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กÒÃÈÖกÉÒâ¤Ã§ÊÃéÒ§áÅÐË¹éÒ·Õè¢Í§äกÅâ¤â»ÃµÕ¹
º¹¼ÔÇàกÅḉ àÅ×Í´ ¹Ñºà»ç¹ËÑÇã¨¢Í§กÒÃàÃÕÂ¹ÃÙéº·ºÒ·¢Í§
àกÅḉ àÅ×Í´ã¹กÃÐºÇ¹กÒÃËéÒÁàÅ×Í´ äกÅâ¤â»ÃµÕ¹º¹¼ÔÇ
àกÅç´àÅ×Í´à»ç¹µÑÇกÅÒ§ÊÓËÃÑºÊÍ§¢Ñ é¹µÍ¹ÊÓ¤Ñ­ã¹
กÃÐºÇ¹กÒÃ primary hemostasis ¤×Í adhesion áÅÐ
aggregation â´Â·ÓË¹éÒ·Õèà»ç¹µÑÇÃÑº¨Óà¾ÒÐÊÓËÃÑº
adhesion molecules ·ÕèàกÕèÂÇ¢éÍ§ »Ñ¨¨ØºÑ¹ÁÕกÒÃÈÖกÉÒ
¨¹ÃÙéกÅäกáÅéÇÇèÒ adhesion àÃÔèÁµé¹¨ÒกกÒÃàกÒÐµÔ´¢Í§
àกÅç´àÅ×Í´กÑº¼¹Ñ§ËÅÍ´àÅ×Í´¼èÒ¹â»ÃµÕ¹µÑÇกÅÒ§¤×Í
vWF «Ö è§ÊÒÁÒÃ¶¨ÑºกÑºäกÅâ¤â»ÃµÕ¹ª¹Ô´ gpIb/IX
ÊèÇ¹กÅäก¢Í§ aggregation ¤×ÍกÒÃ¨ÑºกÑ¹ÃÐËÇèÒ§
adhesion molecule (fibrinogen) กÑºäกÅâ¤â»ÃµÕ¹ª¹Ố
gpIIb/IIIa «Öè§¹Íก¨Òก Ñ̈ºกÑº fibrinogen áÅéÇ ÂÑ§ÊÒÁÒÃ¶
Ñ̈ºกÑº fibronectin áÅÐ vWF ä é́ÍÕก é́ÇÂ Ö̈§·ÓãËéàกỐ กÒÃ

àกÒÐกÅØ èÁ¢Í§àกÅç´àÅ×Í´¨Ó¹Ç¹ÁÒกÁÒÂ กÒÃÈÖกÉÒ
¤Ø³ÊÁºÑµÔ·Ò§ªÕÇà¤ÁÕ Ë¹éÒ·ÕèáÅÐกÅäกกÒÃ·Ó§Ò¹¢Í§
äกÅâ¤â»ÃµÕ¹ ¨Ö§µéÍ§ÍÒÈÑÂà·¤¹Ô¤áÅÐÇÔ¸ÕกÒÃµèÒ§æ
ÃèÇÁกÑ¹ËÅÒÂÇÔ̧ Õ à¾×èÍãËéä é́¢éÍÊÃØ»·ÕèªÑ́ à¨¹ ã¹ÃÐÂÐáÃกæ

Structure and function of platelet membrane glycoproteins

»ÃÕÂÒ¹Ò¶  Ç§Èì̈ Ñ¹·Ãì*

º·¹Ó

ÁÕกÒÃÈÖกÉÒáÅÐáºè§กÅØ èÁäกÅâ¤â»ÃµÕ¹à»ç¹
3 กÅØèÁ¤×Í gpI, gpII áÅÐ gpIII â´ÂÇÔ̧ Õ gel electrophore-
sis «Öè§à»ç¹กÒÃáºè§µÒÁ¢¹Ò´âÁàÅกØÅ ̈ Ö§äÁèÃÙéÃÒÂÅÐàÍÕÂ´
àกÕèÂÇกÑºâ¤Ã§ÊÃéÒ§·Ò§ªÕÇà¤ÁÕ Ë¹éÒ·ÕèáÅÐ¤ÇÒÁÊÓ¤Ñ­
¹Íก¨Òก¹Õ éµÑÇÃÑº¨Óà¾ÒÐ¢Í§àกÅç´àÅ×Í´ ËÅÒÂª¹Ô´
ÁÕ»ÃÔÁÒ³¹éÍÂÁÒกáÅÐäÁèÊÒÁÒÃ¶áÂกä´é´éÇÂà·¤¹Ô¤
´Ñ§กÅèÒÇ µèÍÁÒÁÕกÒÃ¾Ñ²¹Òãªé monoclonal antibody
ã¹กÒÃÈÖกÉÒµÓáË¹è§¨Óà¾ÒÐ Ë¹éÒ·Õè áÅÐáºè§กÅØèÁµÒÁ
ÃÐºº Cluster Differentiation of antigen (CD nomen-
clature) ã¹ÃÐÂÐËÅÑ§à·¤¹Ô¤µèÒ§æ ÁÕกÒÃ¾Ñ²¹Ò¢Öé¹ÁÒก
¨ Ö§·ÓãË é·ÃÒºÇ èÒäกÅâ¤â»Ãµ Õ¹º¹¼ÔÇàกÅ ç´àÅ ×Í´
ËÅÒÂª¹Ố  ̈ Ñ́ ÍÂÙèã¹กÅØèÁ¢Í§ Receptor families ãË­è «Öè§ÁÕ
nomenclature ¢Í§กÅØèÁàÍ§ ä é́áกè Integrins, Leucine-
rich glycoprotein, Immunoglobulin cell adhesion
molecules, Selectins, Quadraspanin áÅÐ Seven
transmembrane domain à»ç¹µé¹ (µÒÃÒ§·Õè 1) äกÅâ¤-
â»ÃµÕ¹º¹¼ÔÇàกÅḉ àÅ×Í´ÁÕËÅÒÂª¹Ố  (µÒÃÒ§·Õè 2) áµèºÒ§
ª¹Ô´à·èÒ¹Ñé¹·ÕèÁÕº·ºÒ·ÊÓ¤Ñ­µèÍกÃÐºÇ¹กÒÃËéÒÁàÅ×Í´

* á¢¹§ÇÔªÒÇÔ·ÂÒÈÒÊµÃìกÒÃ¸¹Ò¤ÒÃàÅ×Í´ ÀÒ¤ÇÔªÒà·¤¹Ô¤กÒÃá¾·Âì ¤³Ðà·¤¹Ô¤กÒÃá¾·Âì ÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
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µÒÃÒ§·Õè 1  Platelet membrane glycoproteins ¢Í§àกÅḉ àÅ×Í´áÅÐÂÕ¹·ÕèàกÕèÂÇ¢éÍ§

Integrin Fb R. IIb/IIIa 41a Fb, vWF Adhesion, aggregation,
IIb-41b Fn, Vn, ?TSP Protein trafficking
IIIa-61

Cg R. Ia/IIa Ia-49b Cg Adhesion
IIa-29

Fn R. Ic/IIa Ic-49e Fn Adhesion
IIa-29

Lm R. Ic/IIa Ic-49f Lm Adhesion
IIa-29

Vn R. α
v
/IIIa α

v
-51 Vn, Fb, vWF, ? Adhesion,

IIIa-61 Fn, ?TSP ? Protein trafficking
Leucine-rich GP vWF R. Ib/IX 42 vWF, Adhesion (high shear)

Ibα-42b Thrombin ?Thrombin act
Ibβ-42c
IX-42a

V
Immunoglobulin PECAM-1 31 Heparin Platelet and
cell endothelial cells binding
adhesion molecules FcγRII 32 Immune Immune

complex complex binding
ICAM-2 102 LFA-1 Platelet-leukocyte adhesion
HLA-I Histocompatibility complex

Selectins P-Selectin 62P Sialyl-Lex Platelet-leukocyte adhesion
(GMP-140,
PADGEM)

7-transmembrane Tb R. Tb Activation
domain TXA

2
 R. PGH

2
/TXA

2
Activation

(G protein-linked) α2-adrenergic R. Epinephrine Activation
Vasopressin R. Vasopressin Activation

4-transmembran p24 9 ? Activation
domain
2-transmembrane IV 36 Cg, TSP Adhesion
domain

GP; glycoprotein, CD; cluster differentiation antigen, Fb; fibrinogen, Fn; fibronectin, Vn; vitronectin, Tb; thrombin,
vWF; von Willebrand factor, TSP; thrombospondin, Cg; collagen, Lm; laminin, PGH; prostaglandin H, TXA;
thromboxane A

Gene family Common name gp CD Ligands Function
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µÒÃÒ§·Õè 2  äกÅâ¤â»ÃµÕ¹º¹¼ÔÇàกÅḉ àÅ×Í´: ÅÑกÉ³Ð·Ò§ªÕÇà¤ÁÕáÅÐกÒÃ·ÓË¹éÒ·Õèà»ç¹µÑÇÃÑº¨Óà¾ÒÐ

