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Hemostaza

|. vazokonstrikce
Il. akumulace trombocytu
Ill. Hemokoagulace

V. fibrinolyza



I. Vazokonstrikce

Kontrakce svalovych bunék
Snizeni prutoku
Reflexni vazokonstrikce

Humoralni faktory:

- Serotonin

- Tromboxan A2

- adrenalin



lI. Akumulace trombocytu

* Primarni hemostaticka zatka

* Adheze
-Gp Ib/receptory kolagenu

* Vazbu ulehcuje vWF a ADP
e Aktivni kontrakce—> granula
* Agregace

-ADP, trombin, tromboxan A2, Ca



lI. Akumulace trombocytu

e Ucast fibrinogenu na agregaci
- Gp lIB/IlIA = agregacni komplex

—>konec primarni reverzibilni faze

e Sekundarni ireveribilni faze:

- Trombospondin (o), zpevnéni vazby



lll. Hemokoagulace

Fibrinogen = fibrin
Prokoagulacni vs. antikoagulacni mechanizmy

1. Tvorba aktivatoru trombinu
2. Vznik trombinu
3. Tvorba fibrinovych vlaken (fibrinogen, fXIl)



I11/1. Tvorba trombinového aktivatoru

* |. Vnitrfni draha
-Snizeny krevni prutok
-Abnormalita cévni stény
* |I. Vnéjsi draha

-Reakce na abnormality cévni stény s tkanovym poskozenim

Protrombin = Trombin
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Koagulacni faktory

Factor | Common Name
| i Fibrinogen These factors are usually referred
Il |Prothrombin to by their common names.

I i Tissue factor } These factors are usually not re-

IV | Ca®* ferred to as coagulation factors.
W | Proaccelerin, labile factor, accelerator (Ac-)
i globulin
VI | Proconvertin, serum prothrombin conversion

+ accelerator (SPCA), cothromboplastin
VI | Antihemophilic factor A, antihemophilic globulin
i (AHG)
IX i Antihemophilic factor B, Christmas factor, plasma
| thromboplastin component (PTC)
X iStuart-Prower factor
Xl | Plasma thromboplastin antecedent (PTA)
Xl | Hageman factor
X 5 Fibrin stabilizing factor (F5F), fibrinoligase

"There is no factor V1.

Source: Harperova biochemie



Vnitrni kaskada

o FXIIL XI, X, IX, VIII, Ca, PK, PL
e Kontaktni faze - faktor Xa

Xl - Xlla

l

X1 Xla

lCa

IX = IXa



Vnitrni kaskada

* Aktivace desticek (exponuji fosfolipidy)
VIIl = Vlila (trombin)

VIII: Receptor pro faktory IXa, X na desticce



Vnitrni kaskada

* Tenasovy komplex:
(substrat + enzym)

Ca, IXa (kofaktor Vlila)
X = Xa

f1, VII, IX, X —vitamin K dependentni



INTRINSIC PATHWAY

Damaged Surface

|

Kinimnogen
Kallikrein EXTRIMNSIC PATHWAY

_.’-"".-___-_-_‘--.‘_*
Wil - Traurma

FINAL COMMOMN PATHWAY

Cross-linked
fibrin clot

; Anaesthesialll




Vnejsi kaskada
* Poranéné tkaneé: tkanovy tromboplastin (flll)

Vil - Viia

l

X = Xa

Vila aktivuje i promeénu IX = IXa
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Spolecna draha
l11/2. Vznik trombinu

X = Xa
Ca, PL
protrombin = trombin

Protrombinazovy komplex:
- Destickoveé PL, Ca, Va, Xa, protrombin
-V (kofaktor analogicky jako fVIll)

Prathrambin

i P

Coo~

NH, "

_Cae+ a2 Ve | [ Plaelet
plasma
membrang

-- Indicatas nagatij.ra charges
Source: Harperova biochemie to which Ca2+ binds.



l11/3. Tvorba fibrinovych vidken

Fibrinogen =» fibrin (monomer-polymer)
Stabilizace: fXllla

FPA
FFPE Act chain
Bp chain
v chain
—CO0™ —MNH;" —CO0™



Trombinova regulace

* Tvorba nebezpecnych srazenin
* Protrombin (aktivace kaskadou)

e Antitrombin Il



Antikoagulaéni mechanizmy

* Antitrombin Ill — zesiluje heparin

a2-makroglobulin, Heparin-kofaktor I, al-antitrypsin

* Trombinttrombomodulin:
protein C - protein Ca

Protein Ca + protein S: degradace Va, Vllia



IV. Fibrinolyza

* Plasminogen: inaktivni forma
Plasminogen = plasmin

* Plasmin okamzite inaktivovan

* Plasminogen se vaze na fibrinogen i fibrin, je
tedy pritomen v hemostatické zatce a je
chranén proti pusobeni antiplasminu..



IV. Fibrinolyza

* t-PA:
-uvolnovdnd z cévniho endotelu po poranéni/stresu

-rozpousteni fibrinu

Streptokinase
@ +
Plasminogen == Streptokinase-plasminogen
/\ complex
Plasminogen t-PA > | - Urokinase
activator
inhibitor " E}
l /'_\
Plasmin o-Antiplasmin

Fibrin =——— Fibrin degradation products
Source: Harperova biochemie
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