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Laboratory observation on influence of clopidogrel on platelet aggregation function in patients with acute coronary syndrome”

Dan Gang' ,Liu Yuan', Jiang Zhongyong' , Hu Lina' ,Jing Jing® \Wu Lijuan'”

(1. Division of Hematology Center of Laboratory Medicine ,Chengdu Military General Hospital/Key Laboratory of
High Humidity Medicine , PLA,Chengdu 610083 ,China;2. Department o f
Geniatrics,Sichuan Provincial People’s Hospital . Chengdu 610072, China)

[Abstract] Objective

cases acute coronary syndrome ( ACS). Methods

To study the effects of taking clopidogrel on relevant indicators of platelet aggregation function in 138

The platelet function analyzer and flow cytometry were adopted to detect the

ADP-induced platelet aggregation rate, P selectin and activated GP [[ b/ [lI before medication and on 7 d after taking clopidogrel.

Results

The platelet aggregation rate after taking clopidogrel for 7 continuous d was decreased significantly (P<C0. 01) ;the P se-

lectin level and activated GP ][ b/ [l a expressed on platelet surface were significantly reduced (P<C0. 01) as well. Conclusion

Taking clopidogrel could reduce the platelet aggregation significantly in the patients with ACS and has the effect for inhibiting the

platelet aggregation.
[Key words |

SR T Sy — I /N B s 2R AR AR SR L B 2 M b 41
ZWERR IR (ADP) 5 it /AR 32 R B 25 G Bl S 30 B0 ADP
SRR A GPII b/ M a &4 4, AT i /R 1 5 48 a4
lEE ADP 515 i/ AR 58 46 N 52 i wE TR TR g A RS M. 7R
I R I AE F% I & P % Bk 25 & fiF Cacute coronary syndrome,
ACS) 1 K3 AV IC R A FRARE B m R B kA AR I7 R )G
ST B AR R A R R BRI R T . AT B A
WL R T AR 1 7] B2 1) SO A% 7 X B B AT IR T S R I /Al
RAR Ty rR A Vi =X 4 A ASCRS I 1 ) B R 4R Th Rk M Pt R
F.JEM GP I b/ 1 a 9484k, WFE 1% 25 W%t /i 2R 4R D fig
AR W52
1 #EREHE
L1 ¥R 4% 2013 4F 1~12 A A0 NRHME B B
PAT & 1 5 Rk 3 ik AR (percutaneous transluminal coro-
nary intervention, PCD) 8% 5 %2 25 ¥ 76 J7 i) ACS & 138 #i,
A B B A R AR 4181 (WHO) % F ACS 1912 Wi br i
HA 5B 76 B, 4 62 B, AR IS 33~73 %, FH(58. TE5.2) %,
HERR 4547 - (T 10 d Py IR FH A SkA% 55 5 (2) 1 76 I A Ak 6 1
HHARZ; (3 M /MRITE/N T 100 X107 /mlL; (4) Jif 8 B 1l
RGN : (HPCT BRI 4 T /DB 1 GP L b/ [a %
PRBE A FRIT & .

1.2 Jrdk e IRYT 2o EIR G B H B - 1
PLEAFE R 75 mg, BEGAERERRA 1 R, B

x  HETH.MWIE T RBFESE (140007) ; U4 E 2 2B PR 8 (SHD13-02) ,
& L 4E & , E-mail : wulijuan1638@126. com,