GP; glycoprotein, VLA; very late activation antigen, FnR; fibronectin receptor, VnR; vitronectin receptor
GMP; granule membrane protein; PADGEM; platelet activation-dependent granule external membrane, vWF;
von Willebrand factor

GP Mr Characteristics Analogous
Proteins

Receptor function
NR
(kD)

R
(kD)

Ia 150 165 Complex  with gpIIa VLA-2 Collagen receptor
α subunit vWF receptor on

unstimulated platelets,
thrombin receptor

Ib 160 128-141 Complex  with gpIX Fibronectin receptor
22 High sialic acid

Ic 148 145 Complex  with gpIIa VLA-5
25 α subunit

IIa 130 150 Complex  with gpIa, Ic FnR,
VLA β subunit

IIb 145 130 Complex  with gpIIIa,
23 Ca2+-dependent Fibrinogen, Fibronectin,

heterodimer vWF receptor on
IIIa 95 105 Cystein-rich, VnR, stimulated platelets

Complex  with gpIIb β subunit
IV 85 85 High glycosylated, Thrombospondin receptor

Protease-resistant
V 82 Thrombin substrate
IX 17 Complex  with gpIb
GMP-140 138 148 α-granule membrane
or protein, found on
PADGEM stimulated platelet
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¤Ø³ÊÁºÑµÔáÅÐË¹éÒ·Õèâ´Â·ÑèÇä»¢Í§äกÅâ¤â»ÃµÕ¹º¹
¼ÔÇàกÅç´àÅ×Í´·Õè¨Ñ´ÍÂÙèã¹กÅØèÁµèÒ§æ
I. Integrins

â»ÃµÕ¹ã¹กÅØèÁ¹Õéà»ç¹ transmembrane proteins
â¤Ã§ÊÃéÒ§·Ò§ªÕÇà¤ÁÕà»ç¹ heterodimer »ÃÐกÍº´éÇÂ
2 subunits ·ÕèÁÕ¢¹Ò´áÅÐâ¤Ã§ÊÃéÒ§ªÕÇà¤ÁÕµèÒ§กÑ¹ ä é́áกè
α�subunit áÅÐ β�subunit â»ÃµÕ¹·Ñé§ÊÍ§ÊÒÂ¨ÑºกÑ¹
é́ÇÂ¾Ñ¹¸Ð non-covalent áÅÐ Ca2+-dependent1-5

α�subunit »ÃÐกÍº´éÇÂ divalent cation
binding domain ¨Ó¹Ç¹ 3-4 µÓáË¹è§ ·ÕèÈÖกÉÒáÅéÇ¾ºÁÕ
α�subunit ̈ Ó¹Ç¹ 13 ª¹Ố  ·ÕèกÓË¹´â´ÂÂÕ¹µèÒ§กÑ¹ ÊèÇ¹

β�subunit ÀÒÂã¹»ÃÐกÍº´éÇÂ disulfide bond
ËÅÒÂµÓáË¹è§ »Ñ¨¨ØºÑ¹¾ºÁÕ β�subunit áÅéÇ¨Ó¹Ç¹ 7
ª¹Ố  ÃÙ»·Õè 1 áÊ´§â¤Ã§ÊÃéÒ§·Ò§ªÕÇà¤ÁÕ¢Í§äกÅâ¤â»ÃµÕ¹
ã¹กÅØèÁ integrins

Integrins áµèÅÐª¹Ố ·ÓË¹éÒ·Õèã¹กÒÃ Ñ̈º¨Óà¾ÒÐ
กÑº ligand à©¾ÒÐ Êè§ÊÑ­­Ò³ÃÐËÇèÒ§à«ÅÅì ËÃ×ÍÃÐËÇèÒ§
à«ÅÅìกÑºâ»ÃµÕ¹ÀÒÂ¹Íก ÁÕº·ºÒ·ÊÓ¤Ñ­ã¹กÃÐºÇ¹
กÒÃ¢¹Êè§â»ÃµÕ¹ÀÒÂã¹à«ÅÅì ÊÓËÃÑºàกÅç´àÅ ×Í´
äกÅâ¤â»ÃµÕ¹ÊÓ¤Ñ­·Õè̈ Ñ́ ÍÂÙèã¹กÅØèÁ¹Õé¤×Í gpIa, gpIc, gpIIa,
gpIIIa áÅÐ gpIIb â´ÂÁÕÃÒÂÅÐàÍÕÂ´ Ñ́§¹Õé

ÃÙ»·Õè 1  Biochemical structure of Integrins

1. Platelet membrane glycoprotein IIb/IIIa

(gpIIb/IIIa)

Biochemical structure
à»ç¹ complex ÃÐËÇèÒ§ gpIIb áÅÐ gpIIIa

«Öè§à»ç¹ÊÒÂ polypeptide 2  ÊÒÂกÓË¹´กÒÃÊÃéÒ§ â´ÂÂÕ¹
·Õ èÍÂÙ èãกÅéกÑ¹º¹á¢¹¢éÒ§ÂÒÇ¢Í§â¤ÃâÁâ«Á¤Ù è·Õ è 17
(q21-23)6

gpIIIa à»ç¹ single polypeptide ¢¹Ò´ 95 kD
ÀÒÂã¹ÁÕ cysteine-rich domain ̈ Ó¹Ç¹  5 µÓáË¹è§ (ÃÙ»·Õè
2) ÊÓËÃÑº gpIIb à»ç¹ dimeric polypeptide ÁÕ¢¹Ò´
»ÃÐÁÒ³ 145 kD ã¹ non-reduced gel »ÃÐกÍº´éÇÂ
2 subunits µèÍกÑ¹´éÇÂ s-s bond กÒÃÊÃéÒ§àÃÔèÁ¨ÒกÂÕ¹
กÓË¹´กÒÃÊÃéÒ§ pro IIb molecule กèÍ¹ ¨Òก¹Ñé¹ pro IIb
molecule ¨Ðà¢éÒ Ñ̈º gpIIIa ã¹ endoplasmic reticulum
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(ER) áÅÐàÁ×èÍ complex ¹Õéà¤Å×èÍ¹à¢éÒÊÙè golgi «Öè§à»ç¹
ºÃÔàÇ³·Õè pro IIb ¶Ùก Ñ́́ á»Å§ â´ÂáÂกà»ç¹ 2 subunits
àÃÕÂกÇèÒ heavy chain (gpIIbα) áÅÐ light chain (gpIIbβ)7

Heavy chain ËÃ×Í gpIIbα ÁÕ¢¹Ò´ãË­èกÇèÒáÅÐ
à»ç¹ÊèÇ¹·Õè»ÃÒก¯ÀÒÂ¹Íกà«ÅÅì àª×èÍÁµèÍกÑº light chain
ËÃ×Í gpIIbβ «Öè§ÁÕ¢¹Ò´àÅçกกÇèÒáÅÐà»ç¹ÊèÇ¹ membrane-

anchoring é́ÇÂ s-s bond áÅÐàª×èÍÁµèÍกÑº gpIIIa é́ÇÂ
non-covalent bond

àÁ×èÍ¶Ùก Ñ́́ á»Å§ÀÒÂã¹ golgi áÅéÇ mature gpIIb/
IIIa ¨Ð¶Ùก¹ÓÍÍกä»ÂÑ§àÁÁàºÃ¹¢Í§àกÅḉ àÅ×Í´ â´Â¾º
ä é́·Ñé§ÊèÇ¹ plasma membrane, OCS membrane áÅÐ
α�granule membrane

ÃÙ»·Õè 2  Structure of platelet membrane glycoprotein IIb/IIIa

กÒÃÊกÑ´äกÅâ¤â»ÃµÕ¹à¾×èÍกÒÃÈÖกÉÒ ÁÕÇÔ¸ÕกÒÃ
¤ÅéÒÂกÑº·Õ èãªéáÂกÊกÑ´äกÅâ¤â»ÃµÕ¹¨Òกà«ÅÅì·Õ èÁ Õ
¹ÔÇà¤ÅÕÂÊÍ×è¹ ¢éÍÁÙÅ¾×é¹°Ò¹·ÕèÊÓ¤Ñ­¤×Í äกÅâ¤â»ÃµÕ¹
º¹àÁÁàºÃ¹¢Í§àกÅç´àÅ×Í´ÁÕ»ÃÔÁÒ³ÁÒกà¾ÕÂ§¾Í (5%
¢Í§ platelet total proteins) ¹Íก¨Òก¹Õéâ»ÃµÕ¹º¹
àÁÁàºÃ¹¢Í§àกÅḉ àÅ×Í´ÂÑ§¤§ÊÀÒ¾ä é́́ ÕËÅÑ§กÒÃáµกÊÅÒÂ
ÁÕ¢éÍÂกàÇé¹กÃ³ÕกÒÃáÂกÊกÑ́  gpIb ·Õè¾ºÇèÒÊÒÁÒÃ¶¶Ùก
·ÓÅÒÂä´é¨ÒกàÍ¹ä«Áì»ÃÐàÀ· calcium-dependent
protease «Öè§áกé»Ñ­ËÒä´éâ´Âãªé protease inhibitor
·ÕèàËÁÒÐÊÁàªè¹ leupeptin ËÃ×Íãªéáºº cocktail ·ÕèÁÕ
benzamidine áÅÐ phenylmethylsulfonyl fluoride

