;’ Clinical Connections. '

‘The Lymphatic System
and Immunity

Immunity is the ability to ward off damage or disease
through our defenses. Innate immunity refers to defenses
that are present at birth. Adaptive [specific] immunity refers
to defenses that involve specific recognition of a microbe
once it has breached the innate immunity defenses. The
body system responsible for adaptive immunity [and some
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aspects of innate immunity) is the lymphatic system. It
is closely allied with the cardiovascular system. Adaptive
Immunity involves lymphocytes [a type of white blood
cell] called T lymphocytes (T cells) and B lymphocytes (B
cells), which protect all body systems from attack by harm-
ful pathogens, foreign cells, and cancer cells.
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Tests, Procedures, and Techniques

® Cytokine Therapy

Cytokine therapy is the use of cytokines to treat medical
conditions. Interferons were the first cytokines shown to
have limited effects against some human cancers. Alpha-
interferon (Intron A®) is approved in the United States for
treating Kaposi (KAP-5-s€) sarcoma, a cancer that often
occurs in patients infected with HIV, the virus that causes
AIDS. Other approved uses for alpha-interferon include
treating genital herpes caused by the herpes virus; treating
hepatitis B and C, caused by the hepatitis B and C viruses;
and treating hairy cell leukemia. A form of beta-interferon
(Betaseron®) slows the progression of multiple sclerosis
(MS) and lessens the frequency and severity of MS attacks.
Of the interleukins, the one most widely used to fight can-
“cer is interleukin-2. Although this treatinent is effective in
causing tumor regression in some patients, it also can be
very toxic. Among the adverse effects are high fever, severe
weakness, difficulty breathing due to pulmonary edema,
and hypotension leading to shock.

Graft Rejection and Tissue Typing

Organ transplantation involves the replacement of an
 injured or diseased organ, such as the heart, liver, kidney,
lungs, or pancreas, with an organ donated by another indi-
vidual. Usually, the immune system recognizes the proteins
in the transplanted organ as foreign and mounts both
cell-mediated and antbody-mediated immune responses
against them. This phenomenon is known as graft rejec-
tion. The success of an organ or tissue transplant depends
on histocompatibility (his'-té-kom-pat-i-BIL-i-t&)—that
is, the tissue compatibility between the donor and the
recipient. The more similar the MHC antigens, the greater
the histocompatibility, and thus the greater the probability
that the transplant will not be rejected. Tissue typing
(histocompatibility testing) is done before any organ
transplant. In the United States, a nationwide computer-
ized registry helps physicians select the most histocompat-
ible and needy organ transplant recipients whenever donor
organs become available. The closer the match between
the major histocompatibility complex proteins of the donor
and recipient, the weaker is the graft rejection response.
To reduce the risk of graft rejection, organ transplant
recipients receive immunosuppressive drugs. One such drug
is cyclosporine, derived from a fungus, which inhibits secretion
of interleukin-2 by helper T cells but has only a minimal
effect on B cells. Thus, the risk of rejection is diminished
while resistance to some diseases is maintained. b
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# AIDS: Acquired Immunodeficiency Syndrome

Acquired immunodeficiency syndrome (AIDS) is a condi-
tion in which a person experiences a telltale assorament of
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infections due to the progressive destruction of immune system
cells by the human immunodeficiency virus (HIV). AIDS
represents the end stage of infection by HIV. A person who
is infected with HIV may be symptom-free for many years,
even while the virus is actively attacking the immune system.
In the two decades after the first five cases were reported in
1981, 22 million people died of AIDS. Worldwide, 35 to 40
million people are currently infected with HIV.

