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T QAT 7€ Ak 22 P2Y 12 52 R4 il 51 v et b 28 34 L A 7
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3.3 PIBKiES

PI3K {5 5 % T 2155 1/ BURL RS B Y B 22 5 &
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SEBUIL/INR 25 P E 2 1) 2 R Bl ] DT AR REAS T 3
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AL I ot R o ) DC AT 2 3 T A It N S g
DI/ 25 BT 0 A A . LR TR 1L v
T R TXS 3015, i F TXA2 th2 3w S ik
AR SORIGR , DS LA 75 T [R]EE T i6 7 Ik A i
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AR, GP 1T b/ M a Ab TSR RNy sl B RS s 2 i
NI JE , GP T b/ T a 37 Ak X £F 45 25 11 R 55 A
Hasg [, AT DL S vWE 256 615 5% 5
2] 6 I R 40 R 2R 2 A e, DR i /N Bl A R B
& B, GP b/ M a 32 AL B A 1 4 i /M i 25 1y ik
R PR AT
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RAEAE I /N /D A I SN R . B Rk
B R I/ 24 80 B AR AR BF K, GRPA 14 15 FH 328
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FIR LAY 7E 35 FE B AL R ACS RS Bt i/ M Z5 47
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PARAFEHUH, 11 A PRI EE 2 B, FLRE /i e 75 S o
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PLCJ& I /MR TG 5 5 1) — P 1 26 (5 5
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PLCB3, Alif 1t 5 G 8 BB Az (445 & FEE 11 22 IR
TR ke T A5 TR T D R R o A 2 L 5 I 1)
PLC A LA il Ca* B /NS RGBS v, 4 i
ANKRTE A5 AR, IFAE Ry 50 A 1l A% 35 il /N AR T AR AR
S RAMRIGZE B s, PLC AR U73122 7] LS55
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MRS B AT L BH T P-16 45 2 RN 1 A5 29 0 ) A I
VERT, A0 /IR A, Wang Y 255 Ji& (1) — TR 1)
TFF 5T 2 I, Hh 2 4 g B RS o 08 1 ) K LA P P-4
F RO A AET L/ MR VE R . thtal WL, P-ik
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FEZEG 2020 45 31 45 20 1



5T A A A B A, SO R R ST L MR 25 W)
WRARFHEZ . SUbER, T MER S 2
S 25 ] BE AR AU MR ZS T FE 1 5 1) 22—,
AR L /INAS SRR T SR B ATL A AR S5 53 f T Sy LA
FEHRMEDIA R

(1]

[2]

[7]

[10]

[12]

KOUPENOA M, CLANCY L,CORKERY HA, et al. Cir-
culating platelets as mediators of immunity, inflammation,
and thrombosis[J]. Circ Res, 2018. DOI: 10.1161/CIR-
CRESAHA.117.310795.

UNGERER M,MUNCH G. Novel antiplatelet drugs in
clinical development[J]. Thromb Haemost,2013,109(11) :
868—875.

CARRERAS ET,MEGA JL. Dual antiplatelet therapy for
heart disease[J]. Circulation,2014,129(21) :506-508.
METHAROM P,BERNDT MC, BAKER RI, et al. Cur-
rent state and novel approaches of antiplatelet therapy[J].
Arterioscler Thromb Vasc Biol ,2015,35(6):1327—-1338.
RAINGER GE, CHIMEN M, HARRISON MJ, et al. The
role of platelets in the recruitment of leukocytes during
vascular disease[J]. Platelets,2015,26(6) : 507—520.
KNOWLES RB, WARNER TD. Anti-platelet drugs and
their necessary interaction with endothelial mediators and
platelet cyclic nucleotides for therapeutic efficacy[J].
Pharmacol Ther, 2019. DOI: 10.1016/j.pharmthera.2018.
08.004.

VARGA-SZABO D, PLEINES I, NIESWANDT B.Cell ad-
hesion mechanisms in platelets[J]. Arterioscler Thromb
Vasc Biol ,2008,28(3) :403-412.

TOMAIUOLO M, BRASS LF, STALKER TJ. Regulation
of platelet activation and coagulation and its role in vascu-
lar injury and arterial thrombosis[J]. Interv Cardiol Clin,
2017,6(1):1-12.

JURK K,KEHREL BE. Platelets: physiology and bio-
chemistry[J]. Semin Thromb Hemost, 2005, 31 (4) : 381—
392.

CHEN Y,RUGGERI ZM, DU X. 14-3-3 proteins in plate-
let biology and glycoprotein I b-1X signaling[J]. Blood,
2018,131(22):2436-2448.

DA SILVA ML, O’ CONNOR MN, KRISTON-VIZI J, et
al. Type II Pl4-kinases control Weibel-Palade body bio-
genesis and von Willebrand factor structure in human en-
dothelial cells[J]. J Cell Sci,2016,129(10) : 2096—2105.
RIVERA J, LOZANO ML, NAVARRO-NUNEZ L, et al.
Platelet receptors and signaling in the dynamics of throm-
bus formation[J]. Haematologica,2009,94(5) :700-711.
CORDINA SM. Novel therapies in the pipeline: directions
of research into platelet inhibition[J]. J Vasc Interv Neu-
rol,2008,1(2) : 54-56.