I R LB 12 Wi R RF . 4

coronary artery disease;platelet aggregation;p-selectin

BESMA 7 dJ5 e 8 KN Rl WA A R AL A JH il
S MRETHET 7 d BEHE AT X L 4T .
1.3 f P45
1.3.1 I/MREEDIGER M % F 3 E Helena Laboratories
O AR 7 I A /N B R AR A CAggRAMD #E 47 K i, 5 5 50
ADP,ADP F 215 W BE 5 pmol/ L, Bt 25 #G 3k 2 S i i 4 .
1.3.2 G g0 i ORI I /MR & fb 4 An P kR R iS4k GP
Il b/ 1l a 3% i 2% [E Beckman Coulter 2y &) 4 7= ) Epics XL 7=
A M4 . KR B s RE A4 : CD62P PE i 4L 4R H AR T 4T
P-#E#E FE MY McAb, PAC-1FIT C Jy 5 i 5B 94 6 F bR iC M 41
GPII b/ MaC Bp &4t 5 13 2K, Fib-R) McAb(# 1y B 24 E BD
AT .
1.4 SEil2ekbd SRA] SPSS13. 0 HEATSET 400 . L TLs 3k
FORRIER I T BB SR AT ¢ A 50 A AL 3 MD Sk 3k
R AR RS A FEORHCE 1 4% QL Jy P25, 55 3 1
S QU h P75) SR I BL R 5. P<C0. 05 N 22 A 4t
2 % R

LB E MY G - L B & TG AR 5 I BT L 25 v
SRS =N STk AN e A 11D (N AN i i N AR A = K713
L IR R L /MR SR (L) ADP A5 S L5 S 5 E
WRE 5 pmol/ I BUBYT AT W E K, 2R A5 #E L (P<
0.01); M/NR I P ¥E#E R 567 AT LU W] W R, 22 5 A 4ot

EB B AN 971 —) AR, FEH I, TN F



2052
FRE N (P<<0.01);GPII b/Ma FEREGHITFRILEIE T
. 2R E 5% L (P<0.01), ILE 1,
1 RASUKRENEEEN/NERER,PEES
FGPIb/llaRIETH (z+s,%)

Tt H JRIT AT (n=138) WHITJE (n=138)
1 /N 5 4 3% 74.646.6 32.7+10.7
PR 61.7+11.6 30.247.9
GPIl b/ a 82.4410.2 45.248.3

3 4t it

I /N T Ak 8 B B R A A o e I A O T R A
RIETEECEEN . UM/ NRIE YT 258 1 25 9 Bk i/ AR
R B 2R R R TR A 1) 9 By a4 9 B a0 ke ot 2R o S 4
M & AR AR TR BE 08 I /MR ADP Y A B [ B AE
RAEIMHIE AN EA —E B FEeEN, ek 2s GPII b/l a
ZRM S S8 GP I b/ a Z K RNEEA S 5 27 4 8 1 R
2 R o 3K A A2 ST A% T A ] ) B SR R Y B S B X e
R AN BT T R R U TG AT PCT AT Y &
H LR ACS [ AN AR Re R A SUEM L AT 28T
SMAs TR . AR WA B R B B R AR
AR AP HIE R BAE A —E 25, BTl Ja 22 TAE J5 19
re 3R B — Tl B 03 7 ¥ AR A% DA R o 3 4 031 AR X T A
K& B IA YT Y SRR L AT AR KRR B b 9 b kAR I R 0 Y
M

QIIWANY T <0 e =5 | AN S O ER a1 | AN S
I /N 22 T e 6 B s i /N AR 2 55 0k ot 0 I AR R Bt AR Y R Bk
BUJE: T 1 19 I /N AR AR P R A T . i AR T b SR
I A% T B RN BE SR AT 2 B0 il 2 R LB B o A 7 3 S AR Ak 2
ACS ki v % 78 /s FLAERET) . 24 /AR IS L 2 g . #
U/ REREE A b/ a Z-5 Y7 £, TRl A F
F GPII b/ [Ma 540 24 8 [ JF 2 6] 9 4 45 55 . B LA, 58
SR GP I b/ Ml a YR 35 &, A] LUSE AR o | 58 S et 3t 4 3
MM IEA . 5350 —J5 i, — B/ AR 3 Ak . 25 5 2ol
SN A o ORI AH BLRR AL E— R BT PERR
TE I /IN AR B IR 3R T 3 4 22 B R 5 33Kt R L /DN AR T A Y B R
B, HEEFHL T .PREBERRAKTFRME. EELAE
ik, PREBERAEZNHRBEABSRPHLEEELNIEN.
T o AR A e AR L B B R RE AL R Y AR R WL A
A BIR AL M/MARE AL PR PR R AT & . Pk FE R KF
S A AW L /IR A N B B RE 2 4 T ELA R B TV )
P 9 M SN ) Bt 2 BB AR R A A s Tt