@ HIV Transmission

Because HIV is present in the blood and some body fluids,
it is most effectively transmitted (spread from one person to
another) by actions or practices that involve the exchange
of blood or body fluids between people. HIV is transmit-
ted in semen or vaginal fluid during unprotected (without a
condom) anal, vaginal, or oral sex. HIV also is transmitted
by direct blood-to-blood contact, such as occurs among
intravenous drug users who share hypodermic needles or
health-care professionals who may be accidentally stuck by
HIV-contaminated hypodermic needles. In addition, HIV
can be transmitted from an HIV-infected mother to her
baby at birth or during breast-feeding.

The chance of transmitting or of being infected by
HIV during vaginal or anal intercourse can be greatly
reduced——although not entirely eliminated—Dby the use of
latex condoms. Public health programs aimed at encourag-
ing drug users not to share needles have proven effective
at checking the increase in new HIV infections in this
population. Also, giving certain drugs to pregnant HIV-
infected women greatly reduces the risk of transmission of
the virus to their babies.

HIV is 2 very fragile virus; it cannot survive for long
outside the human body. The virus is not transmitted
by insect bites. One cannot become infected by casual
physical contact with an HIV-infected person, such as
by hugging or sharing household items. The virus can be
eliminated from personal care items and medical equip-
ment by exposing them to heat (135°F for 10 minutes)
or by cleaning them with common disinfectants such as
hydrogen peroxide, rubbing alcohol, household bleach,
or germicidal cleansers such as Betadine or Hibiclens.
Standard dishwashing and clothes washing also kill HIV.

HIV: Structure and Infection

HIV consists of an inner core of ribonucleic acid (RINA) cov-
ered by a protein coat (capsid). HIV is classified as a retrovi-
rus since its genetic information is carried in RNA instead of
DNA. Surrounding the HIV capsid is an envelope composed
of a lipid bilayer that is penetrated by glycoproteins.
Outside a living host cell, a virus is unable to replicate.
However, when a virus infects and enters a host cell, it uses
the host cell's enzymes and ribosomes to make thousands of
copies of the virus. New viruses eventually leave and then
infect other cells. HIV infection of a host cell begins with
the binding of HIV glycoproteins to receptors in the host
cell’s plasma membrane. This causes the cell to transport the
virus into its cytoplasm via receptor-mediated endocytosis.
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Once inside the host cell, HIV sheds its protein coat, and
a viral enzyme called reverse transcriptase reads the viral
RINA strand and makes 2 DNA copy. The viral DNA copy
then becomes integrated into the host cell’s DNA. Thus,
the viral DNA is duplicated along with the host cell’s DNA
during normal cell division. In addition, the viral DNA can
cause the infected cell to begin producing millions of copies
of viral RNA and to assemble new protein coats for each
copy. The new HIV copies bud off from the cell’s plasma
membrane and circulate in the blood to infect other cells,

HIV mainly damages helper T cells, and it does so in vari-
ous ways. Over 10 billion viral copies may be produced each
day. The viroses bud so rapidly from an infected cell's plasma
membrane that cell lysis eventually occurs. In addition, the
body’s defenses attack the infected cells, killing them but
not all the viruses they harbor. In most HIV-infected indi-
viduals, helper T cells are initially replaced as fast as they are
destroyed. After several years, however, the body’s ability to
replace helper T cells is slowly exhausted, and the number of
helper T cells in circulation progressively declines.

m Signs, Symptoms, and Diagnosis
of HIV infection

Soon after being infected with HIV, most people experience a
brief flu-like illness. Common signs and symptoms are fever,
fatigue, rash, headache, joint pain, sore throat, and swollen
lymph nodes. About 50% of infected people also experience
night sweats, As early as three to four weeks after HTV infec-
ton, plasma cells begin secreting antibodies against HIV.,
These antibodies are detectable in blood plasma and form the
basis for some of the screening tests for HIV. When people
test “HIV-positive,” it usually means they have antibodies to
HIV antigens in their bloodstream.

