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c Non-activated allbB3
: Activated allbB3

Figure 1 Molecular mechanisms for arterial thrombus formation (adapted from ref. 3).
Platelets adhere to exposed subendothelial matrices, then become activated, change shape,
secrete granule content, and aggregate to form thrombi. Critical molecules and proteins involved

in these processes are shown.
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Figure 2 Mechanisms for platelet activation and molecular targets for anti-platelet

drugs.

Molecular targets for anti-platelet drugs are indicated in italic and bold letters.
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Figure 3 Platelet ADP receptors (from ref. 6 with modification).
Platelets possess at lease two G-protein coupled receptors, P2Y; and P2Y s, as ADP

receptors.
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Figure 4 Impaired platelet aggregation in a patient with P2Y, deficiency (from ref. 7

with modification).

ADP-induced platelet aggregation was markedly impaired even at high concentrations
of ADP. In addition, impaired platelet aggregation was evident in response to low con-
centrations of collagen and U4419 (TXA: analogue) in a patient with P2Y» deficiency.
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Figure 5 Classification of P2Y» inhibitors.
Thienopyridine P2Y > inhibitors are prodrugs and irreversibly inhibit P2Y s,
whereas newly developed drugs are active and reversibly inhibit P2Y .
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Newly Developed Anti-platelet Drugs
Yoshiaki Tomiyama
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Platelets play a crucial role in arterial thrombus formation. Atherosclerosis is initially triggered by dysfunctional
endothelial cells via inflammatory processes. Recent studies have shown that platelets also play an important role in the
initiation of atherosclerotic lesions by releasing inflammatory mediators. Thus, atherosclerosis and thrombosis are interde-
pendent, and these processes are designated as atherothrombosis. As an initial step in thrombogenesis, platelets adhere to
altered vascular surfaces or exposed subendothelial matrices. Following adhesion, they become activated, change shape,
secrete granule content, and aggregate to form thrombi and provide catalytic surfaces to enhance blood coagulation. A
number of adhesive proteins [e.g,, von Willebrand factor (VWPF), collagen)], cell-adhesion receptors (e.g., GPIb-IX, Ourf3s)s
and platelet receptors (e.g., P2Y},, GPVI, PARI]) are involved in thrombus formation. This review describes molecular
mechanisms for thrombus formation and the targets of newly developed anti-platelet drugs.

( Jpn Coll Angiol, 2011, 51: 301-307)
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Thrombophilia in Japanese population

with special reference to protein S K196E mutation

EHEETY JFEX 2 REFE—3
Toshiyuki MIYATA Tomio KAWASAKI Yoichi SAKATA
MHE &Y INIBHET A 9)

Mitsuru MURATA Tetsuhito KOJIMA

ZRFEETCHIERMNEEREIF. BRERTFCECEFINRATRIET D, SADHENS, BiRMmEE
BREDBILEEFICEAEBICLEDBVNEFEET DI EHBESHICE > TER, BARADBRIRMEERESRE(C(E,
BALEEELGEVWTOT A S KIBEZEDRESNEESN D, AEEDATOESKIL. BAAKGS
ACTANTH D, Fle. KEEETOT4 VSEHDETE/EDS CEHBESNCSNTZ, TOTA VSEBETF
DOFRBIF. HRPBROBIEGZCOSIANOT VIRETET T 5, 074 VSEMEE30~508 DL TlE
BIFEDOBHIU20%IZERL, 7071 S KIBEZBREE(IC, 7074 VSERERTTIBBRFN
BdL. MBREFERTOJEUNT<FDIDT, OV RBEBRFICEELEVWCENABETHA D,

ABSTRACT
We recently evaluated the genetic contribution to venous thromboembolism and found that protein S
mutation K196E is a genetic risk factor for venous thromboembolism in the Japanese population. This

mutation has not been identified in Caucasian population, indicating an ethnic specific thrombosis-prone
mutation. The heterozygous carriers have been identified in about one out of 55 Japanese. Accordingly,
a substantial proportion of the Japanese population carries the mutant E allele and is at risk of devel-
oping venous thromboembolism. It may be valuable to advise concerned persons to avoid environmental
risk factors known to be associated with venous thromboembolism.

Key words; protein S, thrombophilia, venous thromboembolism
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