The Hematological and Lymphatic System

Structure and Function
The main functions of the hematologic system is threefold:

1. Transportation

2. regulation

3. protection

Blood- Also known as plasma.  Hematopoiesis is the production and maturation of blood cells.  The red marrow makes all blood cells or formed elements in the blood.  Blood is composed of both plasma and formed elements. 

1. Plasma- is the fluid portion of blood.  It is 55% of the blood volume.  Plasma is 90% water.  The remaining 10% is primarily blood plasma proteins.  It also contains salts, primarily sodium, potassium, calcium, magnesium.  

2. Plasma proteins.  There are four groups of plasma proteins made in the liver.  

a. Albumin is the largest of these groups.  60-80%.  It helps provide thickness or viscosity to circulating blood.  This increases the osmotic pressure.  

b. Fibrinogen and prothrombin are important for blood clotting.

c. Globulin is the fourth type.  There are alpha and beta globulins made in the liver and acts as carrier molecules.  Gamma globulins are antibodies 

3. Formed Elements. The remaining 45% of blood consists of red blood cells, white blood cells and platelets.  

a. RBC- also called erythrocytes.  Made from the stem cells in red bone marrow.  The liver and spleen destroy old, dead blood cells.  Each RBC lasts about 120 days.  Each RBC has hemoglobin which is iron and heme which is a globin protein.  This is what makes blood look red.  

b. WBC- also known as leukocytes. There are two types

i. Granular ( Granulocytes)

1. basophils- allergic and inflammatory reactions. Contain heparin and histamine.  

2. eosonophils- They increase during allergic reactions and parasitic infections.  They help detoxify the body. They also help devour invaders, phagocytosis or endocytosis.  

3. neutrophils- Are the most numerous WBC’s.  First in line in the defense against bacteria.

ii. .Agranular Leukocytes- divided into two groups. They are made in the lymph tissue of the spleen, lymph nodes, thymus and red bone marrow.

1. monocytes- transferred into macrophages, which are phagocytic cells.  

2. lymphocytes- b lymphocytes, t lymphocytes.  Help in immune response.  

Platelets- are also called thromobcytes.  They are essential for blood clotting.  

Hemostasis refers to the cessation of bleeding.  Coagulation is the process that forms a fibrin clot.
Clotting.  When tissue is injured, platelets break down and cause the release of thromboplastin.  Calcium then interacts with the protein prothrombin to make thrombin.  Thrombin then converts the fibrinogen into fibrin.  The clot results acts like a plug for the wound.Serum is also squeezed out of the wound.  Vitamin K is need for this clotting factor.  A thrombus is a stationary clot, and an embolus is a traveling clot.  

Hemorrhage- is the escape of blood from blood vessels.  

Blood Groupings. 
Effects of Aging on the System

The Lymphatic System

Is related to but separate from the blood system


Lymphatic vessels drain lymph fluid



Blood vessels allow fluid to flow in, but not out.

Fluid is known as lymph.


Lymph is like plasma as it is derived from it, but is lower in proteins.

Movement of Lymph


Lymph is propelled by the rhythmic contractions of respirations and diaphragm.  Also, muscle movement helps move lymph along.

Nodes/nodules- are small bundles of lymph tissue


Neck= cervical


Groin= inguinal


Underarms= axillary

Nodes have lymphocytes which help fight off infection.

Lymph organs include the tonsils and the spleen.  In the fetus, the spleen helps create blood.  In newborns, the spleen helps destroy old RBC and forms bilirubin from high red blood cells. 

Circulation

Pulmonary Circulation

Systemic Circulation


Includes Hepatic-Portal Circulation



-Portal vein to the liver to the sinusoids which modify blood.  Then, to the hepatic vein which empties into the inferior vena cava.

Cerebral Circulation


Internal Carotid ( anastamoses=connects)

Lymphatic Circulation


Afferent Vessels bring lymph to the nodes


Efferent Vessels bring lymph away from the nodes. 
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