® Progression to AIDS

After a period of 2 to 10 years, HIV destroys enough helper
T cells that most infected people begin to experience
symptoms of immunodeficiency. HIV-infected people
commonly have enlarged lymph nodes and experience
persistent fatigue, involuntary weight loss, night sweats,

skin rashes, diarrhea, and various lesions of the mouth and
gums. In addition, the virus may begin to infect neurons
in the brain, affecting the person’s memory and producing
visual disturbances.

As the immune system slowly collapses, an HIV-infected
person becomes susceptible to a host of opportunistic infec-
tions. These are diseases caused by microorganisms that
are normally held in check but now proliferate because of
the defective immune system. AIDS is diagnosed when the
helper T cell count drops below 200 cells per microliter

= cubic millimeter) of blood or when opportunistic infec-
tions arise, whichever occurs first. In time, opportunistic
infections usually are the cause of death,

® Treatment of HIV Infection

At present, infection with HIV cannot be cured. Vaccines
designed to block new HIV infections and to reduce the
viral load (the number of copies of HTV RNA in a micro-
liter of blood plasma) in those who are already infected
are in clinical trials. Meanwhile, two categories of drugs
have proved successful in extending the life of many HIV-
infected people:

1. Reverse transcriptase inhibitors interfere with the
action of the reverse transcriptase enzyme, the enzyme
that the virus uses to convert its RNA. into a DNA copy.
Among the drugs in this category are zidovudine (ZDV,
previously called AZT), didanosine (ddD), and stavudine
(d4T®). Trizivir, approved in 2000 for treatment of
HIV infection, combines three reverse transcriptase
inhibitors in one pill,

2. Protease inhibitors interfere with the action of pro-
tease, a viral enzyme that cuts proteins into pieces to
assemble the protein coat of newly produced HIV
particles. Drugs in this category include nelfinavir,
saquiravir, ritonavir, and indinavir.

In 1996, physicians treating HIV-infected patients widely
adopted highly active antirerroviral therapy (HAART)—a
combination of two differently acting reverse transcriptase
inhibitors and one protease inhibitor. Most HIV-infected
individuals receiving HAART experience a drastic reduc-
tion in viral load and an increase in the number of helper
T cells in their blood. Not only does HAART delay the
progression of HIV infection to AIDS, but many individu-
als with ATDS have seen the remission or disappearance of
opportunistic infections and 2n apparent rerurn to health,
Unfortunately, HAART is very costly (exceeding $10,000
per year), the dosing schedule is grueling, and not all people
can tolerate the toxic side effects of these drugs. Although
HIV may virtually disappear from the blood with drug
treatment (and thus a blood test may be “negative” for
HIV), the virus typically still lurks in various lymphatic tis-
sues. In such cases, the infected person can still transmit the
virus to another person,

® Allergic Reactions

A person who is overly reactive to a substance that is
tolerated by most other people is said to be allergic or



hypersensitive. Whenever an allergic reaction takes
place, some tissue injury occurs. The antigens that induce
an allergic reaction are called allergens. Common aller-
gens include certain foods (milk, peanuts, shellfish, eggs),
antibiotics (penicillin, tetracycline), vaccines (pertussis,
typhoid), venoms (honeybee, wasp, snake), cosmetics,
chemicals in plants such as poison ivy, pollens, dust,
molds, iodine-containing dyes used in certain x-ray pro-
cedures, and even microbes.

There are four basic types of hypersensitivity reactions:
type I (anaphylactic), type II (cytotoxic), type III (immune-
complex), and type IV (cell-mediated). The first three are
antibody-mediated immune responses; the last is a cell-
mediated immune response.

