QUA TRINH CAM MAU



Caom maiu lai matit quari
trcnh te ang taic gie ia ba
yduu tdau: thainh match,
tidgu caou val caic protein
denh
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Platelets forming from cytoplasm




Normal platelets and one giant platelet




CAIC YAUU TAU THAM GIA

1. Tiagu caou
1.1. Aaiic ténh cd bain
-Haup phuu vai vaun chuydgn caic chaut
- Kaut dénh
+Col khai nang dain traii val dénh vaio
maut sad bao malt
+ coi seeli tham gia cuia maut sau caic
yauu tau Ca++ caic yauu tau huyaut
teeang, GPIb, GPlIb/llla, yauu tau von
Willebrand.




+ Khaii ad6u cho saell phoing théch caic
chaut col hoalt ténh ban trong tiagu caou

+ Calc chaut aeic chau dénh tiagu caou:
promethazin, cocain, quinin, aspirn,
serotonin liaou cao...

+Ao 430 dénh giuip dainh gial vao chasic
nang cuia tagu caou.



- Nge@ ng taup tideu caou: khai nang kaut
denh laun nhau, tailo ndn caic kaut
chuillm tideu caou

+ Caic chaut gay nge ng taup TC: ADP,
thrombin, adrenalin, serotonin, acid

arachidonic, thromboxan A2, collagen,
riscocetin...gotii lai ‘chaut kéch hoaut” TC.



+ Cd chdu gdy nge ng tdtp tidgu cdou:

A lc chau PA giaing hoia ATP thainh ADP

T'e ang taic gie ia caic yduu tdu kech tatp
vaii phospholipid maing vai caic men

Thrombin taic adiing ldn yauu tau 5 TC

Adrenalin vai noradrenalin: giain tidup
(thdng qua ADP) val tree tc tiaup kech
thech nge ng taup (qua acid arachidonic).

Riscocetin kech thech yauu tau v-W gaon
vaii TC tatli vé tré receptor GPIb.

Qua trung gian lidn kdut cuia fibrinogen vaii
GPIIb/Illa aat hoatit hoai




ADP ngoaui lai
ATPase Adenylakinase

ATP - ADP - AMP

A

Nang leeailing

\ Phosphatase

TC ngeeng @gp

Xam nhatp TC thainh ATP Adenosin
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A. Arachidonic

l Cyclo oxygenase

Endoperoxyde
Prostacyclin sythetase / \ Thromboxan synthetase
Prostacyclin Thromboxan A2

|

Ngeeng taup TC




Platelet

Phospholipase A2

Phospholipid m |
Arachadonic acid

Cyclooxygenase

Endoperoxidases

Thromboxane
synthase

Thromboxane A2
Calcium flux E Phosphodiesterase




Endothe lial

Phospholipid
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Phospholipase Phospholipase
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Arachidonic acid
Cyclo-oxygenase

Endoperoxides
(PGG; and PGHy)

Prostacyclin Thromboxane
synthetase synthetase

Prostacyclin

Adenylate
cyclase




+Aiadu kia(in ngeeng t&0p: Maing TC nguyéan
velin, khang tagn thaeang,coi malt 1 sau
yadu tad huyaut teeang (fibrinogen).

+ Maut sau chaut gay eeic chal ngseng taup
tiagu caou

Thuauc: aspirin, phenylbutazol, clopromazin...

Caic sain phagm do thoalii hoai fibrinogen,
fibrin

Caic chaut aeic chau sinh lyi
Caic chaut aeic chau khang sinh lyi

- Thay aagi hcnh daling vai phoing théch caic
chaut
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Platelet adhesion / aggregation
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Platelet adhesion / aggregation
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Platelet adhesion /| aggregation
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Platelet adhesion / aggregation
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BLOOD CLOTTING/ICOAGULATION: Participants

A

COLLAGEN, CELLS, /

ETC, OF VESSEL WALL



BLOOD CLOTTING/ICOAGULATION: Problem

Gaps in endothelium,
Exposed collagen




EXPOSED

Elements to stick to the damaged wall
Elements that stick to each other to make a plug
Blood material to build a scaffold reinforcing the plug

Controls (+ & -) to direct & restrain the processes



BLOOD CLOTTING/ICOAGULATION: Solutions

| ' Clotting factors !



