Composition of Blood 
By:Dr.ISAM ALMUSAWY

Objectives 
State the composition of Blood

State the function of red blood cells and plasma

Explain the function of haemoglobin in the transport of oxygen

State the function of macrophages and lymphocytes
1. Consists of formed elements (cells) Are erythrocytes (RBCs) ,leukocytes (WBCs)& platelets suspended & carried in plasma (fluid part)

2. Total blood volume is about 5L

3. Plasma is a colored liquid consisting of H20 & dissolved solutes

4. Includes ions, metabolites, hormones, antibodies
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Plasma

plasma transports:-

1. soluble food molecules

2. waste products

3. hormones 

4. antibodies
Constitute 7-9% of plasma.Three types of plasma proteins: albumins, globulins, & fibrinogen

1. Albumin accounts for 60-80%

Creates colloid osmotic pressure that draws H20 from interstitial fluid into capillaries to maintain blood volume & pressure

2. Globulins carry lipids

Gamma globulins are antibodies

3. Fibrinogen serves as clotting factor

Converted to fibrin , Serum is fluid left when blood clots

Erythrocytes
· RBCs are flattened biconcave discs

· Shape provides increased surface area for diffusion

· Lack nuclei & mitochondria

· Each RBC contains 280 million hemoglobins
· transport oxygen specialised to do this also carry some CO2
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Leukocytes
1. the bodies “defence”

2. part of the immune system

3. much larger than RBCs

4. far fewer

5. have a nucleus

6. 4000-13000 per mm3

7. 2 types  phagocytes and lymphocytes

8. Have nucleus, mitochondria, & amoeboid ability 

9. Can squeeze through capillary walls (diapedesis)

10. Granular leukocytes  help detoxify foreign substances & release heparin

11. Include eosinophils, basophils, & neutrophils
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phagocytes

Agranular leukocytes are phagocytic & produce antibodies.Include lymphocytes & monocytes
Lymphocytes

Provide a specific immune response to infectious diseases.There are 2 types: T-cells and B-cells.They produce antibodies.
Platelets (thrombocytes)

· Are smallest of formed elements, lack nucleus

· Are fragments of megakaryocytes; amoeboid 

· Constitute most of mass of blood clots

· Release serotonin to vasoconstrict & reduce blood flow to clot area

· Secrete growth factors to maintain integrity of blood vessel wall
· tiny fibrin threads these form a web-like mesh that traps blood cells,these harden forming a clot, or "scab." 150,000 to 400,000 per mm3
· Survive 5-9 days
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Hematopoiesis

· Is formation of blood cells from stem cells in marrow (myeloid tissue) & lymphoid tissue

· Erythropoiesis is formation of RBCs ,Stimulated by erythropoietin (EPO) from kidney

· Leukopoiesis is formation of WBCs ,Stimulated by variety of cytokines, autocrine regulators secreted by immune system

Erythropoiesis

· 2.5 million RBCs are produced/sec

· Lifespan of 120 days

· Old RBCs removed from blood by phagocytic cells in liver, spleen, & bone marrow

· Iron recycled back into hemoglobin production
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RBC Antigens & Blood Typing

· Antigens present on RBC surface specify blood type

· Major antigen group is ABO system
· Type A blood has only A antigens

· Type B has only B antigens

· Type AB has both A & B antigens

· Type O has neither A or B antigens 

Transfusion Reactions

· People with Type A blood make antibodies to Type B RBCs, but not to Type A

· Type B blood has antibodies to Type A RBCs but not to Type B

· Type AB blood doesn’t have antibodies to A or B

· Type O has antibodies to both Type A & B

· If different blood types are mixed, antibodies will cause mixture to agglutinate
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