(PMSF) ÃèÇÁ é́ÇÂ ËÅÑ§¨ÒกÊÅÒÂàกÅḉ àÅ×Í´áÅéÇ»Ñè¹áÂก
é́ÇÂ¤ÇÒÁàÃçÇÊÙ§·Õè 100,000g ¹Ò¹»ÃÐÁÒ³ 1-3 ªÑèÇâÁ§

à¾×èÍกÓ Ñ́̈  cytoskeletal components ÍÍกä» (ËÒกà»ç¹
กÒÃáÂกÊกÑ́ àกÅḉ àÅ×Í´·ÕèäÁè¶ÙกกÃÐµØé¹ ªÑé¹¹Õé»ÃÐกÍº é́ÇÂ
actin filaments à»ç¹ÊèÇ¹ãË­è) ¨Òก¹Ñé¹¹ÓÊèÇ¹ platelet
lysate ä»áÂกªÑé¹ é́ÇÂ Lectin affinity column, gel filtra-
tion ËÃ×Í ion-exchange resins à¾×èÍàกçºà©¾ÒÐ glyco-
protein-rich fraction8

กÒÃÇÔà¤ÃÒÐËìäกÅâ¤â»ÃµÕ¹ä´éáกè ÈÖกÉÒกÒÃ
áÊ´§ÍÍกº¹àกÅç´àÅ×Í´ ËÃ×Íº¹à«ÅÅìª¹Ô´Í× è¹ â´Â
µÔ´©ÅÒกâÁàÅกØÅ´éÇÂÊÒÃÃÑ§ÊÕËÃ×ÍÊÒÃàÃ×Í§áÊ§ áÅéÇ
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áÂก¼èÒ¹กÃÐáÊä¿¿éÒ «Öè§ÍÒ¨à»ç¹ SDS-PAGE ·Ñé§áºº
reduced- ËÃ×Í non-reduced ËÃ×Í Two-dimensional
reduced/non-reduced ËÃ×Í Cross-immunoelectro-
phoresis «Öè§àËÁÒÐÊÓËÃÑºกÒÃÈÖกÉÒâÁàÅกØÅ·Õèà»ç¹ÊÒÃ
»ÃÐกÍºàªÔ§«éÍ¹ ËÒกÁÕâÁâ¹â¤Å¹ÍÅ áÍ¹µÔºÍ´Õ
·Õ è¨Óà¾ÒÐµèÍäกÅâ¤â»ÃµÕ¹ã´æ ¨Ð·ÓãËéกÒÃÈÖกÉÒ
ÁÕ¤ÇÒÁ¨Óà¾ÒÐÁÒก¢Öé¹ â´ÂกÒÃáÂก¼èÒ¹กÃÐáÊä¿¿éÒ
áÅÐà¤Å× èÍ¹ÂéÒÂâÁàÅกØÅÅ§º¹á¼è¹àÁÁàºÃ¹ áÅÐ·Ó
»¯Ôก ÔÃ ÔÂÒกÑºáÍ¹µÔºÍ´Õ Ê Ñ§àกµÊÕ¢Í§á¶ºâ»ÃµÕ¹
(ËÒกãªéËÅÑกกÒÃ colorimetric) ËÃ×ÍกÒÃàÃ×Í§áÊ§ (ËÒกãªé
ËÅÑกกÒÃ chemiluminescent)  (Ã Ù»·Õ è 3)8-14 กÒÃãªé
âÁâ¹â¤Å¹ÍÅ áÍ¹µÔºÍ´Õ¹Íก¨ÒกÁÕ»ÃÐâÂª¹ìã¹
กÒÃÈÖกÉÒâ¤Ã§ÊÃéÒ§·Ò§ªÕÇà¤ÁÕ áÅÐกÒÃáÊ´§ÍÍก¢Í§
âÁàÅกØÅáÅéÇ ÂÑ§ªèÇÂãËéä´é¢éÍÁÙÅàกÕ èÂÇกÑºË¹éÒ·Õ è¢Í§
âÁàÅกØÅ Ñ́§กÅèÒÇº¹àกÅḉ àÅ×Í´ กÒÃà»ÅÕèÂ¹á»Å§â¤Ã§ÊÃéÒ§
¢Í§âÁàÅกØÅËÅÑ§กÒÃกÃÐµØ é¹ ¹Íก¨Òก¹Õ éÂÑ§ãªéÈÖกÉÒ

กÒÃáÊ´§ÍÍก·Õè¼Ô´»กµÔ¢Í§âÁàÅกØÅ´Ñ§กÅèÒÇº¹¼ÔÇ¢Í§
àกÅç´àÅ×Í´¼Ù é» èÇÂ·Õ èÁ Õ¤ÇÒÁ¼Ô´»กµÔ·Ò§¾Ñ¹¸ØกÃÃÁ
ÍÕก´éÇÂ

»Ñ¨¨ØºÑ¹¹ÔÂÁÈÖกÉÒâÁàÅกØÅµèÒ§æ ã¹ÃÐ´ÑºÂÕ¹
áÅÐÃÐ´ÑºâÁàÅกØÅ´éÇÂà·¤¹Ô¤·Ò§Í³ÙÇÔ·ÂÒ àªè¹ กÒÃ
â¤Å¹ÂÕ¹·ÕèÊ¹ã¨ à¾×èÍÈÖกÉÒกÒÃáÊ´§ÍÍก¢Í§âÁàÅกØÅ
´Ñ§กÅèÒÇ à¾ÃÒÐºÒ§¤ÃÑ é§»ÃÔÁÒ³â»ÃµÕ¹·ÕèáÂกÊกÑ´ÁÕ
äÁèÁÒก¾Í â»ÃµÕ¹äÁè¤§ÊÀÒ¾ËÅÑ§กÒÃÊกÑ́  ËÃ×Íä é́â»ÃµÕ¹
·ÕèäÁèÊÁºÙÃ³ìµÒÁ¸ÃÃÁªÒµÔ à«ÅÅìà¾ÒÐàÅÕéÂ§·ÕèáÊ´§ÍÍก
¢Í§äกÅâ¤â»ÃµÕ¹º¹¼ÔÇàกÅç´àÅ×Í´ «Ö è§ãªéà»ç¹áËÅè§
¢Í§กÒÃâ¤Å¹ÂÕ¹ä´éáก è Human umbil ical vein
endothelial cell (HUVEC) ÊÓËÃÑºà»ç¹áËÅè§¢Í§กÒÃ
â¤Å¹ÂÕ¹·Õ èกÓË¹´กÒÃÊÃéÒ§ gpIIIa15 áÅÐ Human
erythroleukemic cells (HEL) ÊÓËÃÑºà»ç¹áËÅè§¢Í§กÒÃ
â¤Å¹ÂÕ¹·ÕèกÓË¹´กÒÃÊÃéÒ§ gpIIb14

ÃÙ»·Õè 3 SDS-PAGE and autoraiography of plateltmembrane glycoprotiens
(Lane 5; gpIIb/IIIa, Lane 7; gpIb)

(ÃÙ»ÀÒ¾ Ñ́́ á»Å§¨Òก platelet Immunobiology: Molecular and clinical aspects, Kunicki TJ, 1989)

¨ÒกกÒÃÈÖกÉÒ platelet gpIIb/IIIa ¾ºÇèÒ
ÁÕâ¤Ã§ÊÃéÒ§·Ò§ªÕÇà¤ÁÕ¤ÅéÒÂ¤ÅÖ§กÑºâ»ÃµÕ¹ã¹กÅØ èÁ
adhesion receptor Í×è¹æ ·Ñé§ã¹ÊèÇ¹¢Í§ a subunit áÅÐ

β subunit ·Ñé§´éÒ¹¤Ø³ÊÁºÑµÔ ´Ñ§áÊ´§ã¹µÒÃÒ§·Õè 3
áÅÐÅÓ Ñ́ºกÃ´ÍÐÁÔâ¹ Ñ́§áÊ´§ã¹µÒÃÒ§·Õè 4 µÒÁÅÓ Ñ́º
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µÒÃÒ§·Õè 3  กÒÃà»ÃÕÂºà·ÕÂº¤Ø³ÊÁºÑµÔ¢Í§ gpIIb/IIIa กÑº adhesion receptors Í×è¹æ

Number of amino acids, total 1008 1018 1008
Large chain 871 860 858
Small chain 137 158 150
Number of cysteine, total 17 18 20
Large chain 14 15 16
Small chain 3 3 4
Potential N-linked gycosylation (Asn-Xaa-Ser/Thr) 5 13 14
Large chain 4 10 14
Small chain 1 3 0
Putative Ca2+-binding repeats 4 4 4
Length of cytoplasmic domain 20 32 28
Number of amino acid
βββββ Subunits gpIIIa Band 3 Leukocyte βββββ
Number of amino acids 762 779 747
(mature protein)
Potential N-linked glycosylation sites at extracellular domain 6 12 5
Number of cysteine 56 56 56
Length of cytoplasmic domain 41-46 41-46 40-45
Number of amino acid
Number of cysteine repeats 4 4 4