FEZEG 2020 45 3145 204

[16]

[17]

(18]

[19]

[20]

[21]

[24]

[25]

GARDINER EE, SHEN Y. Glycoprotein I b-1X-V [J]. Int
J Biochem Cell Biol,2003,35(8):1170-1174.

SCULLY M, CATALAND SR, PEYVANDI F, et al. Ca-
placizumab treatment for acquired thrombotic thrombocy-
topenic purpura[J]. N Engl J Med, 2019, 380 (4) : 335—
346.

PEYVANDI F, SCULLY M, KREMER HOVINGA JA,
et al. Caplacizumab treatment for acquired thrombotic
thrombocytopenic purpura[J]. N Engl J Med, 2016, 374
(6):511-522.

LEI X, REHEMAN A, HOU Y, et al. Anfibatide, a novel
GP 1 b complex antagonist, inhibits platelet adhesion and
thrombus formation in vitro and in vivo in murine models
of thrombosis[J]. Thromb Haemost, 2014, 111 (2) : 279~
289.

DANE K, CHATURVEDI S. Beyond plasma exchange:
novel therapies for thrombotic thrombocytopenic purpu-
ra[J]. Hematology Am Soc Hematol Educ Program, 2018.
DOI:10.1182/asheducation-2018.1.539.

XU XR, CARRIM N, NEVES MA, et al. Platelets and
platelet adhesion molecules: novel mechanisms of throm-
bosis and anti-thrombotic therapies[J]. Thromb J, 2016.
DOI:10.1186/s12959-016-0100-6.

AW, IR, BRI MRS AR GPVIAE Bt iR s
(5 HE JE (3], F B 95 3 ik 5 Ak &, 2017, 25 (1)
264-269.

UNGERER M, ROSPORT K,BULTMANN A, et al. Nov-
el antiplatelet drug revacept (dimeric glycoprotein VI-Fc)
specificallcy and efficiently inhibited collagen-induced
platelet aggregation without affecting general hemostasis
in humans[J]. Circulation,2011,123(17):1891-1899.
BHATTI M, AYTON S, MICHAII O, et al. Effect of Bru-
ton’ s tyrosine kinase inhibitors on platelet aggregation in
patients with acute myocardial infarction[J]. Thromb Res,
2019. DOI:10.1016/j.thromres.2019.04.024.

MANGIN PH, TANG C, BOURDON C, et al. A human-
ized glycoprotein VI (GP VI )mouse model to assess the an-
tithrombotic efficacies of anti-GP VI agents[J]. J Pharma-
col Exp Ther,2012,341(1):156-163.

SCHULTE V, REUSCH HP, POZGAJOVA M, et al.
Two-phase antithrombotic protection after anti-glycopro-
tein VI treatment in mice[J]. Arterioscler Thromb Vasc Bi-
0l,2006,26(7) : 1640—1647.

INDURUWA I, JUNG SM, WARBURTON EA. Beyond
antiplatelets: the role of glycoprotein VI in ischemic
stroke[J]. Int J Stroke ,2016,11(6) :618—625.

R, ZENEE W PR NG 52 AR P2Y TE S JRAE
REMFITHEE[)].26 5 A1 5, 2019,38(4) : 218-224.
GURBEL PA, JEONG YH, NAVARESE EP, et al. Plate-
let-mediated thrombosis: from bench to bedside[J]. Circ

China Pharmacy 2020 Vol. 31 No. 20 .+ 2555 -«



[28]

[31]

[32]

[33]

[35]

[36]

[40]

- 2556 -

Res,2016. DOI:10.1161/CIRCRESAHA.115.307016.
GAO Y, YU C,PI S, et al. The role of P2Y 12 receptor in
ischemic stroke of atherosclerotic origin[J]. Cell Mol Life
Sci,2019,76(2) :341-354.

ANGIOLILLO DJ,ROLLINI F, STOREY RF, et al. Inter-
national expert consensus on switching platelet P2Y12 re-
ceptor-inhibiting therapies[J]. Circulation,2017,136(20):
1955-1975.

JEON YT, YANG W, QIAO JX, et al. Identification of
1-{2-[4-chloro-1"- (2, 2-dimethylpropyl) -7-hydroxy-1, 2-
dihydrospiro[indole-3, 4’ -piperidine]-1-yl]phenyl}-3-{5-
chloro-[1, 3]thiazolo[5, 4-b]pyridin-2-yl}urea, apotent, ef-
ficaciousand orally bioavailable P2Y1 antagonist as an an-
tiplatelet agent[J]. Bioorg Med Chem Lett, 2014, 24 (5) :
1294-1298.

