Blood System II: Hemostasis &
blood clotting; Blood types:
ABO, Rh, the advancement of
blood identificationB:



Forming and destruction of red blood cell

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
@ Erythrocytes form in red bone marrow.

@ Membrane proteins and globin proteins are
broken down into amino acids, some of
which are used to make new erythrocytes.

Erythrocytes circulate in
bloodstream for 120 days.

@ Heme components of blood are recycled.
Heme

. (minus iron) Fe 'Fe (iron ions)
Heme is converted Iron is transported in
into biliverdin and the blood by the protein
then to bilirubin, transferrin and stored
which is secreted by the protein ferritin
in bile from the liver. in the liver. Liver Spleen

@ Aged erythrocytes are phagocytized
in the liver and spleen.




Hemostasis: is a sequence of responses that stops
bleeding

* When blood vessels are damaged or ruptured the
hemostatic response must be quick

* Three mechanism reduce blood loss
1. Vascular spasm
2. Forming plug platelet
3. Blood clotting (coagulation)
atelet adhesion
atelet release reaction
atelet agregation
atelet plug
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The role of platelets in controlling hemorrhage

Primary aggregation
Disruption in the microvascular endothelium

Platelet aggregation to collagen via collagen-binding protein in the platelet
membrane

A platelet plug is formed as a first step to stop bleeding

Secondary aggregation

Flatelet in the plug release an adhesive glycoprotein and ADP are potent inducer
of platelet aggregation Increasing the size of the plug

Blood coagulation

During agregation : fibrinogen, van Willebrand factor and other, various factor
interaction of plasma protein giving rise to a fibrin that forms a 3-dimensional
netwaork of fiber trapping red blood cell and more platelets to form a blood clot
(trombus)

Clot retraction

Clot removal

Protected by the clot, the vessel wall is restored by new tissue and the clot
removed mainly by proteclytic enzyme plasmin



Vaskuler spasm

* Arteriole- arteries are damage, smooth muscle contracts
reduces blood loss for several minutes — hours

Forming plug platelet

Granule containing ATP, clotting
factor, ADP, Ca2+, serotonin release
Plateled-derived growth factor (PDGF)

hormon can cause proliferation of
vascular endothelial cell smoth
muscle, fibroblast to help damaged
blood vessel




Forming platelet




Hemostasis

A. VASOCONSTRICTION

Endothelium

-

Endothelin release Reflex ECM (collagen)
causes vasoconstriction vasoconstriction

C. SECONDARY HEMOSTASIS




Vasculare phase




The platelet phase of hemostasis
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Pilatelet Phase

Begins with the attachment of platelets to sticky endothelial
surfaces, to the basal lamina, to exposed collagen fibers, and io
each other

Release of chemicals
(ADP, PDGF, Ca?+,

Bliasrma. in platelet factors)
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Chemicals Released by Activated Platelets

= Adenosine diphosphate (ADP), which stimulates
platelet aggregation and secretion

» Several chemicals that stimulate vascular spasms

= Platelet factors, proteins that play a role in
blood clotting

* Platelet-derived growth factor (PDGF), a
peptide that promotes vessel repair

= Calcium ions, which are required for platelet
aggregation and in several steps in the clotting

process
© 2011 Pearson Education. Inc.



Mechanism of Hemostasis

Lrggltgwlining 2 fcolla\gen Pllaletlet \f,mn gd d
_ plug forms trappe
Step (1) Vascular spasm fiors: platolots adhora rod blood calls

» Smooth muscle contracts,
causing vasoconstriction.

Step @ Platelet plug
formation Platelets release chemicals
oln jUI'y to |mmg of vessel that make nearby platelets sticky
exposes collagen fibers; T Calcil
platelets adhere. m and oty
. from damaged {:cgl%':d
* Platelets release chemicals tissue cells Lo

that make nearby platelets
sticky; platelet plug forms.

Coagulation 'Fomation of
rom
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Step (3) Coagulation ® ProthromblnL Thrombin
* Fibrin forms a mesh that traps _ , —
red blood cells and platelets, ® hm—’mm)

forming the clot. (a)
Copyright @2001 Banjamin Cummings, an imprint of Addison Wesley Longman, Inc.



Intrinsic and extrinsic pathway
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INTRIMNSHC PATHWAY
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Bone marrow

pluripotent hematopoietic stem cell
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Banding leukocyte with matriks

Integrin activation Migration through
Sialyl-Lewis X-modified glycoprotein
—— Integrin (low-affinity state)
Integrin (high-
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Fibrin and fibronectin
(extracellular matrix)

Kumar et al: Robbins & Cotran Pathologic Basis of Disease, 8th Edition.
Copyright © 2009 by Saunders, an imprint of Elsevier, Inc. All rights reserved.
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Glikoprotein (membrane platelet)

1. Glycoprotein Ib-IX-V complex (GPlb-IX-V)
(von Willebrand factor/vVWEF,a thrombin, pSelektin)
2. Glycoprotein VI (GPVI)

3. Glycoprotein la / lla complex (GPla / lla = integrin 21
(kolagen tipe | dan IV)

4. Glycoprotein llb / llla complex (GPllb / llla = integrin allbp3)

- menginisiasi platelet u/agregasi membentuk plug dan
clotting

(VWEF, fibronectin and vitronectin)
5. GPV /llla (GPV / lla = integrin a5B1)
(komponen matrik)
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Antigen and antibody (type ABO)

Group A Group B Group AB Group O
Red blood
cell type
\ 7 Q| RN
T Xz~ e I i
Antibodies S D
; ) N\— VA Y/ /AN
in Plasma /\/ I f)/ o /\/ | f)/ O
Anti-B Anti-A None Anti-A and Anti-B
Antigens in
Red Blood ? ? il
Cell A antigen B antigen Aand B None
antigens

AB do not have anti-A or anti-B antibodies in the plasma (universal recipient)
O none antigen (universal donors)




Development of hemolytic

Rh negative

blood cell disease of the newborn
1.At birth, a small quantity

Rh positive of fetal blood usually leaks

blood cell across the placenta into the

maternal bloodsteam
A mother and the baby is
Rh negative

FADAM.

http://www.umm.edu/pregnancy/000203.htm



Placenta

— Fetus

Uterus

http://www.medindia.net/pati
ents/patientinfo/antenatal-
care-visits.htm
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http://blogsci.com/science/converting-blood-groups



antigens

(a) First (b) Between (c) Second
pregnancy pregnancies pregnancy

http://nadidewi.blogspot.com



Disorder: homeostasis

The type of anemia
Anemia of defisiensi besi

Insufficient hemopoiesis
pernisiosa

Thalasemia
Hemophilia

anemia



Gastric glands

Glandula gastrica




Thallasemia

Normal
hemoglobin (HbA) memiliki memiliki 4 protein (a globin dan
B globin)
Thalasemia
inherited blood disorder
Delesi pada a atau B globin
eritrocyt lebih kecil (microcytic), pucat (hypochromic)



Autosomal recessive

Unaffected Unaffected
"Carrier" "Carrier”
Father Mother

Unaffected 'CARRIER" "CARRIER" Affected

1 in 4 chance Unaffected Unaffected 1 in 4 chance
1 in 4 chance 1 in 4 chance
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