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The “complement cascade” involves a series of enzymatic reactions that take place in the blood. There are 9
major components labeled C1 through C9. The cascade can be initiated by the presence of antigen-antibody
complexes. The result of the cascade is an attack, which creates holes in the membranes of attacking bacteria

or cells containing viruses, causing their death.

When many bacteria are exposed to fresh serum, co}np[emanl is activated and one of the major components of
the “complement cascade” binds to the bacteria.

Typically, other tests that are more specific for the suspected disease are performed first. Depending on the
suspected antibodies, several serology techniques can be used. Serology techniques include agglutination,
precipitation, complement-fixation, and fluorescent antibodies.

Complement activity is measured to determine if complement is involved in the pathogenesis of a number of
diseases and also to monitor the severity of a disease or determine efficacy of treatment.

Normal values for selected components:
Total hemolytic complement level: 41 to 90 hemolytic units
C1 esterase inhibitor level: 16 to 33 mg/d!
C3 levels: 88 to 252 mg/di
C4 levels: 12 to 75 mg/di

Increased complement activity may be seen in:
cancer
ulcerative colitis

The following tests are done by complement fixation:

« Adenovirus

« Fungal Panel (Blastomyces, Coccicioides, & Histoplasma)
« Influenza A&B

+ Poliovirus 1,2,&3

Indirect Hemagglutinaﬁon Test

In this test, artificial carrier particles that have known antigens baund to-their surfaces are used to react with a

patient’s serum. S 3 S
The major use of this test is to determine if the patient has antibodies in the serum capable of attaching to RBCs.

It detects circulating antibodies against red blood cells.

No agglutination is normal.
An abnormal test result may indicate the presence of an antibody against an antigen that the body views as

foreign, such as in the following ‘conditions: % b
« -antibodies to antigens not present on the igdividual‘s red cells, usually caused by prior transfusions

« incompatible cross-matched blood (wh'en“the test is used in the blood bank)
- hemolytic anemia - s A T, &

‘p.R1S

eK04676-0C




[image: image2.jpg]Immunoriuorescence

This is a “staining” technique used to identify specific antibodies or antigens. Antibody identification is usually
performed on blood (serum). .
Cells, tissue, or some other substance is placed onto microscope slides and treated with a fluorescent dye that
can be seen with a special microscope.
A negative test result is normal. . .
The test may also be used to detect and measure the quantity of antibodies against microorganisms such as.
Coxiella burnetti, Rickettsia or Colorado tick virus. A positive result in this case indicates that the body's immune
system has seen the pathogen at some point in the past. Additional diseases for which the test may be per- -
formed includes:

Colorado tick fever

Infectious mononucleosis (EB)

Lyme disease

Rocky Mountain spotied fever

Mouse Assay

This test detects the presence of toxins. The patient's serum is injected into mice. Fluid accumulation occurs in
the intestines of the mice as a reaction to the toxins. The hematocrit is an expression of the proportion of whole

blood that is composed of red blood cells.

Complete Blood Count

The complete blood count (CBC) quantitates the number of red blood cells (RBCs), white blood cells (WBCs),
the total amount of hemoglobin in the blood, and the fraction of the blood composed of cells (hematocrit). The
platelet count is also usually included in the CBC. White blood cells are mediators of inflammation and the

immune response. . - &

Normal values
RBC: 4.2 to 6.1 million cells/mcl

WBC: 4,500 to 10,000 cells/mcl
hematocrit: 36.1 to 50.3 %
hemoglobin: 12.1.to 17.2 gm/di

High numbers of RBCs may indicate:
low oxygen in the blood due to heart or pulmonary
disease
dehydration (such as from severe diarrhea)

renal (kidney) disease

AN

Low numbers of RBCs may indicate:

anemia (various iypes) o

hemorrhage . 3

bone marrow failure (for example, from radiation,
toxin, fibrosis, tumor)

hemolysis (RBC destruction) from transfusion reaction

leukemia .

malnutrition (nutritional deficiencies of iron, folate,
vitamin B12, vitamin B6)
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infectious diseases
inflammatory disease (such as rheumatoid arthritis or

allergy)
leukemia
severe emotional or physical stress
tissue damage (for example, burns)

CFS

Cerebrospinal fluid circulates around the brain and spinal cord.
Normally, cerebrospinal fluid will be clear and colorless, contain no red blood cells, and contain no organisms.

