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Unit J Notes #4 - SHAPE, FUNCTION AND ORIGIN OF FORMED ELEMENTS

 

1.     RED BLOOD CELLS—Erythrocytes
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-- Live about 120 days, have no nucleus.
-- Produced in Red Bone Marrow (In Skull, ribs, vertebrae, and long bones.)
--“Myeloid” stem cells form RBCs.  These stem cells are called Erythroblasts.  Erythroblasts will differentiate into Erythrocytes.
-- Produces about 5 million every second.
-- RBC contains a protein called HEMOGLOBIN.
-Hemoglobin contains iron (gives blood its red color).
-Picks up oxygen in the lungs (cooler blood)

-It combines with oxygen in lungs and releases it in the warmer tissues.
-Approximately 200, 000, 000 hemoglobin molecules in one RBC.
--RBCs are destroyed in the spleen; some parts of hemoglobin are released so that iron can be recycled and the hemoglobin is converted into a bile pigment and excreted by the liver.
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2.  WHITE BLOOD CELLS – Leukocytes
--  Larger than RBCs

-- They have a nucleus

--  Less numerous than RBCs (700:1)

--  Do not have a definite shape (amoeboid shape)

--Function:  Fights against infection:

1) Phagocytic

2) Produce Antibodies

 

Types of White Blood Cells (Granulocytes and Agranulocytes)

 

i) Granulocytes 

- Have grains or granules in their cytoplasm.

-Formed in Bone Marrow.

-60 – 70 % of Leukocytes (WBC) are Granulocytes.

Example: NEUTROPHIL – Phagocytize and digest bacteria.
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ii) Agranulocytes
- No granules in cytoplasm

- Produced by lymphoid tissue after originating in RBMarrow.

- 25-30 % of Leukocytes (WBC)

Example:  Monocytes and Lymphocytes
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- Lymphocytes:

1) B-Lymphocytes-Produced in the bone  and lymphoid tissue. Produce antibodies to fight infection.

2) T-Lymphocytes- Produced in the Thymus.
- Deactivate virus-containing cells.

- Monocytes:

1) Largest WBC

2) Take up residence in tissues

3) Differentiate into larger macrophages which phagocytize microbes and stimulate other WBC

3.  PLATELETS (Thrombocytes) – See picture on next page
-- Produce 2 billion a day.

-- Broken fragments of larger cells.

-- Very important role in blood clotting.
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Blood Clotting-
Need three things in blood for blood to clot

1)  Prothrombin – Plasma protein

2)  Fibrinogen – Plasma protein

3)  Platelets
 -  Platelets clump at the site of the “leak” and partially close it.

- The platelets and the injured tissue together release an enzyme called THROMBOPLASTIN (prothrombin activator)
-  Thromboplastin converts a blood protein (prothrombin)  (produced by the liver) to a new substance called THROMBIN.  Calcium is needed for this process.  

- Prothrombin (activator protein) is made up of Vitamin K.  If Vitamin K is missing from diet, then it can cause hemorrhaging (bleeding) disorders to occur.

-  Thrombin acts as an enzyme that breaks the ends off another blood protein called FIBRINOGEN. (also  produced by the liver)  

-  Fibrinogen is then converted into FIBRIN
-  Fibrin has sticky ends and forms a lattice or network over the leak.  Blood cells get trapped and form a clot.

-Fibrin clot is only temporarily present.  As soon as the blood vessel repair is initiated, an enzyme called Plasmin destroys the fibrin network.  
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 RBC trapped in the FIBRIN network