Type I (anaphylactic) reactions are the most common
and occur within a few minutes after a person sensitized
to an allergen is reex-posed to it. In response to the first
exposure to certain allergens, some people produce IgE
antibodies that bind to the surface of mast cells and baso-
phils. The next time the same allergen enters the body, it
attaches to the IgE antibodies already present. In response,
the mast cells and basophils release histamine, prostaglan-
dins, leukotrienes, and kinins. Collectively, these mediators
cause vasodilation, increased blood capillary permeability,
increased smooth muscle contraction in the airways of
the lungs, and increased mucus secretion. As a result, 2
person may experience inflammatory responses, difficulty
in breathing through the constricted airways, and a runny
nose from excess mucus secredon. In anaphylactic shock,
which may occur in a susceptible individual who has just
received a triggering drug or been stung by a wasp, wheez-

"ing and shortness of breath as airways constrict are usually

accompanied by shock due to vasodilation and fluid loss
from blood. This life-threatening emergency is usually
treated by injecting epinephrine to dilate the airways and
strengthen the heartbeat.

Type II (cytotoxic) reactions are caused by antibodies
(IgG or IgM) directed against antigens on a person’s blood
cells (red blood cells, lymphocytes, or platelets) or tissue
cells. The reaction of antibodies and antigens usually leads
to activation of complement. ‘T'ype I reactions, which may
occur in incompatible blood transfusion reactions, damage
cells by causing lysis.

Type HI (immune-complex) reactions involve anti-
gens, antibodies (IgA or IgM), and complement. When
certain ratios of antigen to antibody occur, the immune
complexes are small enough to escape phagocytosis, but
they become trapped in the basement membrane under
the endothelium of blood vessels, where they activate
complement and cause inflammation. Glomerulonephritis
and rheumatoid arthritis (RA) arise in this way.

Type IV (cell-mediated) reactions or delayed hyper-
sensitivity reactions usually appear 12-72 hours after
exposure to an allergen. Type IV reactions occur when
allergens are taken up by antigen-presenting cells (such as
Langerhans cells in the skin) that migrate to lymph nodes
and present the allergen to T cells, which then proliferate.
Some of the new T cells return to the site of allergen entry
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into the body, where they produce gamma-interferon,
which activates macrophages, and tumor necrosis factor,
which stimulates an inflammatory response. Intracellular
bacteria such as Mycobacterium tuberculosis trigger this type
of cell-mediated immune response, as do certain haptens,
such as poison ivy toxin. The skin test for tuberculosis also
is a delayed hypersensitivity reaction.

m Autoimmune Diseases

In an autoimmune disease (aw-to-i-MUN) or autoim-
munity, the immune system fails to display self-tolerance
and attacks the person’s own tissues. Autoimmune dis-
eases usually arise in early adulthood and are common,
afflicting an estimated 5% of adults in North America
and Eurcpe. Females suffer autoimmune diseases twice as
often as males. Self-reactive B cells and T cells normally
are deleted or undergo anergy during negative selection.
Apparently, this process is not 100% effective. Under
the influence of unknown environmental triggers and
certain genes that make some people more susceptible, self-
tolerance breaks down, leading to activation of self-reac-
tive clones of T cells and B cells. These cells then generate
cell-mediated or antibody-mediated immune responses
against self-antigens.

A variety of mechanisms produce different autoimmune
diseases. Some involve production of autoantibodies,
antibodies that bind to and stimulate or block self-antigens.
For example, autoantibodies that mimic TSH (thyroid-
stimulating hormone) are present in Graves disease and
stimulate secretion of thyroid hormones (thus producing
hyperthyroidism); autoantibodies that bind to and block
acetylcholine receptors cause the muscle weakness charac-
teristic of myasthenia gravis. Other autoimmune diseases
involve activation of cytotoxic T cells that destroy certain
body cells. Examples include type 1 diabetes mellitus, in
which T cells atrack the insulin-producing pancreatic beta
cells, and multiple sclerosis (MS), in which T cells attack
myelin sheaths around axons of neurons. Inappropriate
activation of helper T cells or excessive production of
gamma-interferon also occur in certain autoimmune dis-
eases. Other autoimmune disorders include rheumatoid
arthritis (RA), systemic lupus erythematosus (SLE), rheu-
matic fever, hemolytic and pernicious anemias, Addison’s
disease, Flashimoto’s thyroiditis, and ulcerative colitis.