Normal pressure is 4-16mm Hg.
Protein levels are usually 15to 45 mg/dl of CSF, although in the elderly and children the level may be 70 mg/dl.

Glucose is between 40 - 85 mg/dL.
White blood cells are less than 5 per mL.

Abnormal results can indicate a brain tumor, mengitis, encephalitis, brain abcess, cancer, automimmune disor-
ders, multiple sclerosis, of neurosyphilis.

Culture

A specimen is placedina nutrient medium so pathogens (bacteria) in the sample can reproduce. The culture is
observed and tested to determine the identity of the pathogen.

Bacterial Hemolysis

When some bacteria are grown in laboratories, they harrﬁ or destroy red blood cells in lhe}r culture medium,
resulting in a clear halo around the colony.

TB Skin Test

A small dose of {uberculin is injected just ur_\dér the surface.of the skin. . =
A positive reaction indicates infection with TB. There is 2 diffierence between being infected with TB and having

TB disease. Someone who is infected with TB has the TB bacteria in the body but is not sick. Someone with TB
disease is sick and may be able to spread the disease to other people. A person with a positive skin test needs
10 see a doctor to determine what further tests and treatment may be necessary. Chest x-rays, sputum tests.
and other tests are used to determine whether the positive reaction is associated with TB disease

PCR (Polymerase Chain Reactidn)

This is a technique whichi is used to amplify (make a huge number of copies - millions or billions) a specific
region of DNA, in order to produce enough DNA to be adequately tested.

Once amplified, the genes are used for research, industrial purposes, medical diagnosis. and agricultural’pur- .
poses. PCR is more sensitive than culture in quickly detecting pathogens, such as Bordetella pertussis. SO that
the correct treatment can be instituted. B
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This is a procedure used to identify proteins by looking at the antibodies directed against each viral protein. The
proteins are put.in an electrophoresis gel and a current is applied to the gel, causing the proteins to migrate
through the gel. They separate based on size and charge. Smaller proteins migrate through the gel faster than
arger proteins. The separated proteins are transferred to a membrane, and antibodies are added to the mem-
d rinsed off. Those that remain are reacted with a chemical that causes them to be visible, resulting in

brane an
hands on the membrane. The test bands are compared to a positive control to determine if the control proteins

are present.

Rapid Strep Test (Streptococcal Rapid Antigen Test)

For a rapid strep test, the throat and tonsils are swabbed to collect bacteria from the infected area for testing.
The bacteria are analyzed to see if streptococcal bacteria are causing the sore throat.

The rapid strep test can only detect the presence of “Group-A” strep, the one most likely to cause serious throat
infections. The usual method is to add an acid which extracts Group A specific carbohydrate antigens from the
cell wall of organisms in the throat swab. The formation of a color indicates a positive test. A rapid strep test may
be done if a person has symptoms of strep throat infection or has been exposed to strep. Up to one-third of
negative rapid strep test results are false, so a throat culture is usually done if the rapid strep test result is

negative.
The rapid strep test costs less than a throat culture and results are obtained more quickly.

Liver Function Tests

These tests are used to determine if the liver has been damaged or its function impaired. These check for
elevations of certain chemicals in refation to others. Tests include those for bilirubin (a byproduct of hemoglobin
breakdown), ammonia (a protein byproduct that is normally converted to urea by the liver before being excreted
by the kidneys), protein, enzymes; and/or prothrombin time (a measure of how long it takes for blood to clot).

X-ray

This is an image of the intemal composition of a part of the body produced when certain wavelengths of the
electromagnetic spectrum (x-rays) are sent through the body part and are absorbed in different degrees by

different tissues.

EEG

This is the measurement of electrical activity in different parts of the brain. Ceértain brain abnormalities can be
detected by observing changes in the normal pattern of the brain's electrical activity. The EEG is a key tool in the
diagnosis and management of epilepsy and other seizure disorders. It is also used to assist in the diagnosis of
brain damage or disease (e.g., stroke, tumors, encephalitis), sleep disorders, certain mental disorders (e.g..
schizophrenia, autism, alcoholism), etc. An EEG should never be used as the sole basis for a diagnosis.
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