ααααα Subunits gpIIb VnR FnR

Common 261 28.9 27 17.0 288 27.1
gpIIb vs FnR 359 39.8 43 27.1 402 37.9
gpIIb vs VnR 340 37.7 43 27.0 383 36.1
FnR vs VnR 424 47.0 49 30.8 473 44.5
βββββ Subunits
Common 248 31.4
gpIIa vs Band 3 358 45.3
gpIIIa vs Leukocyte β 304 38.5
Band 3 vs Leukocyte β 359 45.4

µÒÃÒ§·Õè 4  Protein sequence identities in the adhesion receptor subunits

ααααα Subunits Large chain Small chain Overall
No.               %                       No.                %                      No.                %

Fn:  fibronectin, Vn; Vitronectin
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กÒÃÇÔà¤ÃÒÐËì cDNA ·ÕèกÓË¹´กÒÃÊÃéÒ§â»ÃµÕ¹
3 ª¹Ố ¤×Í platelet gpIIIa, Leukocyte β-subunit áÅÐ
Band 3 ¾ºÇèÒºÃÔàÇ³·ÕèÁÕ¤ÇÒÁ¤ÅéÒÂ¤ÅÖ§กÑ¹ÍÂÙèã¹ªèÇ§
กÃ´ÍÐÁÔâ¹ÅÓ Ñ́º·Õè 110-350 áÅÐÁÕ¤ÇÒÁ¤ÅéÒÂกÑ¹ÁÒกกÇèÒ
45%16 (ÃÙ»·Õ è 4) ÊèÇ¹ gpIIb àÁ× èÍà»ÃÕÂºà·ÕÂºกÑº

Vitronectin receptor áÅÐ Fibrinogen receptor
¾ºÇèÒ·Ñ é§ÊÒÁâÁàÅกØÅÁÕ¤ÇÒÁàËÁ×Í¹กÑ¹ ¤×ÍÁÕÊ èÇ¹
cytoplasmic tail ÊÑé¹æ ¢¹Ò´»ÃÐÁÒ³ 20-32 residues
large chain »ÃÐกÍº´éÇÂ 4 calcium binding repeat
áÅÐµÓáË¹è§ cysteine ¨Ó¹Ç¹ÁÒก14 Ñ́§áÊ´§ã¹ÃÙ»·Õè 5

ÃÙ»·Õè 4  Model of the overall cDNA-derived structure of βββββ subunits of gpIIIa,
leukocyte βββββ subunit and Band 3

(ÃÙ»ÀÒ¾ Ñ́́ á»Å§¨Òก platelet Immunobiology: Molecular and clinical aspects, Kunicki TJ, 1989)

ÃÙ»·Õè 5 Model of overall cDNA-derived structure of two-chain ααααα subunits of gpIIb, VnRααααα and FnRααααα
(*cysteine missing in gpIIb and VnRααααα)

(ÃÙ»ÀÒ¾ Ñ́́ á»Å§¨Òก platelet Immunobiology: Molecular and clinical aspects, Kunicki TJ, 1989)

Expression and function
gpIIb/IIIa à»ç¹äกÅâ¤â»ÃµÕ¹ª¹Ô´·Õè¾ºÁÒก·ÕèÊØ´

ã¹àกÅç´àÅ×Í´ ¾ºä´éµÑé§áµèÃÐÂÐ megakaryocyte áÅÐ
ã¹àกÅḉ àÅ×Í´ ·Ñé§ÀÒÇÐ»กµÔáÅÐÀÒÇÐ·Õè¶ÙกกÃÐµØé¹ â´ÂÁÕ
»ÃÐÁÒ³ 40x103-80x103 âÁàÅกØÅº¹¼ÔÇàกÅç´àÅ×Í´

áÅÐÍÕก»ÃÐÁÒ³ 40x103 âÁàÅกØÅÍÂÙèÀÒÂã¹·ÕèºÃÔàÇ³
¼¹Ñ§¢Í§ open canalicular system (OCS) áÅÐ
α-granule17 ¹Íก¨Òก¹ÕéÂÑ§ÊÒÁÒÃ¶¾ºä´éº¹¼ÔÇà«ÅÅì
ª¹Ô´Í×è¹´éÇÂ

gpIIb/IIIa à» ç¹ receptor ¨Óà¾ÒÐÊÓËÃÑº
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adhesive ligands ä é́áกè fibrinogen, vWF, fibronectin
áÅÐ vitronectin ¹Íก¨Òก¹Õéàª×èÍÇèÒÂÑ§ÊÒÁÒÃ¶ Ñ̈ºกÑº throm-
bospondin ä´é´éÇÂ áµè ligand ËÅÑก¤×Í fibrinogen
ÍÂèÒ§äÃกçµÒÁ àกÅç´àÅ×Í´µéÍ§¶ÙกกÃÐµØ é¹àÊÕÂกèÍ¹¨Ö§
ÊÒÁÒÃ¶·ÓË¹éÒ·Õèä é́18 กÒÃ Ñ̈ºกÑ¹ÃÐËÇèÒ§ gpIIb/IIIa áÅÐ
ligands µèÒ§æ àกỐ ¢Öé¹¼èÒ¹ºÃÔàÇ³à©¾ÒÐ·ÕèÍÂÙèã¹ ligands
áÅÐÁÕÅÓ´ÑºกÃ´ÍÐÁÔâ¹¤×Í Agr-Gly-Asp (RGD)
sequence19  à·èÒ¹Ñé¹ Ñ́§áÊ´§ã¹ÃÙ»·Õè 2 ÊÓËÃÑº fibrino-
gen «Öè§à»ç¹ ligand ËÅÑก ÁÕºÃÔàÇ³¾ÔàÈÉ¹ÍกàË¹×Í
¨Òก ligands Í×è¹æ ¤×Í γ�chain ÁÕºÃÔàÇ³à©¾ÒÐ«Öè§
»ÃÐกÍº´éÇÂกÃ´ÍÐÁÔâ¹¨Ó¹Ç¹ 10 µÓáË¹è§àÃÕÂ§กÑ¹
àÃÕÂกÇèÒ Dodecapeptide sequence (HHLGAKQAGDV)
«Öè§ÊÒÁÒÃ¶ Ñ̈ºกÑº gpIIb/IIIa ä é́20 agonist ·ÕèÊÓ¤Ñ­ã¹กÒÃ
กÃÐµØé¹ gpIIb/IIIa ¤×Í ADP áÅÐ thrombin ÀÒÂËÅÑ§
กÒÃกÃÐµØé¹áÅéÇ¨Ö§¨ÐàกÔ´กÒÃàกÒÐกÅØèÁ¢Í§àกÅç´àÅ×Í´ä´é
ÍÂèÒ§äÃกçµÒÁ ¢Ñé¹µÍ¹áÃก¢Í§กÃÐºÇ¹กÒÃ hemostasis
ÂÑ§µéÍ§กÒÃ gpIIb/IIIa ´éÇÂ à¾ÃÒÐกÒÃàกÒÐµÔ´¼¹Ñ§
ËÅÍ´àÅ×Í´ÍÒÈÑÂ vWF «Öè§ Ñ̈ºä é́กÑºäกÅâ¤â»ÃµÕ¹·Ñé§ÊÍ§
ª¹Ố ¤×Í gpIb/IX áÅÐ gpIIb/IIIa

กÒÃÊè§ÊÑ­­Ò³à¢éÒÊÙèàกÅç´àÅ×Í´ËÅÑ§»¯ÔÊÑÁ¾Ñ¹¸ì
ÃÐËÇèÒ§ ligand áÅÐ gpIIb/IIIa à»ç¹´Ñ§¹Õé cytoplasmic
domain ¢Í§ gpIIb/IIIa àกỐ  interaction กÑº submem-
branous actin cytoskeleton ¼èÒ¹â»ÃµÕ¹ Talin21,22

»¯ÔÊÑÁ¾Ñ¹¸ìÃÐËÇèÒ§äกÅâ¤â»ÃµÕ¹กÑº cytoskelatal
network ·ÓãËéàกÔ´áÃ§´Ö§ â¤Ã§ÊÃéÒ§ ¼ÔÇàกÅç´àÅ×Í´
à»ÅÕ èÂ¹á»Å§ Êè§¼ÅãËéàกÔ´กÒÃÂÖ´àกÒÐกÑ¹ÃÐËÇèÒ§
àกÅḉ àÅ×Í´ä é́ ¹Íก¨Òก¹ÕéกÒÃàกỐ áÃ§ Ö́§ÂÑ§ªèÇÂ¤Çº¤ØÁ clot
retraction áÅÐËÒกกÒÃกÃÐµØé¹àËÁÒÐÊÁ ¨ÐÊè§¼ÅãËé
gpIIb/IIIa ÊÒÁÒÃ¶ Ñ̈ºกÑº Fibrin ªèÇÂàÊÃÔÁ¤ÇÒÁá¢ç§áÃ§
¢Í§กÅØèÁàกÅç´àÅ×Í´ÍÕก´éÇÂ