Therapies for various autoimmune diseases include
removal of the thymus gland (thymectomy), injections of

. beta interferon, immunosuppressive drugs, and plasma-

pheresis, in which the person’s blood plasma is filtered to
remove antibodies and antigen—antibody complexes.

# Cancer Immunology

Although the immune system responds to cancerous cells,
often immunity provides inadequate protection, as evidenced
by the number of people dying each year from cancer. Over
the past 25 years, considerable research has focused on aancer
immunology, the study of ways to use immune responses for
detecting, monitoring, and treating cancer. For example,
some tumors of the colon release carcinoernbryonic antigen
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(CE4) into the blood, and prostate cancer cells release
prostate-specific antigen (PSA). Detecting these antigens in
blood does not provide definitive diagnosis of cancer, because
both antigens are also released in certain noncancerous condi-
tions. However, high levels of cancer-related antigens in the
blood often do indicate the presence of a malignant tumor.
Finding ways to induce our immune system to mount
vigorous attacks against cancerous cells has been an elusive
goal. Many different techniques have been tried, with only
modest success. In one method, inactive lymphocytes are
removed in a blood sample and cultured with interleukin-2.
The resulting hmphokine-activated killer (LAK) cells are then
transfused back into the patient’s blood. Although LAK cells
have produced dramatic improvement in a few cases, severe
complications affect most patients. In another method, lym-
phocytes procured from a small biopsy sample of 2 tumor
are cultured with interleukin-2. After their proliferation in
culture, such tumor-infiltrating lymphocytes (TILs) are rein-
jected. About a quarter of patents with malignant melanoma
and renal-cell carcinoma who received TIL therapy showed
significant improvement. The many studies currently undez-
way provide reason to hope that immune-based methods will
eventually lead to cures for cancer.

# Chronic fatigue syndrome

Chronic fatigue syndrome (CFS) is a disorder, usually
occurring in young adults and primarily in females, charac-
terized by (1) extreme fatigue that impairs normal activities
for at least 6 months and (2) the absence of other known
diseases (cancer, infections, drug abuse, toxicity, or psychi-
atric disorders) that might produce similar symptoms.

Infectious Mononucleosis

Infectious mononucleosis or “mono” is a contagious
disease caused by the Epstein—Barr virus (EBV). It occurs
mainly in children and young adults, and more often in
females than in males. The virus most commonly enters
the body through intimate oral contact such as kissing,
which accounts for its common name, the “kissing dis-
ease.” EBV then multiplies in lymphatic tissues and filters
into the blood, where it infects and multiplies in B cells,
the primary host cells. Because of this infection, the B
cells become so enlarged and abnormal in appearance that
they resemble monocytes, the primary reason for the term
mononucleosis. In addition to an elevated white blood
cell count with an abnormally high percentage of lympho-
cytes, signs and symptoms include fatigue, headache, diz-
ziness, sore throat, enlarged and tender lymph nodes, and
fever. There is no cure for infectious mononucleosis, but
the disease usually runs its course in a few weeks.

Lymphomas

Lymphomas (lim-FO-mas; hmph- = clear water; -oma
= tumor) are cancers of the lymphatic organs, especially
the lymph nodes. Most have no known cause. The two

main types of lymphomas are Hodgkin disease and non-
Hodgkin lymphoma.

Hodgkin disease (HD) is characterized by a painless,
nontender enlargement of one or more lymph nodes, most
commonly in the neck, chest, and axilla. If the disease has
metastasized from these sites, fever, night sweats, weight
loss, and bone pain also occur. HD primarily affects indi-
viduals between ages 15 and 35 and those over 60, and it
is more common in males. If diagnosed early, HD has a
90-95% cure rate.

