 i o b B
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b —2 TRl M BEHS A & A A /MR & A TG R &
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LN o SO PN A TE B — 2S00 2R 1, 78 3 A I /AR £ 2
o AAE AR R AR EA /MR o YRR Rl A S5 R 5 AR
B #E CD62p , IRV HAFAE TR BHA T I CD63p 28, BiRfA
) CD62p ,CD63p FI Z: it ik A i 7™ Hy | il 48735 P 49 Jot 1)
JB, AR AT S v MR 20 B, A AR T R AR SR

PEBERBTZS I S8 2022 £E45 22 55 9 1)

ARJG 24 h i, 4L EE CD62p.CD63p . PAR PV Fil BV 7K1
BRTTH FTFEAR, PSV /K- B RORFTA B I, H b W g¢4e 8
AR AR A B 3 $RUR R T b IR G SR T T
AR ACS B35 PCLARJG /MR G ACARZS A F T eeE pl
W sh J1%, AL, JE T iR )R FEY A |
BTEIE 2 SR, — 5T, JB AT Hl R P A A i R T
43, 3 T X R B 114 R (5 L P B S R vk S
[7i] s el J 2 465 25—k B ARG, 1l A8 i LA 3 b ot SR T
AP AR B0, 2 RO T, (e
BT AR P L  [FI s /05 8 T IR, e R FE Y KR AR
SIKIVER] . 72 B3R 2 FE RIS ML I FIR 25 AT 44 208 20k
e, MRTE IR G Rk, Ak A /NS 376 Al 8 W S BRI

BNP #2002 532k HA R BR ) G A7 5K i 45 45
ZIAEIIRE . AHOCTTF 4SRRI, S O LB L P S 30
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iR R AR RS BT R R B T R R ARk
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B IR 2RI . AT ARG 24 h i 4

B H iy BNP, MMP-9  LVEDD Fl LVESD /K 3 3 7 Fr F& 1%,
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O JUERTFE AT 90O LR SR A PR UE U JDL AR i 180 35 1) [+ e
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