BEESRAE MRS 1 )G A GPIb/la ik
FREAR R BT PR 2K Rk 3 AR, 5 R I 2 e 9 R 45 AR
b2 B A 3T 2E 8 X, Dropinski 557 34 7 76 4560 9 R
BB FER G 3X B ST IR A — > e [R] A R AE A T 7E IR P B
B VT AR VAT 7 i 0 1k ax 2 8 3 1 0 A S0k A% B L BF SR 45 AR R
W ZEYT G MR A MR IE (AR E W R ADP 355,
F 2k W] BEAR s FH ADP 43 551 380 Bl ) D% bR SRk 41 RN K 40 4
Je AP P BEFE RN R R BT MR LLFE LR B
EMRTFEH.

Sbrana ZEM Gl BFE K. P R M GP I b/ a 25
Wi /AR RAE R R PIA FE R R H P P RPN A,
S RE KB, /MR RERT P EHERZ N EH N2

FREF 201555 A% 44 5 15H

— PR S AR T /MR R AL A GP L b/ Il a 2 18] 2 B A )
RARBOCR . AW LR R IEW] T3 — 5 48 H R
FHEMEAE TG AR B AR T /MR R SR A . A% T R 1Y
UL /AR SR G AR T 0 2 DA A I vh A 0 b A T e
G B HE WML/ REZ B S . SR A o B X TR
KGN 5 B ) S NS B BB RO, FHITOR U 28 R
245 ML /AR SR G2 A A TR I i R 3 R 05 B R Rl EL R 1/10 I, B
PG PE 2K P A 7 24 )5 AR AS B 5 1006+ 3 il 19 0 B B e
MRS TEHCHT Y R A S op L B R B S K B T
975 1] o

AT 5 W4 B S M T RE A S R ot /N R 2R T RE L 41 i
L /A 5 4 5 T s 3 e 9 e 2 A 5 AR 2 s e ot /DN AR 35 A B9
TR PR £ Z AL /R GP b/ (Il a5z e S A% 3 e
P /AR G . TR RIG ST L 3 S 3h A O 8 HEAT I D
2 5 4 S R A L /AR A R 56 Y 23 T A 0 AT A T X3 T
WO BA B R AE .

S ik

(1] HomE ok e, 25, 45, Sk As 35 0 & i e 0 978 f8 & I
MR TIBER M L) ], A R B A4 4% 7K, 2008, 10 (1) : 21~
23.

(2] WHHER, B5F 1,285 55, St Ik 2 ik 25 & AiE B E e R
Bl Tk S B AT = A &I RS A YT R YT L]
A A D IR 2 44 7, 2005, 13(1) : 9-12.

[3] wkaldl, B8 = pC, Wk, 55, A [ 4 £ 3k 1 S ML s o7 % 2tk
e Dk £5% 6 AE 28 5 I/ A 2R R B e B Uk A% T IR R A R
MRZ L] 92 S 2 4 75, 2007 ,23(21) : 3359-3360.

(4] AR UL, SR 435 70 1 S A% B 0 2P 5 Wk 25 5 AR A
AJRIT ARG ML/ NR Dy 88 4 52 e [ 1. 58 Tl IR B2 4%, 2009,
10(3):10-13.

(5] fartd . 1= 5 , 3 v . I /N A T A 09 43 A5 Z5 0 1 IR K
TESO 2 LT )L M 5 0k M %, 2014, 20(4) :207-210.

(6] B[, FICR, KM, MR H 5 T /R 4R
HaME Rk GIE B H B EA MG RRL] &
[ 4 A0 G 2 2% 75, 2012, 20(6) : 301-306.

[7] Ellis WC, Cassidy LK, Finney AS, et al. Thrombelasto-
graph(TEG) analysis of platelet gel formed with different
thrombin concentrations [ J]. ] Extra Corpor Technol,
2005,37(1) :52-57.