BLOOD CLOTTING/ICOAGULATION: Clot

PLATELETS, FIBRIN NETWORK

AGGREGATED/AGGLUTINATED



How to get platelets to stick & the clot to form
Released factors ‘ P iy

Activated receptors 4

O.o o

W\
EXPOSED COLLAGEN



PLATELETS & ENDOTHELIUM

00%%0-) - Platelet membrane
002 ¢

Platelet granules
AXLs Platelet cytoskeleton

Weibel-Palade granules



STICKINESS & PLATELET ACTIVATION |
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STICKINESS & PLATELET ACTIVATION I
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Drugs

 Platclet drugs
® aspirin

" clopidogrel = Plavix@

ticlopidine = Ticlid®

- GP IIb/I1La inhibitors

- abciximab = Reol’roi

-tlirofiban = Aggrastat®
- eptifibatide = Integrilin®




1.2. Che@ic nang TC

- Baio val nati ma

+ Caon thiaut cho seeli nguyan veln cuia
thainh mauch

+Vai trol yadu U tang treeaing natii madc
nguaon gauc TC (PDECGEF: platelet
denved endothelial cell growth factor).

- Tham gia valo gual trcnh cadom maiu
- Tham gia valo qual trcnh ééng maiu

+qual trcnh hoadt hoal ngay tati maing

tiagu cadu aag chuyagn yauu tau Xl
thainh Xla.

+phoing théch yadu tad 3 tlazu caou - lal
yauu tau quan trolng aag tato thainh
phaeic haup 1Xa, Vllila val Ca++trong




2. Mauch maiu

2.1. Seii co maiich

- Tau balo naui madc tiaut ra angiotensin |
- Tiagu caou tiaut ra thromboxan A2

2.2. Vai trol cuia caic tau baio naiili maiic

- Laip glycocalyx, chaeia heparin sulphat vai caic chaut
glycosaminoglycan

- Maing lipid kelp chaeia ADPase

- Chuyagn hoal vai baut hoalt peptid hoatt malich

- Men prostacyclin synthetase

- Thrombomodulin: hoatt hoai protein C

- Talio ra yauu tau hoalt hoai plasminogen

- Taing hatp protein S -1 436ng yauu tau cuia protein C.

- Tagng hatp yauu tad von Willebrand

— . Laip AU baio “khang sinh huyadt khadi”




Spaan J. A. E. et al., 2003



Arterioles

smooth

muscle —— g

cell e

smooth
muscle
cells

endothelial
cells

basement
membrane

smooth muscle cell

basal lamina




valve

endothelium endothelium
tunica
intima basement

membrane

basement
membrane

internal
elastic
lamina

smooth
muscle

tunica

media external
elastic
lamina

connective tissue
(tunica adventitia)

Endothelium
basement membrane

circular internal
elastic fibers

tunica media

connective tissue
(tunica adventitia)




MECHANISMS OF PLATELET ACTIVATION

Fibrinogen

GPIlib-llla

5 GPladlla

GPIb-V-IX .-,
A ¥  GPVI

VWr %
Collagen




PLATELET FUNCTIONS
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CONTACT ADHESION AGGREGATION AND RELEASE



2.3. Vai troi cuia tdg cheic dce dii ndiii
maiic

- Thainh phaon: sati collagen, tag chaeic
chun, proteoglycan, maing naon, vi sai,
calc mucopolysachand, fibronectin...

- Khi thainh matich bé tagn thaeang, laip
daeaii naU| matc bé bauc lau, daun aaun
hialn teeating dénh tidgu cadu vaii caic
malnh phaon daeaii nati madc, aadc biadt
lal vaii collagen vai caic microfibrin qua vai
trol trung gian cuia yauu tau von-

Willebrand vai GPIlIb/llla...




