Chapter 11- Blood
Vocabulary

Plasma
Formed Element
Hematopoetic stem cell
red blood cell (erythrocyte)

Hemoglobin
Erythropoetin (EPO)
White blood cell (leukocyte)

Phagocytosis

Lymphocyte
ABO blood type
Antigen

antibody
Rh Factor Agglutination
Prothrombin /Prothrombin activator/Thrombin

Fibrinogen/Fibrin

Plasminogen activator/plasminogen/plasmin


Lecture Outline

Blood function & composition

Red blood cells

Blood types

Blood clotting

Blood structure & composition

Your blood delivers food and oxygen, and takes away wastes

Made of RBC’s, WBC’s, Platelets, and Plasma

Red blood cells use hemoglobin to bind oxygen

Platelets release fibrinogen upon exposure to air, creating fibrin nets to clot your blood

White blood cells are your body’s main part of the immune system

There are many kinds of white blood cells

Red Blood Cells

Red blood cells contain no nuclei and are formed by stem cells in the bone marrow

Hemoglobin is a heterotetrameric protein which binds oxygen in the lungs, and releases it to the body

Since red blood cells contain no nuclei, they cannot repair themselves

Erythropoetin is a signaling hormone which prompts your bone marrow to create more RBC’s

Deficits in red blood cells are the cause of anemia

Anemia can be caused by an iron-poor diet, by disease, or by genetic difficulties- sickle-cell anemia

Blood types

White blood cells of your immune system have a primary task- to differentiate self from non-self

Surface antigens on red blood cell surfaces are detectable by your immune system, causing the production of antibodies
Transfusions of blood containing antigens not native to your body will cause binding of antibodies of the immune system, causing agglutination of the blood, leading to clogged capillaries and kidneys

The ABO system of antigens can differentiate blood types

Type AB blood has both antigens, and therefore the immune system of people with type AB blood will make antibodies to neither type- AB is the universal recipient

Type O blood contains neither antigen, and thus can be donated to any patient, though a type O person will make antibodies to any other type of blood in a transfusion- O is the universal donor

The Rhesus antigen is a different gene, and can cause complications if a woman is Type Rh(-) and her husband is Type Rh(+)

Blood Clotting

Formation of blood clots is essential for survival in some cases, and can threaten life in others

Thus, blood clotting is a complex, controlled cascade designed to clot blood only when needed
Fibrin forms a weblike structure which creates a clot; it is degraded by plasmin

Failure to form clots is hemophelia; inappropriate clotting can cause heart attacks and strokes