´Ñ§¹ Ñ é¹ ¹Íก¨Òกº·ºÒ·ÊÓ¤Ñ­ã¹กÃÐºÇ¹
กÒÃàกÒÐµÔ´¼¹Ñ§ËÅÍ´àÅ×Í´áÅÐกÒÃàกÒÐกÅØ èÁ¢Í§
àกÅç´àÅ×Í´´éÇÂกÑ¹àÍ§áÅéÇ gpIIb/IIIa ÂÑ§ªèÇÂ·ÓãËéàกÔ´
spreading ¢Í§àกÅç´àÅ×Í´ËÅÑ§กÒÃàกÒÐµÔ´23 ªèÇÂ·ÓãËé
àกÔ´ clot retraction áÅÐÂÑ§à»ç¹áËÅè§ÊÐÊÁ fibrinogen
ã¹ α�granule24 ÍÕก´éÇÂ º·ºÒ·Í×è¹·ÕèäÁèàกÕ èÂÇ¢éÍ§
กÑºกÒÃàกÒÐµÔ´áÅÐกÒÃàกÒÐกÅØ èÁ¢Í§àกÅç´àÅ×Í´¤×Í
ªèÇÂã¹กÒÃ¨ÑºกÑ¹ÃÐËÇèÒ§ plasminogen áÅÐ FXIIIa

กÑºàกÅç´àÅ×Í´25 กÒÃà¤Å×èÍ¹ÂéÒÂá¤Åà«ÕÂÁ¼èÒ¹àÁÁàºÃ¹
¢Í§àกÅḉ àÅ×Í´26 áÅÐกÒÃ Ñ̈ºกÑ¹ÃÐËÇèÒ§ IgE กÑºàกÅḉ àÅ×Í´
«Öè§ÁÕ¼Å·ÓãËéàกỐ  cytotoxicity µèÍ parasite ÍÕก é́ÇÂ27

2. Platelet membrane glycoprotein Ia/IIa complex

gpIa/IIa Ñ́̈ ÍÂÙèã¹ β
1
-integrin family ÁÕº·ºÒ·

äÁèÁÒก¹ÑกµèÍกÃÐºÇ¹กÒÃàกÒÐกÅØèÁ¢Í§à«ÅÅì à¹×èÍ§¨Òก
gpIa/IIa ¨ÑºกÑº collagen28 µéÍ§กÒÃ divalent cation
ÊÍ§ª¹Ố ¤×Í Mg2+ ËÃ×Í Mn2+ áÅÐ¶ÙกÂÑºÂÑé§ä é́́ éÇÂ Ca2+

´Ñ§¹Ñ é¹ã¹ÃèÒ§กÒÂ¤¹»กµÔ ¨Ö§á·ºäÁèàกÔ´»¯ÔÊÑÁ¾Ñ¹¸ì
ÃÐËÇèÒ§äกÅâ¤â»ÃµÕ¹ª¹Ố ¹ÕéกÑº collagen àÅÂ à¾ÃÒÐã¹
ÃèÒ§กÒÂÁÕ»ÃÔÁÒ³ Ca2+ ÊÙ§áÅÐÁÕ Mg2+ ¹éÍÂÁÒก ã¹¤¹·ÕèÁÕ
¤ÇÒÁ¼Ô´»กµÔ¢Í§ÂÕ¹·ÕèกÓË¹´กÒÃÊÃéÒ§ gpIa/IIa ¨Ð¾º
ÁÕàÅ×Í´ÍÍก§èÒÂ áµèäÁèÃØ¹áÃ§

3. Platelet membrane glycoprotein Ic/IIa complex

¨Ñ´ÍÂÙèã¹กÅØèÁ¢Í§ β
1
-integrin family ¾ºä´é

º¹à«ÅÅìª¹Ô´Í× è¹æ ÁÕº·ºÒ·ÊÓ¤Ñ­µèÍกÒÃ¨ÑºกÑ¹
ÃÐËÇèÒ§àกÅḉ àÅ×Í´ã¹¢³Ð»กµÔ (resting) กÑº fibronectin
º¹à«ÅÅìª¹Ô´Í×è¹29 áÅÐÂÑ§ÁÕÊèÇ¹àกÕèÂÇ¢éÍ§µèÍกÒÃ¾Ñ²¹Ò
¢Í§à«ÅÅìáÅÐกÒÃกÃÐ¨ÒÂ¢Í§à«ÅÅìÁÐàÃç§ä»ÂÑ§ÍÇÑÂÇÐÍ×è¹

4. Platelet membrane ααααα
v
/gpIIIa complex

ÁÕ ligand ¨Óà¾ÒÐ¤×Í vitronectin30 ·Ó§Ò¹ä é́ã¹
ÊÀÒÇÐ·ÕèÁÕ Mg2+ ËÃ×Í Mn2+ ÍÂÙè́ éÇÂ ·ÓãËéàกỐ  platelet
adhesion Ñ́̈ ÍÂÙèã¹กÅØèÁ β

3
-integrin family âÁàÅกØÅÍ×è¹·Õè

·ÓË¹éÒ·Õèà»ç¹ ligand ä´éÍÕก¤×Í fibrinogen, vWF áÅÐ
thrombospondin31 áµèÂÑ§äÁèÁÕ¢éÍÁÙÅªÑ´à¨¹ã¹ÊèÇ¹
·ÕèàกÕèÂÇ¢éÍ§กÑºàกÅç´àÅ×Í´ ¾º α

v
/gpIIIa ä´é º¹¼¹Ñ§

ËÅÍ´àÅ×Í´ áÅÐ osteoclast32 ̈ ÒกกÒÃÈÖกÉÒ ¾ºÇèÒÁÕÊèÇ¹
àกÕèÂÇ¢éÍ§ã¹กÃÐºÇ¹¢Í§ÃèÒ§กÒÂËÅÒÂÍÂèÒ§ ä é́áกè bone
resorption,33 endothelial-matrix interaction,34 lymphoid
cell apoptosis,35 neovascularization,36 smooth muscle
cell migration áÅÐ intemal hyperplasia37

II. Leucine-rich glycoprotein (LRG) receptor
âÁàÅกØÅº¹¼ÔÇàกÅḉ àÅ×Í´·ÕèÁÕâ¤Ã§ÊÃéÒ§·Ò§ªÕÇà¤ÁÕ

¨Ñ´ÍÂÙèã¹กÅØèÁ¹ÕéÁÕà¾ÕÂ§ª¹Ô´à´ÕÂÇ ¤×Í gpIb/IX áµè¹ÑºÇèÒ
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ÁÕ¤ÇÒÁÊÓ¤Ñ­µèÍº·ºÒ·Ë¹éÒ·Õè¢Í§àกÅç´àÅ×Í´ áÅÐกÒÃ
àกÔ´¾ÂÒ¸ÔÊÀÒ¾¢Í§ÃèÒ§กÒÂ·ÕèªÑ´à¨¹·Ñé§ autoimmune
áÅÐ drug-induced thrombocytopenia

Platelet membrane glycoprotein Ib/IX

Biochemical structure
â¤Ã§ÊÃéÒ§ªÕÇà¤ÁÕà»ç¹ heterodimer »ÃÐกÍº é́ÇÂ

gpIX áÅÐ gpIb â´ÂÁÕÃÒÂÅÐàÍÕÂ´ Ñ́§¹Õé
gpIX à»ç¹ÊÒÂ polypeptide ¢¹Ò´¹éÓË¹ÑกâÁàÅกØÅ

»ÃÐÁÒ³ 20 kD38 ¤Çº¤ØÁáÅÐกÓË¹´กÒÃÊÃéÒ§â´Â
ÂÕ¹º¹â¤ÃâÁâ«Á¤Ùè·Õè 3 »ÅÒÂ N-terminal ÍÂÙè́ éÒ¹ extra-
cellular region áÅÐÁÕÊèÇ¹ cytoplasmic domain ÊÒÂÊÑé¹
gpIX ̈ ÑºกÑº gpIb ́ éÇÂ noncovalent bond ̈ ÒกกÒÃÈÖกÉÒ
äÁè¾ºÇèÒ gpIX àกÕèÂÇ¢éÍ§â´ÂµÃ§กÑºË¹éÒ·Õè¢Í§àกÅḉ àÅ×Í´
áÁéÂÑ§äÁè·ÃÒºË¹éÒ·Õ èá¹èªÑ´ áµè¾ºÇèÒÁÕ¤ÇÒÁ¨Óà»ç¹
à¾ÃÒÐËÒกäÁèÁÕ gpIX ̈ Ð·ÓãËé gpIb àÊÕÂàÊ¶ÕÂÃÀÒ¾ã¹กÒÃ
áÊ´§ÍÍก áÅÐàÊ ÕÂ»ÃÐÊÔ·¸ ÔÀÒ¾ã¹กÒÃ·ÓË¹éÒ·Õ è
¹Íก¨Òก¹ÕéÂÑ§ÁÕ¤ÇÒÁÊÓ¤Ñ­áÅÐ¨Óà»ç¹µèÍกÒÃáÊ´§ÍÍก
¢Í§ gpV ÍÕก é́ÇÂ39

gpIb à»ç¹ heterodimer »ÃÐกÍº´éÇÂ gpIbα
¹éÓË¹Ñก 143 kD ¨ÑºกÑº gpIbβ «Ö è§ÁÕ¢¹Ò´ 22 kD
áÅÐà»ç¹ÊèÇ¹ transmembrane part ´éÇÂ s-s bond40

gpIbβ »ÃÐกÍº é́ÇÂ LRG «éÓæ 7 ºÃÔàÇ³ ã¹¢³Ð·Õè gpIX
ÁÕà¾ÕÂ§Ë¹Öè§µÓáË¹è§ กÒÃÈÖกÉÒ´éÒ¹¤ÅÔ¹Ôก¾ºÇèÒ gpIb