CAIC GIAI AOAUN CAOM MAIU

1. Thaii kyi 446u tidn

1.1. Hiauin te aiing co maiich

- Xaly ra cutic bau

- Laim help doing maiu chaiy ra ngoaii. Coi
yi nghéa trong viauc hcnh thainh ainh
cadm maiu ban aaodu.



A. VASOCONSTRICTION

Endothelium Basement membrane Arteriole smooth muscle

Endothelin release Reflex ECM (collagen)
causes vasoconstriction vasoconstriction




1.2. Denh tidou cdou vaio ldip dc aii naiii
maiic X 5

- Thainh:madich tagn theeang _ 8@ chaeic
dzeali haul mauc bauc lau  TC denh val
ngazeng tadp.

- Tiagu caou dénh madnh vaio collagen do
laetic huit tenh alatin vail do yauu tau v -
W.

- Sau aoi TC aseatic hoalit hoai, ngaeng

talp, thay aagi hcnh datng vai phoing
thech caic chaut.

1.3. Hoaut hoai quai tr¢nh aang maiu

Khi thainh madich bé tagn thaeang, quai’
trcnh aang maiu cuing laup teelc aseauc

(o) " " \ x
IhAati 331 nAa Hhen 2 con A=mAaina nAanati




2. Thaii kyi mai raiing

2.1. Voing xoaon hoatut hoai tidgu cdou

2.2. Caic chaut gay ngeng taup tidgu
caou

- Thromboxan A2

- ADP :ngeeng talp tidgu cadu do caic ca
chau :

+Cuing Ca++val yauu tau v-W tatio thainh
caou haui dénh caic tidagu cadu vaii nhau.

+ /Elc chau seell thoali hoai cuia ATP.
+ Hoaut hoai phospholipase
- Thrombin

Caic yauu tau khaic: serotonin, adrenalin,
fibrinogen... cuing coi taic duung treelic
taup hoadic giain tiaup hoaut hoai tiagu




3. Thaii kyi hoain thiatin
3.1. Hoain chenh nuit caom maiu

3.2. Caic YT tham gia h/tce aiing co cuiic
maiu

- Tidgu caou: sau leealing val chaeic nang.

+ Thrombospondin gadn vaii GP [V

+ v - W vai fibronectin gadn vaio GP lIb/llla

+Thrombostenin laim co ainh cadm maiu

+ATP chuyagn thainh ADP

- Huyaut teeang

+Fibrin lai malng lsedii bao bolc tidgu
caou.

+C/ caup XllI, Ca++ glucose, ATP, ADP....
Kaut quai : hcnh thainh maut ainh caom




/WNG THAINH MACCH
I

PX TK Baic &0 deedii NM Gphoing
Throboplastin tc
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v ‘L
Co malic Thromboxan A2, ADP)\.. A/maiu
Dénh, NT t/cdou (mai rad Thrombin
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Ainh CM agn aénh Fibrin, Xllla




PLATELETS AND PRIMARY HEMOSTASIS

Adhesion  Aggregation Coagulation



AIAOU HOAI QUAI TRCNH CAOM
MAIU

1. Vai troi cuia huyait te ang

ADP adenyiat kinase AMP. phosphatase Adenosin

2. Vai troi cuia thainh mauch

- Tau balo naui madc: prostacyclin
synthetase

- Calic men ATP ase, ADP ase, 5-dinucleotid

3. Vai trol cuia caic tau baio maiu

- Phospholipid maing

- SaU leealing AU balo maiu

4. Vai troi cuia quai tr¢cnh tiau fibrin

Sain phagm thoaii giaing fibrinogen vai
fibrn




IEIJ:mni .l.. Eulln.rnn WWW. ﬁillilll“.ﬁﬁl‘l‘l

This scanning electron micrograph shows the fine structure
of a blood clot. Platelets released from the circulation and
exposed to the air use fibrinogen from the blood plasma to
spin a mesh of fibrin.
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