YEUNG J, LI W,HOLINSTAT M, et al. Platelet signaling
and disease: targeted therapy for thrombosis and other re-
lated diseases[J]. Pharmacol Rev,2018,70(3):526—548.
XIANG Q,PANG X, LIU Z,et al. Progress in the develop-
ment of antiplatelet agents: focus on the targeted molecu-
lar pathway from bench to clinic[J]. Pharmacol Ther,
2019. DOI:10.1016/j.pharmthera.2019.107393.
ESTEVEZ B, DU X. New concepts and mechanisms of
platelet activation signaling[J].
2017,32(2):162-177.
NYLANDER S,KULL B, BIORKMAN JA, et al. Human
target validation of phosphoinositide 3-kinase (PI3K): ef-

Physiology: Bethesda,

fects on platelets and insulin sensitivity, using AZD 6482
a novel PI3K inhibitor[J]. J Thromb Haemost, 2012, 10
(10):2127-2136.

BIRD JE, SMITH PL, BOSTWICK JS, et al. Bleeding re-
sponse induced by anti-thrombotic doses of a phosphoi-
nositide 3-kinase (PI3K) -B inhibitor in mice[J]. Thromb
Res,2011,127(6) : 560—564.

MURPHY PT,GRACE S,GLAVEY S, et al. Rivaroxaban
may increase platelet activation in vivo via thromboxane
A2[J]. Circ Res, 2019. DOI: 10.1161/CIRCRESAHA.
119.315453.

SMITH WL, MARNETT LJ, DEWITT DL. Prostaglandin
and thromboxane biosynthesis[J]. Pharmacol Ther, 1991.
DOI:10.1016/0163-7258(91)90054-p.

FAN H, CHEN S, YUAN X, et al. Structural basis for li-
gand recognition of the human thromboxane A2 recep-
tor[J]. Nat Chem Biol,2019,15(1):27-33.

2019 F] ] DEARALE O M A5 — 2% B0 Bl o 1) 1L o el
FINGVEAL. 2019 Bl w] PLARTE LB — iRy v
B AR RALR[I/OL]. P 4 s e B g 42 & - P 4%
#,2019,2(1):el—e9.

ROLIN S, MASEREEL B, DOGNE JM. Prostanoids as

China Phammacy 2020 Vol. 31 No. 20

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[49]

[52]

pharmacological targets in COPD and asthma[J]. Eur J
Pharmacol ,2006,533(1/3) :89-100.
LI Z,DELANEY MK, O'BRIEN KA, et al. Signaling dur-
ing platelet adhesion and activation[J]. Arterioscler Thro-
mb Vasc Biol ,2010,30(12):2341-2349.
USTA C, TURGUT NT, BEDEL A. How abciximab
might be clinically useful[J]. Int J Cardiol, 2016. DOI:
10.1016/j.ijcard.2016.07.213.
ZHU G,ZHANG Q, REDDY EC, et al. The integrin PSI
domain has an endogenous thiol isomerase function and is
a novel target for antiplatelet therapy[J]. Blood, 2017, 129
(13):1840—-1854.
NIEMANMT. Protease-activated receptors in hemosta-
sis[J]. Blood ,2016,128(2) : 169—-177.
CUNNINGHAM M, MCINTOSH K, BUSHELL T, et al.
Proteinase-activated receptors (PARs) as targets for anti-
platelet therapy[J]. Biochem Soc Trans, 2016, 44 (2) .
606—612.
WIVIOTT SD, STEG PG. Clinical evidence for oral anti-
platelet therapy in acute coronary syndromes[J]. Lancet,
2015,386(9990) : 292-302.
WILSON SJ, ISMAT FA, WANG Z, et al. PAR4 (prote-
ase-activated receptor 4) antagonism with BMS-986120
inhibits human ex vivo thrombus formation[J]. Arterio-
scler Thromb Vasc Biol ,2018,38(2) :448—456.
KHAN N,FAROOQ AD, SADEK BS. Investigation of cy-
clooxygenase and signaling pathways involved in human
platelet aggregation mediated by synergistic interaction of
various agonists[J]. Drug Des Devel Ther, 2015. DOI:
10.2147/DDDT.S84335.
KORPORAAL SJA,MOLENAAR TJM, LUTTERS BCH,
et al. Peptide antagonists for P-selectin discriminate be-
tween sulfatide-dependent platelet aggregation and PSGL-
1-mediated cell adhesion[J]. J Clin Med, 2019. DOI:
10.3390/jcm8081266.
WANG Y, TANG J,ZHU H, et al. Aqueous extract of Rab-
dosia rubescens leaves: forming nanoparticles, targeting
P-selectin, and inhibiting thrombosis[J]. Int J Nanomedi-
cine,2015. DOI:10.2147/IIN.S91316.
LORDAN R, TSOUPRAS A, ZABETAKIS I, et al. Forty
years since the structural elucidation of platelet-activating
factor (PAF) : historical, current, and future research per-
spectives[J]. Molecules, 2019. DOI: 10.3390/molecules-
24234414.
PG R ML/ NS AL PR T S RS BRI T B A v
hEEFILRIL P BAP 2 LR FARNERFRE,
2020,27(1):1-5.8.

(ks F393:2020-04-27 &[0l [ 153 2020-09-11)

(G vk

FEZEG 2020 45 31 45 20 1