ÁÕÊèÇ¹àกÕèÂÇ¢éÍ§à»ç¹ target antigen ã¹ autoimmune
thrombocytopenia áÅÐ quinine/quinidine-induced
thrombocytopenia41 gpIbα กÓË¹´กÒÃÊÃéÒ§ â´ÂÂÕ¹
º¹á¢¹¢éÒ§ÊÑé¹¢Í§â¤ÃâÁâ«Á¤Ùè·Õè 17 (17p12ter)42 áµèÂÑ§
äÁè·ÃÒºÂÕ¹·ÕèกÓË¹´กÒÃÊÃéÒ§ gpIbβ

gpIbα  ÁÕº·ºÒ·ÊÓ¤Ñ­µèÍกÒÃ·ÓË¹éÒ·Õ è¢Í§
àกÅḉ àÅ×Í´â´ÂµÃ§ à¹×èÍ§¨ÒกÁÕ binding site ÊÓËÃÑº vWF
·Õèà»ç¹ ligand ËÅÑก ºÃÔàÇ³´Ñ§กÅèÒÇ¹ÕéÍÂÙè·Õè s-s loop
ÃÐËÇèÒ§กÃ´ÍÐÁÔâ¹ÅÓ Ñ́º·Õè 220-31029 µÓáË¹è§º¹ vWF
·Õè̈ ÑºกÑº binding site ¹Õé¤×ÍกÃ´ÍÐÁÔâ¹ÅÓ Ñ́º·Õè 694-708
µÓáË¹è§·Õè¨ÑºกÑº gpIbα à»ç¹¤¹ÅÐµÓáË¹è§กÑº RGD
sequence ·Õè vWF ãªé̈ ÑºกÑº gpIIb/IIIa ã¹ÀÒÇÐ»กµÔ vWF
·ÕèÍÂÙèã¹กÃÐáÊàÅ×Í´äÁè̈ ÑºกÑºàกÅḉ àÅ×Í´ áµè̈ Ðà»ÅÕèÂ¹á»Å§
â¤Ã§ÊÃéÒ§áÅÐ·Ó§Ò¹ä´éã¹ÊÍ§กÃ³Õ¤×Í กÃ³ÕáÃก¼¹Ñ§
ËÅÍ´àÅ×Í´©Õก¢Ò´ áÅÐ·ÓãËé vWF àกÒÐµÔ´กÑº¼¹Ñ§
ËÅÍ´àÅ×Í´àÊÕÂกèÍ¹ ËÃ×Íã¹กÃ³Õ·ÕèÊÍ§ ¤×ÍàกÔ´ shear
force â´ÂÊÒÃºÒ§ª¹Ố ä é́áกè Ristocetin ËÃ×Í Botrocetin43

gpIbα ÂÑ§ÁÕ high-affinity binding site ·Õè̈ ÑºกÑº
thrombin ä´éáÅÐºÃÔàÇ³·Õ èãªé¨ÑºกÑº thrombin ¤×Í
กÃ´ÍÐÁÔâ¹ÅÓ Ñ́º·Õè 271-28444  (ÃÙ»·Õè 6) áÅÐÁÕ¼Åâ´ÂµÃ§
µèÍกÒÃ·Ó§Ò¹¢Í§àกÅç´àÅ×Í´ ¼ÙéÁÕ¤ÇÒÁ¼Ô´»กµÔã¹กÒÃ
áÊ´§ÍÍก¢Í§ gpIb/IX àกÅç´àÅ×Í´·Ó§Ò¹¼Ô´»กµÔ
·ÓãËéàกỐ ÀÒÇÐàÅ×Í´ÍÍกä é́§èÒÂ àªè¹ ¼Ùé»èÇÂâÃ¤ Bernard-
Soulier syndrome (BSS)45

ÃÙ»·Õè 6 Structure of platelet membrane gpIb/IX
( Ñ́́ á»Å§¨Òก Alan D. Michelson. Platelets. New York, AP Academic Press, 2002)
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gpIb/IX complex à»ç¹ÊèÇ¹»ÃÐกÍºËÅÑก¢Í§
âÁàÅกØÅº¹¼ÔÇàกÅç´àÅ×Í´·Õèª×èÍ glycocalyx à¹×èÍ§¨Òก
gpIbα »ÃÐกÍº´éÇÂ¤ÒÃìâºÎÑÂà´ÃµáÅÐ sialic acid
¨Ó¹Ç¹ÁÒก  (ÃÙ»·Õè 7) ̈ Ö§à»ç¹àËµØ¼ÅÍ Ô̧ºÒÂÇèÒ àกÅḉ àÅ×Í´

ÁÕ»ÃÐ Ø̈ÅºÊÙ§46 gpIb/IX complex ÁÕÅÑกÉ³Ðà»ç¹á·è§ÂÒÇÃÕ
»ÅÒÂ N-terminal Â× è¹ÍÍก¹ÍกàÁÁàºÃ¹ ÁÕ¤ÇÒÁ
ÊÓ¤Ñ­µèÍกÒÃ·Ó§Ò¹¢Í§àกÅç´àÅ×Í´ â´ÂàกÕèÂÇ¢éÍ§กÑº
กÃÐºÇ¹กÒÃÂÖ´àกÒÐ¼¹Ñ§ËÅÍ´àÅ×Í´

ÃÙ»·Õè 7  Structure of platelet gpIbααααα
( Ñ́́ á»Å§¨Òก Alan D. Michelson. Platelets. New York, AP Academic Press, 2002)

External domain ã¹ºÃÔàÇ³ÊèÇ¹·ÕèãกÅéกÑº trans-
membrane domain ÁÕ¤ÇÒÁäÇµèÍกÒÃÂèÍÂ é́ÇÂ protease
ËÅÒÂª¹Ố 47 (ä é́áกè calpain, plasmin, trypsin, elastase)
·ÓãËéàกỐ  soluble fragment àÃÕÂกÇèÒ glycocalicin Ñ́§¹Ñé¹
กÒÃ¾º glycocalicin ã¹»ÃÔÁÒ³ÊÙ§กÇèÒ»กµÔ (plasma

normal level 1-3 g/ml) ªèÇÂÃÐºØÀÒÇÐ platelet turnover
ä´éà»ç¹ÍÂèÒ§´Õ áÅÐªèÇÂáÂกÀÒÇÐàกÅç´àÅ×Í´µèÓÇèÒàกÔ´
¨ÒกกÒÃÊÃéÒ§Å´Å§ËÃ×ÍÁÕกÒÃ·ÓÅÒÂÁÒก¢Öé¹ é́ÇÂ48 ÃÙ»·Õè 8
áÊ´§ glycocalicin àÁ×èÍ gpIb/IX ¶ÙกµÑ´´éÇÂ trypsin
(T1 áÅÐ T2)

ÇÒÃÊÒÃà·¤¹Ô¤กÒÃá¾·ÂìàªÕÂ§ãËÁè »Õ·Õè 43  ©ºÑº·Õè  1  ÁกÃÒ¤Á 2553

11



ÃÙ»·Õè 8  Glycolicin (B region) àÁ×èÍ¶ÙกµÑ́ é́ÇÂ trypsin (T1 áÅÐ T2)
(ÃÙ»ÀÒ¾ Ñ́́ á»Å§¨Òก platelet Immunobiology: Molecular and clinical aspects, Kunicki TJ, 1989)

gpV à»ç¹âÁàÅกØÅ·ÕèàกÕèÂÇ¢éÍ§กÑº gpIb/IX â´Â Ñ̈º
กÑº gpIb/IX é́ÇÂ noncovalent bond â¤Ã§ÊÃéÒ§ÃèÇÁ¢Í§
·Ñé§ËÁ´¨Ö§»ÃÐกÍº´éÇÂ gpIb: gpIX: gpV à»ç¹ 2:2:1
(ÃÙ»·Õè 6) ¼Ùé·ÕèÁÕ¤ÇÒÁ¼Ô´»กµÔã¹กÒÃáÊ´§ÍÍก¢Í§ gpV
àกÅç´àÅ×Í´·Ó§Ò¹¼Ô´»กµÔáÅÐÁÕàÅ×Í´ÍÍก§èÒÂ ¨Ö§àª×èÍÇèÒ
gpV ¹èÒ¨ÐÁÕº·ºÒ·µèÍ stability áÅÐกÒÃ·ÓË¹éÒ·Õè¢Í§
gpIb/IX complex

