Neutrophils and Lymphocytes – Unit 2, Group 2
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Question:  If the neutrophil count was high in a WBC differential, what kind of infection would you suspect? If the lymphocyte count was high?

Neutrophils
Neutrophils are granulocytes that make up 55-80% of the circulating blood cells. They are termed granulocytes for the staining patterns of their granules and nucleus. Neutrophils are also known as polymorphonuclear neutrophils (PMNs or polys) of segmented neutrophils (segs). These cells are most numerous in the blood because of their capacity for phagocytosis, especially pathogenic bacteria (Garrels and Oatis, 2006). Neutrophils are the predominant phagocytes in early inflammation, within 6-12 hours of injury.  Their job is to ingest bacteria, dead cells and cellular debris. Hence, neutrophils are associated with bacterial infections. The granules in neutrophils are filled with enzymes and can produce substances that are potent antimicrobials such as hydrogen peroxide. Over 50 toxins released by neutrophils have been identified. Because of this ability to release free radicals, these cells can cause major damage to normal tissues during an inflammatory response. Neutrophils contain receptors on their surface that facilitate the clearance of certain microbes. (McPhee & Ganong, 2006). They are attracted by certain mast cells and are replaced by macrophages and lymphocytes at around 24 hours of injury.  
Neutrophils are mature cells that are incapable of division.  They are sensitive to the acidic environment of injury and inflammation and when they break apart they appear white and make up “pus” at an injury site and define the color of the purulent material.  Their lifespan is 4 days at an injury site.  They reach a fully mature state in the bone marrow and take normally 14 days to mature, but maturation is sped up with infection or treatment.  Soon after a bacterial infection invades the human body, neutrophils leave the capillaries to go to the site of injury for 1-2 days (McCance and Huether, 2006).
Lymphocytes

Lymphocytes are agranulocytes, so named because they contain few or no granules in the cytoplasm. Lymphocytes are the smallest cells and are associated with viral infection, tumor-oriented disorders, or blood disorders.  These cells are responsible for specific immunity. Lymphoctes have the capability of proliferating into “memory cells,” which “remember” the antigen and provide long-lasting immunity. 
Lymphocytes which encompass T, B and NK (natural killer) cells make up the body’s humoral or antibody-mediated immunity. B and T cells come from a common lymphoid stem cell in the bone marrow. T-cells migrate to the thymus, where they mature. B cells stay in the bone marrow until mature.  T cells are further differentiated by the presence or absence of CD4 and CD8 proteins. T cells with the CD4 protein are known as helper T cells and present as macrophages and B cells. CD8 cells characterize the cells as cytotoxic T cells, which are particularly effective in destroying virally infected cells or foreign or mutant cells (Copstead & Banasik, 2000). These cells are involved in an adaptive immune response along with B cells, which produce antibodies. B cell memory cells form a reserve of cells and can be stored for several months to years (typically 4 months to 4 years), ready for rapid mobilization to a threat.  
Lymphocytes make up approximately 25-35 % of total leukocytes count. Most lymphocytes are not circulating as they are stored in the lymphoid tissues. NK cells have neither B nor T markers. They are not dependent on the thymus for development. These cells are effective against tumor cells and those with a viral infection, even without previous exposure that would have cause antibody production.  In contrast to T & B cells, NK cells are nonspecific and are able to respond to a variety of antigens McCance and Huether, 2006)
Elevations or decreases in cell counts
Neutrophilia is an increase in the number of circulating PMNs that occurs as the bone marrow releases its stores in the setting of an acute infection. As more neutrophils are required and use, more immature or “band” cells appear in the blood. This is termed a “shift to the left” and is so described because the band cell counts were listed on the left of the mature cells on a laboratory report sheet. The more prominent the shift to the left is the more severe the infection. Diseases and procedures associated with neutrophilia include surgery, burns, myocardial infarction, rheumatoid arthritis, rheumatic fever, gram +/- diseases, exercise, heat/cold, stress, third trimester pregnancy, eclampsia, acute bleeding, diabetic ketoacidosis, gout and neoplasms. A “shift to the right” indicates an increase in mature neutrophils and is associated with pernicious anemia, chronic morphine addiction, liver disease, and some viral infections.  (Copstead & Banasik, 2000). 
Neutropenia is a decrease in the PMN count. This can be caused by infection by gram (-) organisms, severe infections or malaria, splenomegaly, decreased bone marrow production related to radiation, chemotherapy, leukemia, or aplastic anemia.  
Conditions causing lymphocytosis include mononucleosis, cytomegalovirus, pertussis and hepatitis. Other conditions are congenital and tertiary syphilis, thyrotoxicosis, adrenal insufficiency and leukemia. Those causing lymphopenia include AIDS, Cushing’s disease, Hodgkin’s lymphoma, congestive heart failure, renal failure and tuberculosis. 
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