[8] Guthikonda S, Lev EI, Kleiman NS. Resistance to anti-
platelet therapy[]]. Curr Cardiol Rep,2005,7(3);242-
248.

[9] Angiolillo DJ, Shoemaker SB, Desai B, et al. Randomized
comparison of a high clopidogrel maintenance dose in pa-
tients with diabetesmellitus and coronary artery disease:
results of the Optimizing Antiplatelet Therapy in Diabe-
tes Mellitus (OPTIMUS) study[J]. Circulation, 2007,
115(6) :708-716.

[10] Alstrom U,Tyden H,Oldgren J,et al. The platelet inhibi-
ting effect of a clopidogrel bolus dose in patients on long-
term acetylsalicylic acid treatment [ J]. Thromb Res,
2007,120(3) :353-359.

[11] Craft RM, Chavez JJ,Bresee SJ,et al. A novel modifica-
tion of the Thrombelastograph assay, ('F 4% 2054 51)



2054

WA WE A Apgar PE4r/NF 4 0 F 2 . 4~7 47 7 H,
8~10 43 4 B A 4> 10 4338 . WA ILE B KA 2]
8 T B AL, 22 5 B2 S L (P<C0. 05),
2.3 WIRAEIFEE BT TA AEEENGIFE R
ME & IR A I B0 Wk & i U0 O 3 R 4L L 4 AR 00 i e kAR SR
R T AL, FLUGE A G B e A AT R 0T 9 IR R AR
(ICP) oKD i R BSEE O (R 1D, A3 40 iz )L
T R A A R UL T R S A S

x1 HIREHEZSH(n)
2531 EIRMEIME  ICP kit BFsEs MR

X AL 0 0 0 16 0
M A 8 2 1 9 2
3 4t it

ZEGHBERERITNIHILENEREFHLNERET
Bz —" 0 Sl Bk i g e 0 2 i 1 2 B AN L A B
i b LR AT R AL AR B A S T S I i R R R
Pl O3 1 A% 2 % # it B S/D . B S kot v 43 A B
T 3Z BT T A R 4 2 Alg B M LTS

JIF Bl ok L 8 3% ffs 25 B RE R 0, ELIBY AR AS B A S 2 5 3L
I ML S B Al S LR R A GRS AL . iR L
Jify 28k ML 94 B 0529 0 A IO 3l Ok O 9 S A T 9T 2 B A R R Il
FE 55 A 8 6 B = BT M/ S ks 2D« i A8 45 4 ) s
S IO (07 I 8] A S50 (] B A AL 0 T b R 3l Dk L 9
S

IEH PRI S/D {8 Bl 28 J 484 i i T R 2416 4 il
RHL 3 38 IR« I 3 ok ot 9 BEL 10 3 K R €8 2 3 Bl A R B S/
D TR . AR g2 S/D>3. 0 . Bl A L BUS A R
f A SR SO P R AR L AR A S i K R R LU
Fo Apgar<<7 fh & A= A8 S/D HIEH & B#HH . b
AT B LE A A K 2 BRI 5 3 Bk U S/D (H 2 3
TIE# ML,

54 B A 2 — 2 3 R L S/D (B — 25 3 v L A i B
JIF Sl Jk 7 7K 400 ot 3 0 O B AR L S0 Dk AT I 0 0L i 2K 2
I Bl Bk i 3 M R L — o B2 B RE I L
BB 3l ik 1L 3 PR R - M0 A 5 T A U 2k W 0 TR B
B 2 0 I RE A% O M LS B X — B4 . B2 01U Sl bk
AT K ST AL A % TT LR IE R S SOR R EURTE 22 R 4 L B
Sy RET 5K ML T 2R RS R UR A5 R B — AR B i B
HLHR 7S R YR 45 R 2 o S B B0 I 3l ik R 5 3 I 9 9 2K B
B Ay " R 4 e 28 L A BEL 0 I iR L P B 4™ L B0 I
Wit s S ERLAE KA IR A IUAE KR 184538/ T
HSzprZe ), B A Apgar PP43 22 BIAE LTS 822