Expression and function
¾ºกÒÃáÊ´§ÍÍก¢Í§ gpIb ä´éº¹¼ÔÇà«ÅÅì

à¾ÒÐàÅÕéÂ§ª¹Ô´ HEL «Öè§ãªéà»ç¹áËÅè§¢Í§กÒÃâ¤Å¹ÂÕ¹
ÊÓËÃÑºกÒÃÈÖกÉÒ gpIb

gpIb/IX ÁÕË¹éÒ·Õ èã¹กÒÃ¨ÑºกÑº vWF áÅÐÊè§
ÊÑ­­Ò³à¢éÒã¹à«ÅÅì กÃÐµØé¹ãËéàกÔ´กÒÃà¾ÔèÁ cytosolic
Ca2+ ÃèÇÁกÑº hydrolysis ¢Í§ phospholipids ä é́ TXA

2

(ÃÙ»·Õè 9)49 ÊÒÁÒÃ¶ÂÑºÂÑé§กÒÃกÃÐµØé¹ é́ÇÂ Aspirin ä é́ áµè
ËÒกกÒÃ Ñ̈º¢Í§ vWF àกỐ ¢Öé¹ÃèÇÁกÑºÁÕ collagen ¾ºÇèÒ
¨ÐàÊÃÔÁÄ· Ô̧ìกÒÃกÃÐµØé¹àกÅḉ àÅ×Í´ä é́ Interaction ÃÐËÇèÒ§
vWF áÅÐ gpIb/IX กèÍãËéàกÔ´»¯ÔÊÑÁ¾Ñ¹¸ìกÑº actin
cytoskeleton ¼èÒ¹ºÃÔàÇ³ Actin-binding protein (ABP)
¢Í§ cytoplasmic domain (ÃÙ»·Õè 6) àกỐ กÒÃË´µÑÇáÅÐ
à»ÅÕèÂ¹á»Å§ÃÙ»ÃèÒ§¢Í§àกÅḉ àÅ×Í´ ã¹¼Ùé»èÇÂ BSS «Öè§¢Ò´
gpIb/IX ¨Ð¾ºàกÅç´àÅ×Í´ÁÕ¢¹Ò´ãË­è50 «Öè§à»ç¹¼Å¨Òก

actin skeleton äÁè·Ó§Ò¹ ·ÓãËéàÁÁàºÃ¹¢Í§àกÅḉ àÅ×Í´
Â×́ ÂÒ¹ äÁèÁÕกÒÃË´µÑÇ51

III. Immunoglobulin family cell adhesion
receptors

º¹¼ÔÇàกÅç´àÅ×Í´ÁÕäกÅâ¤â»ÃµÕ¹·ÕèÁÕâ¤Ã§ÊÃéÒ§
ªÕÇà¤ÁÕ¨Ñ´ÍÂÙ èã¹กÅØ èÁ adhesion receptors ä´éáกè
PECAM-1, FcγRII, ICAM-2 áÅÐ HLA class I «Öè§äÁèä é́ÁÕ
º·ºÒ·ÁÒกà·èÒกÑº gpIIb/IIIa áÅÐ gpIb/IX ¹Ñก ¨Ö§¢Í
กÅèÒÇà¾ÕÂ§àÅçก¹éÍÂ

1. PECAM-1 (Platelet-endothelial cell adhesion

molecule-1)

¾ºä´é·Ñ é§º¹àÁÁàºÃ¹¢Í§àกÅç´àÅ×Í´  ¼¹Ñ§
ËÅÍ´àÅ×Í´ monocytes myeloid cells áÅÐ lymphocyte52

à¹×èÍ§¨ÒกÊÒÁÒÃ¶¨Ñºä´éกÑºâÁàÅกØÅã´æ ·ÕèÁÕâ¤Ã§ÊÃéÒ§
¤ÅéÒÂ heparin ¨Ö§àª× èÍÇèÒ¹èÒ¨ÐÁÕÊèÇ¹àกÕ èÂÇ¢éÍ§กÑº
»¯ÔÊÑÁ¾Ñ¹¸ì¢Í§àกÅç´àÅ×Í´´éÇÂกÑ¹àÍ§ ËÃ×ÍÃÐËÇèÒ§
àกÅç´àÅ×Í´กÑºà«ÅÅìÍ×è¹ PECAM-1 º¹¼¹Ñ§ËÅÍ´àÅ×Í´
¾ºã¹ºÃÔàÇ³ÃÍÂµèÍ¢Í§à«ÅÅì «Öè§¹èÒ¨ÐÁÕÊèÇ¹àกÕèÂÇ¢éÍ§
กÑºกÃÐºÇ¹กÒÃá·ÃกµÑÇ¢Í§àÁç´àÅ×Í´¢ÒÇÍÍกÊÙèà¹×éÍàÂ×èÍ
(transmigration)53
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2. FcγγγγγRII

à»ç¹µÑÇÃÑº¨Óà¾ÒÐÊÓËÃÑºÊèÇ¹ Fc ¢Í§ immuno-
globulin ÊÒÁÒÃ¶ Ñ̈ºกÑº immune complex54 ¾ºÇèÒกÒÃ
กÃÐµØé¹àกÅç´àÅ×Í´´éÇÂáÍ¹µÔºÍ´Õ¨Óà¾ÒÐµèÍâÁàÅกØÅ
º¹¼ÔÇàกÅç´àÅ×Í´ µéÍ§ÍÒÈÑÂ FcγRII ´éÇÂ55 ¹ÑกÇÔ¨ÑÂ
µÑé§¢éÍÊÑ§àกµÇèÒ กÒÃกÃÐµØé¹·ÕèàกÔ´¢Öé¹ÍÒ¨àกÔ´¨ÒกกÒÃ
¨ÑºกÑ¹ÃÐËÇèÒ§áÍ¹µÔà¨¹áÅÐáÍ¹µÔºÍ´Õ ¹Íก¨Òก¹Õ é
»ÃÔÁÒ³ FcγRII º¹¼ÔÇàกÅç´àÅ×Í´áµกµèÒ§กÑ¹ã¹ºØ¤¤Å
áµèÅÐ¤¹

3. ICAM-2 (Intracellular adhesion molecule-2)

ÁÕ ligand à©¾ÒÐ¤×Í LFA-1 «Öè§ÍÂÙèº¹¼ÔÇà«ÅÅì
àÁç´àÅ×Í´¢ÒÇ ¨Ö§¹èÒ¨ÐÁÕÊèÇ¹àกÕèÂÇ¢éÍ§กÑº»¯ÔÊÑÁ¾Ñ¹¸ì
ÃÐËÇèÒ§àกÅç´àÅ×Í´áÅÐàÁç´àÅ×Í´¢ÒÇ â´Â»กµÔ¾º
ICAM-2 ã¹àÁÁàºÃ¹¢Í§ OCS áÅÐ plasma membrane56

4. HLA-class I

¾ºä´éº¹àกÅç´àÅ×Í´ áµèÊ èÇ¹ãË­è¨ÐäÁè¾º
HLA-B áÅÐºÒ§ÊèÇ¹¢Í§ HLA-C antigens57

IV. Selectin
áºè§à»ç¹ 3 ª¹Ô´¤×Í E-selectin ¾ºº¹¼¹Ñ§

ËÅÍ´àÅ×Í´ L-selectin ¾ºº¹à«ÅÅìàÁç´àÅ×Í´¢ÒÇáÅÐ
P-selectin ¾ºº¹àกÅḉ àÅ×Í´

P-selectin ËÃ×Í GMP-140 ËÃ×Í PADGEM
¾ºä´éº¹àÁÁàºÃ¹¢Í§ α -granule ËÅÑ§กÒÃกÃÐµØ é¹
àกÅḉ àÅ×Í´ áÅÐà¹×èÍ§¨ÒกàÁÁàºÃ¹¢Í§áกÃ¹ÙÅàª×èÍÁµèÍกÑº
OCS ´Ñ§¹Ñé¹ ¨Ö§ÊÒÁÒÃ¶µÃÇ¨¾º P-selectin ä´éº¹
plasma membrane ¢Í§àกÅç´àÅ×Í´ กÒÃáÊ´§ÍÍก¢Í§
âÁàÅกØÅ¹Õéº¹¼ÔÇàกÅç´àÅ×Í´ ªèÇÂÃÐºØä´éÇèÒÁÕกÒÃกÃÐµØé¹
àกÅç´àÅ×Í´ã¹ÃèÒ§กÒÂ58

P-selectin กÓË¹´กÒÃÊÃéÒ§â´ÂÂÕ¹º¹â¤ÃâÁâ«Á
¤Ùè·Õè 159 ÁÕº·ºÒ·àกÕèÂÇกÑºกÒÃàกÒÐµỐ ¢Í§àกÅḉ àÅ×Í´áÅÐ
àÁç´àÅ×Í´¢ÒÇ â´Âãªé lectin domain ¢Í§ P-selectin
Ñ̈ºกÑº SLe (sialyl-3-fucosyl-N-acetyl-lactosamine) º¹

