
Constituents of Blood

Ions: 
Na+ 
K+ 
Cl- 

Ca++ 
Mg++ 
PO3-

Hormones & Binding factors 

Immune Cells and Factors 

Clotting Factors and Platelets 

Waste products: 
CO2 

bilirubin 
urea 

Nutrients: 
O2 

Glucose 
amino acids 
cholesterol 

vitamins 
triglycerides 

Red Blood Cells 

Buffers: 
HCO3-

Disease Diagnostics: 
Liver markers 

cardiac markers 
tumor markers 



Composition of Blood

Red Blood Cells
Biconcave discoids. Contain hemoglobin, which binds O2 and helps 
transport CO2.  Red blood cells not have nuclei, so no DNA! (also no 
mitochondria)

White Blood Cells
Immune system cells. Source of DNA for PCR fingerprinting studies using 
blood.

Platelets
Very small fragments of cells which help in blood clotting. 

All derived from bone marrow stem cells.
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http://en.wikipedia.org/wiki/
Reference_ranges_for_blood_tests



Blood Clotting (hemostasis)
Vasoconstriction, formation of platelet plug, fibrin web.

Intact blood vessel: Endothelial cells inhibit platelet aggregation by
1) physically separating platelets from collagen
2) secreting prostacyclin & nitric oxide (NO), & cause vasodilation
3) expressing CD39 enzyme which breaks down ADP in the blood

Damaged blood vessel:
1) Platelets bind to collagen and von Willbrand’s factor (protein produced by endothelial cells 
that binds platelets and collagen together)

2) Platelets release secretory granules (platelet release reaction):
ADP & thromboxane A -> recruit more platelets to plug
serotonin causes vasoconstriction (aspirin inhibits prostaglandin production)

3) Platelets activate plasma clotting factors, converting soluble fibrinogen -> insoluble fibrin 
-> platelet plug.

hemo- related to blood
hemostasis- preventing blood loss (i.e. stop bleeding)
hemorrhage- bleeding

vasodilation- opening blood vessels wider
vasoconstriction - making blood vessels narrower

hemostat
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Intact Blood Vessel:
Prostaglandin & NO keep vessel dilated; ADP levels low, so platelets inactive



Damaged Blood Vessel:
Prostaglandin TxA2, high levels of ADP activate platelets.
Activated platelets bind to collagen and von Willebrand’s factor



Clot Formation:
Platelet plug forms; activated plasma clotting factors causes fibrin formation to 
reinforce platelet plug



Figure 13.8



Clotting Factors & Fibrin Formation
Intrinsic Pathway: Blood will clot on its own, e.g. in a test tube

Extrinsic Pathway: Damaged tissue releases tissue factor that accelerates clotting

Key events of clotting:

Prothrombin converted into thrombin, an active enzyme (thrombosis = clotting)

Thrombin converts fibrinogen to fibrin, an insoluble fibrous molecule.

Vitamin K (Koagulationsvitamin) converts glutamate residues of clotting factors into gamma-
carboxyglutamate, which increases binding of Ca++ to clotting factors. Provided by gut 
bacteria. Vitamin K deficiency or blockade by drugs leads to decreased clotting ability.

Clot Dissolution:
Factor XII activates Kallikrein (enzyme). 
Kallikrein converts plasminogen into plasmin (enzyme). 
Plasmin digests fibrin to dissolve clot.
Tissue plasminogen activator (TPA) & streptokinase are synthetic enzymes administered after 
stroke or cardiac thrombosis (vessel blocked by blood clot)
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all
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Table 13.5

hemophilia - “love to bleed”
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Most enzymes require Ca++ (factor IV)

heparin
X

Hemophilia AX
Hemophilia B

X

low
vitamin K

X

X
citrate, EDTA



Hemophilia A & B are X-linked recessive disease
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Most enzymes require Ca++ (factor IV)

Hemophilia AX
Hemophilia B

X

Top Hat



Mixing blood for hemophilia
Normal blood

clots

hemophilia A hemophilia B

no clotting

mix 
hemophilia A & 
hemophilia B

clots

mix 
hemophilia &

normal plasma

clots



The main treatment for hemophilia is called replacement therapy. 
Concentrates of clotting factor VIII (for hemophilia A) or clotting factor IX 
(for hemophilia B) are slowly dripped or injected into a vein. These 
infusions help replace the clotting factor that's missing or low.

Hemophilia AX
Hemophilia BX