FREF 201555 A% 44 5 15H

A E T S B8 I Sl k) 220 A R T i A i
T W 1 DL IR LB PN R R 0+ RT LA SRR AR R A 3 4 %
ARAPFIEA o 2 B Sl Ik LI T G I R 7RI G
R A LA T BE D 3 LA e T Sl Bk & 5k 8 L T Ok 19
o B A B A R i — 2B AT AT

&% ik

(1] FE. T8 WL 5 sh bk 5746 0 76 i LR K 32 IR Bl )5
s g L. A R 2 B RTE =R, 2013 ,5(4) 1 43-46.

(2] SR GrERb2EML dbst: AR TE # R L, 2010 99-
100.

(3] JEIRLL. MR LM A5 2 3% 3 J5% A o 3 150 A 0 it 340 55 foft ) 4
). E BT A S S . 2012(12) 1 69-70.

(4] ZE2 {50 5. 204 BB ML S/D 5% B I R4 A (1. 7
YT PR IS 2% ,2012,14(4) 1 425-426.

[5] a8 4 o8, 22 4 R i L I 5 W 0 7 7= &) w9 2
D) R A HH25,2012,5(4A) 1 43.

[6] ZEHEX, MK, kERde, 4. i IR LI i 3 ) B 5
AFEBRERILEENERIT] PELAER 5™ 2
4,2007,13(4) : 219.

(7] wEmm e, s 4koay , 00U , 45, U v i 28 25 G 450 AC 19 1L 37 3
Jye A )], A R R 2%, 2003, 19(4) £ 300-302.

[8] #er. ARG s ki S/DEATF 2.5~3.0 A
[l = JL&5 R 5T [T . A A 18 7= 15 2 % 75, 2002, 5(4) : 253~
255.

(9] Z4fitf, %5, 5 = 2. B 235 80 e G LI 2l Bk i J
5 4 i ot 443 A IR A2 LW [T ). S A I R 4
1993,9(4):213-214.

(107 HEBLr  HIME . 5K HLT. R LIE 3h ik A/D {5 B = L BUR
KEOIRL] THBEZ K .2014,31(1) :42-43.

[11] BRok, 5875 . 22625 % 8 £ 3% Sl 75 K I s L 1l 3 78
B PE A 2 W I DR A (B LT . S5 BRI K 4%
2013,10(4) :64-66.

[12] RFE L /NE 82 R 0 W 30 B A TG JLBF 1fL 9
T AR LS P AF e LT, 16 R BF 5T, 2011,49(34) .
47-48.

(137 sy, GR i, W I ig LI I 37 X3 70000 G LB P Bk 41 2
GILTUE MM ()], bR 25 T4 34, 2013,19(4)
504-506.

(147 /8. 23 W 75 I 3 Bk i 3% 43 07 5 86 8 LA K 2 R
MR KB 258 R .2013,11(34) :313-314.

(Wi fs B #9:2014-10-10 & [9] B #1.2015-02-17)

(355 2052 5O
isolating platelet function, correlates with optical platelet
aggregation[ J ]. ] Lab Clin Med,2004,143(5) :301-309.

[12] Dropinski J,Jakiela B, Sanak M, et al. The additive anti-
platelet action of clopidogrel in patients with coronary ar-
tery disease treated with aspirin[ J]. Thromb Haemost,
2007,98(1):201-209.

[13] Shrana S,Della Pina F, Rizza A, et al. Relationships be-
tween optical aggregometry(type born)and flow cytome-

try in evaluating ADP-induced platelet activation[]J]. Cy-

tometry B Clin Cytom,2008,74(1) ;:30-39.

[14] Bonello L, Camoin-Jau L. Adjusted clopidogrel loading
doses according to vasodilator-stimulated phosphoprotein
phosphorylation index decrease rate of major adverse car-
diovascular events in patients with clopidogrel resist-

ance: a multicenter randomized prospective study[]]. J
Am Coll Cardiol,2008,51(14) :1404-1411.

Clicfs B #1:2014-12-08 &[] H #1.2015-02-23)



