Blood
Blood- Composition of Blood: varies in color to bright red to dull brick red


Male: 5-6L, Females: 4-5L



Classified as a type of connective tissue



Fibers that classify it as a connective tissue only show up during clotting

Plasma: nonliving fluid matrix


Contains many things like nutrients, gases, hormones, wastes, etc.



Constitutes 55% of whole blood

Formed Elements: living cells found in the plasma


Constitutes 45% of whole blood

Erythrocytes or Red Blood Cells (RBCs): transport most of the oxygen in the blood

Leukocytes or White Blood Cells (WBCs): part of the body’s nonspecific defenses and

immune system

Platelets: function in blood clot formation
Erythrocytes: vary in color and have a biconcave shape


Are the most numerous of the blood cells



Usually have 4.5-5.5 million per cubic mm of blood



When they are mature, they are anucleate



Are unable to repair themselves or reproduce



Have a life span of 100-120 days



Fragments are destroyed by the spleen



Nucleated RBCs indicate the bone marrow is turning out blood cells prematurely

Anemias: RBCs may appear pale


Is an indication of decreased hemoglobin content
Leukocytes: nucleated cells formed in bone marrow


Much less numerous



Are protective, pathogen killing cells



Transported via the blood or lymph

Diapedesis: the ability of WBCs to move in and out of the blood vessels


Accomplish this by amoeboid action

2 Major Groups

Granulocytes: contain granules


Usually have strangely lobed nuclei


Neutrophil: most abundant



Nucleus has 3-7 lobes 




Is an active phagocytes 



Numbers increase with acute infections


Eosinophil: usually have a nucleus that is bilobed



About the size of neutrophils




Attack parasitic worms




Increase number during allergy attacks, inactivates inflammatory

chemicals



Basophil: least abundant



Large U or S shaped nucleus with indentations




Granules in the cell contain histamine (vasodilator)




Helps with inflammatory response

   Agranulocytes: no visible granules



Much more abundant in lymphoid tissue


Lymphocyte: smallest of the WBCs



Around the size of a RBC




Nucleus takes up most of the cell



B: oversees production of antibodies



T: regulatory in nature




Destroys grafts, tumors, and virus infected cells


Monocyte: largest of the WBCs



When in the tissues convert to macrophages, active phagocytes




Increase in number during chronic infections
Platelets: cell fragments of larger cells called megakaryocytes

Irregularly shaped


Instrumental in clotting process
Hematologic Tests

White and Red Blood Cell Counts: determines the total number of a specific type of cell




Is a routine part of a physical exam




Can detect early types of blood disorders




Alternative name(s): CBC, Complete Blood Count


Total White Blood Cell Count: determines abnormalities 




Leukocytosis: abnormally high white blood cells; more than 2,900

lymphocytes/microliter of blood





Alternative name(s): lymphocytosis




Leukopenia: too few white blood cells; less than 3,500 wbc/microliter of

blood





Alternative name(s): neutropenia




Leukemia: uncontrolled production of white blood cells with a reduction




in red blood cells and platelets


Total Red Blood Cell Count: determines abnormalities




Polycythemia: a significant increase in red blood cells





Occurs when the bone marrow makes too many red blood cells





Can be life threatening because often the overproduction of red

blood cells signals the overproduction of other blood cells





Alternative name(s): polycythemia vera




Anemia: a decrease in oxygen carrying capacity of the red blood cells





Can be from too few red blood cells, abnormally shaped or sized

red blood cells, or a disease state that is destroying red

blood cells prematurely


Differential White Blood Cell Count: isolates 100 white blood cells, counts and classifies

according to type

Routinely done in diagnosing illness (high/low numbers of specific white blood

cells can be very indicative of certain infection/illnesses)


Hematocrit/Packed Cell Volume: test performed when anemia is expected




Whole blood is centrifuged to separate the cells from the plasma

(liquid portion of the blood)


Hemoglobin Concentration: determines the approximate amount of hemoglobin

concentration  so as to determine the blood’s oxygen carrying capacity


Sedementation Rate: the speed at which the red blood cells settle to the bottom of a

vertical tube




Certain disease states (polycythemia) decrease the rate (increase the time

at which all the cells settle) and others (infectious diseases, pregnancy) increase the rate (decrease the time at which all the cells settle)





Is a non-specific test that helps the diagnostician to determine what

further testing may be needed


Bleeding Time: tests the ability of the platelets to stop bleeding from a wound





Is determined to be WNL (within normal limits) at 0-7 minutes





Prolonged bleeding is indicative of a platelet deficiency


Coagulation Time: measures the amount of time taken for the blood to begin coagulating

(clotting)





Is determined to be WNL at 2-8 minutes





A longer measured time indicates a problem with the clotting

cascade



Blood Typing: classification based on the presence of specific glycoproteins on

the outer surface of RBCs



Antigens (agglutinogens): are genetically determined



Antibodies (agglutinins): react with RBCs with opposite antigens




Cause the blood to clump when in contact with the wrong type




Rh: antigen on RBCs





If one has the antigen, are said to be Rh positive





Rh negative are sensitized to the antibodies and will react with

other exposures



Cholesterol Concentration in Plasma: 



Atherosclerosis is a disease where the blood vessels become clogged by

plaque




Also form more clots which can break off and cause stroke or MI



The average level is 200 mg/100mL of plasma




Levels can be misleading due to high amounts of “good” (HDL) and low

levels of “bad” (LDL)