L-selectin ¢Í§àÁç´àÅ×Í´¢ÒÇ60 ¹Íก¨Òก¹Õé P-selectin
ÍÒ¨àกÕ èÂÇ¢éÍ§กÑºกÃÐºÇ¹กÒÃàกÔ´ thrombus ´éÇÂ
à¹×èÍ§¨ÒกกÒÃ·´ÅÍ§¾ºÇèÒã¹ÊÀÒÇÐ·ÕèÁÕáÍ¹µÔºÍ´ÕµèÍ
P-selectin ÊÒÁÒÃ¶ÂÑºÂÑé§กÒÃàกÔ´ platelet thrombus
ä´é61 áÅÐã¹¼Ùé»èÇÂ thrombotic consumption platelet
disorders ÃÐ´Ñº serum P-selectin ÂÑ§ÊÙ§กÇèÒ»กµÔ
ÃÙ»·Õè 9 áÊ´§» Ô̄ÊÑÁ¾Ñ¹ ì̧ÃÐËÇèÒ§àกÅḉ àÅ×Í´ àÁḉ àÅ×Í´¢ÒÇ
áÅÐ¼¹Ñ§ËÅÍ´àÅ×Í´¼èÒ¹â»ÃµÕ¹ã¹กÅØèÁ Selectin

ÇÒÃÊÒÃà·¤¹Ô¤กÒÃá¾·ÂìàªÕÂ§ãËÁè »Õ·Õè 43  ©ºÑº·Õè  1  ÁกÃÒ¤Á 2553

13



ÃÙ»·Õè 9 » Ô̄ÊÑÁ¾Ñ¹ ì̧ÃÐËÇèÒ§àกÅḉ àÅ×Í´ àÁḉ àÅ×Í´¢ÒÇáÅÐ¼¹Ñ§ËÅÍ´àÅ×Í´
¼èÒ¹â»ÃµÕ¹ã¹กÅØèÁ Selectin

( Ñ́́ á»Å§¨Òก Alan D. Michelson. Platelets. New York, AP Academic Press, 2002)

V. Seven transmembrane domain (G protein-
linked)

ä´éáกè Thrombin receptor «Öè§àÁ× èÍä´éÃÑºกÒÃ
กÃÐµØé¹¨Òก thrombin ̈ ÐÊè§ÊÑ­­Ò³à¢éÒã¹àกÅḉ àÅ×Í´¼èÒ¹
G protein ·ÕèàÁÁàºÃ¹¢Í§àกÅḉ àÅ×Í´ ·ÓãËéàกỐ  calcium
influx áÅÐ phospholipids hydrolysis ÊØ´·éÒÂÁÕกÒÃ
à»ÅÕèÂ¹á»Å§¢Í§ cytoskeleton กÃÐµØé¹àกÅḉ àÅ×Í´áÅÐÁÕ
released action ¨ÒกáกÃ¹ÙÅ

Thrombin receptor ÁÕµÓáË¹è§·Õè¶ÙกµÑ´ä´é´éÇÂ
thrombin ¤×Í Arginine 41 (R41) กÅäกกÒÃ·Ó§Ò¹¤×Í
thrombin à¢éÒ¨ÑºกÑº thrombin receptor áÅÐ peptide
»ÅÒÂ N-terminal ·ÕèµÓáË¹è§ R4162 »ÅÒÂ N-terminal
·ÕèàกỐ ¢Öé¹ãËÁè (àÃÕÂกÇèÒ Tethered ligand) ̈ Ðà»ÅÕèÂ¹á»Å§
ÃÙ»ÃèÒ§áÅÐÁéÇ¹µÑÇà¢éÒä»¨ÑºกÑº»ÅÒÂ C-terminal ¢Í§
thrombin receptor ·ÕèÍÂÙèã¹àÁÁàºÃ¹63 (ÃÙ»·Õè 10) àกỐ กÒÃ

Êè§ÊÑ­­Ò³¼èÒ¹ G protein à¢éÒÊÙèÀÒÂã¹àกÅḉ àÅ×Í´µèÍä»
áÅÐ¾ºÇèÒáÍ¹µÔºÍ´Õ¨Óà¾ÒÐµèÍÊèÇ¹ tethered ligand
ÊÒÁÒÃ¶ÂÑºÂÑé§กÒÃกÃÐµØé¹àกÅç´àÅ×Í´ä´é64 «Öè§à»ç¹กÒÃ
Â×¹ÂÑ¹กÅäกกÒÃกÃÐµØ é¹àกÅç´àÅ×Í´¼èÒ¹ thrombin
receptor

ã¹ÊèÇ¹¢Í§ N-terminal ·Õè¶ÙกµÑ́ ÍÍกâ´Â throm-
bin ÁÕÅÓ Ñ́ºกÃ´ÍÐÁÔâ¹·Õè¤ÅéÒÂกÑº»ÅÒÂ C-terminal ¢Í§
Hirudin áÅÐÊÒÁÒÃ¶ Ñ̈ºกÑº thrombin ä é́ ¨ÒกกÒÃÈÖกÉÒ
¾ºÇèÒÅÓ Ñ́ºกÃ´ÍÐÁÔâ¹¨Ó¹Ç¹ 9 ÅÓ Ñ́º·Õè»ÅÒÂ N-termi-
nal ¹Ñº¨ÒกµÓáË¹è§ R41 ÁÕ¤ÇÒÁÊÓ¤Ñ­ã¹กÒÃกÃÐµØé¹
thrombin receptor ä é́àªè¹กÑ¹ ¨ÒกกÒÃÊÑ§à¤ÃÒÐËì pep-
tide ·Õ è»ÃÐกÍº´éÇÂกÃ´ÍÐÁÔâ¹ã¹µÓáË¹è§´Ñ§กÅèÒÇ
(SFLLNPNDK)65 áÅÐ¹ÓÁÒãªéÈÖกÉÒ¾ºÇèÒ peptide
ÊÒÁÒÃ¶กÃÐµØé¹àกÅḉ àÅ×Í´á·¹ thrombin ä é́ ̈ Ö§àÃÕÂกª×èÍÇèÒ
thrombin receptor activating peptide (TRAP)
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ÃÙ»·Õè 10 กÅäกกÒÃกÃÐµØé¹àกÅḉ àÅ×Í´ é́ÇÂ thrombin (IIa) ¼èÒ¹ thrombin receptor
( Ñ́́ á»Å§¨Òก Alan D. Michelson. Platelets. New York, AP Academic Press, 2002)

VI. Four-transmembrane domains (Quadras-
panins)

â»ÃµÕ¹º¹¼ÔÇàกÅç´àÅ×Í´·ÕèÍÂÙèã¹กÅØèÁ¹Õé¤×Í p24
¾ºà»ç¹¨Ó¹Ç¹ÁÒก (»ÃÐÁÒ³ 40,000 âÁàÅกØÅµèÍË¹Öè§
àกÅḉ àÅ×Í´) ÊÒÁÒÃ¶¾ºä é́º¹¼ÔÇà«ÅÅìª¹Ố Í×è¹ é́ÇÂ ä é́áกè
endothelium, smooth muscle cell, fibroblast, lympho-
cyte, eosinophil áÅÐ basophil66 ÁÕº·ºÒ·ÊÓ¤Ñ­ã¹
กÃÐºÇ¹กÒÃ aggregation ¨ÒกกÒÃÈÖกÉÒâ´Âãªé
áÍ¹µÔºÍ ṌµèÍ p24 ¾ºÇèÒÊÒÁÒÃ¶กÃÐµØé¹àกÅḉ àÅ×Í´¼èÒ¹
áÍ¹µÔºÍ Ṍ¹Õé áµèกÒÃกÃÐµØé¹ÍÒÈÑÂ FcγRII áÅÐ extracel-
lular Ca2+ ÃèÇÁ é́ÇÂ กÅäกกÒÃกÃÐµØé¹¼èÒ¹àÁµÐºÍÅÔÊÁ¢Í§
phosphatidylinositol ·ÕèàÁÁàºÃ¹41

VII. Two-transmembrane domain
â»ÃµÕ¹º¹¼ÔÇàกÅç´àÅ×Í´·ÕèÍÂÙèã¹กÅØèÁ¹Õé¤×Í gpIV

¾º»ÃÐÁÒ³ 20,000 âÁàÅกØÅµèÍË¹Öè§àกÅç´àÅ×Í´ Ë¹éÒ·Õè
áÅÐº·ºÒ·ÂÑ§äÁèªÑ´à¨¹ àª×èÍÇèÒ¹èÒ¨ÐÁÕÊèÇ¹àกÕèÂÇ¢éÍ§ã¹
กÒÃà»ç¹µÑÇÃÑº¨Óà¾ÒÐ¢Í§ collagen67 áÅÐ throm-

bospondin68 ÍÂèÒ§äÃกçµÒÁ¾ºÇèÒ¤¹·Õè¢Ò´âÁàÅกØÅ¹Õé
àกÅç´àÅ×Í´กçÂÑ§¨ÑºกÑº thrombospondin ä´éÍÂÙèâ´Âãªé
µÑÇÃÑºÍ×è¹ ¹Íก¨Òก¾ºº¹àกÅç´àÅ×Í´áÅéÇ ÂÑ§¾º gpIV
ä´éº¹¼ÔÇà«ÅÅìª¹Ô´Í×è¹ä´éáกè monocyte, endothelium,
hematopoietic cell line áÅÐ melanoma cell41
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