Non-Hodgkin lymphoma (NHL), which is more
common than HD, occurs in all age groups, the incidence
increasing with age to a maximum between ages 45 and 70.
NHL may start the same way as HD but may also include
an_enlarged spleen, anemia, and general malaise. Up to
half of all individuals with NHL are cured or survive for a
lengthy period. Treatment options for both 1D and NHL
include radiation therapy, chemotherapy, and bone mar-
row transplantation.

Severe combined immunodeficiency disease

Severe combined immunodeficiency disease (SCID)
is a rare inherited disorder in which both B cells and T'
cells are missing or inactive. Scientists have now identified
mutations in several genes that are responsible for some
types of SCID. In some cases, an infusion of red bone
marrow cells from a sibling having very similar MHC
(FILA) antigens can provide normal stem cells that give
rise to normal B and T cells. The result can be a complete
cure. Less than 30% of afflicted patients, however, have a
compatible sibling who could serve as a donor.

Systemic Lupus Erythematosus
Systemic lupus erythematosus (er-e’-them-a-TQ-sus),
SLE, or simply lapus (fupus = wolf) is a chronic autoim-
mune, inflammatory disease that affects multiple body sys-
tems. Lupus is characterized by periods of active disease and
remission; symptoms range from mild to life-threatening.
Lupus most often develops between ages 15 and 44 and is
10-15 times more common in females than males. Tt is also
2-3 times more common in African-Americans, Hispanics,
Asifan-Americans, and Native Americans than in European-
Americans. Although the cause of SLE is not known, both
a genetic predisposition to the disease and environmental
factors (infections, antibiotics, ultraviolet light, stress, and
hormones) may trigger it. Sex hormones appear to influ-
ence the development of SLE. The disorder often occurs in
females who exhibit extremely low levels of androgens.
Signs and symptoms of SLE include joint pain, muscle
pain, chest pain with deep breaths, headaches, pale or
purple fingers or toes, kidney dysfunction, low blood cell
count, nerve or brain dysfunction, slight fever, fatigue,
oral ulcers, weight loss, swelling in the legs or around the
eyes, cnlarged lymph nodes and spleen, photosensitivity,
rapid loss of large amounts of scalp hair, and sometimes
an eruption across the bridge of the nose and cheeks called
a “butterfly rash.” The erosive nature of some of the SLE
skin lesions was thought to resemble the damage inflicted
by the bite of a wolf—thus, the term Jupus.



Two immunological features of SLLE are excessive activa-
tion of B cells and inappropriate production of autoantibod-
ies against DNA (anti-DNA antibodies) and other compo-
nents of cellular nuclei such as histone proteins. Triggers of
B cell activation are thought to include various chemicals
and drugs, viral and bacterial antigens, and exposure to
sunlight. Circulating complexes of abnormal autoantibod-
ies and their “antigens” cause damage in tissues throughout
the body. Kidney damage occurs as the complexes become
trapped in the basement membrane of kidney capillaries,
obstructing blood filtering. Renal failure is the most com-
mon cause of death. There is no cure for lupus, but drug
therapy can minimize symptoms, reduce inflammation, and
forestall flare-ups. The most commonly wsed lupus medi-
cations are pain relievers (nonsteroidal anti-inflammatory
drugs such as aspirin and ibuprofen), antimalarial drugs
(hydroxychloroquine), and corticosteroids (prednisone and
hydrocortisone).

Additional Clinical Considerations

Abscesses and Ulcers

If pus cannot drain out of an inflamed region, the result is
an abscess—an excessive accumulation of pus in a confined
space. Common examples are pimples and boils. When
superficial inflamed tissue sloughs off the surface of an
organ or tissue, the resulting open sore is called an ulcer.
People with poor circulation—for instance, diabetics with
advanced atherosclerosis—are susceptible to ulcers in the
tissues of their legs. These ulcers, which are called stasis
ulcers, develop because of poor oxygen and nutrient supply
to tissues that then become very susceptible to even a very
mild injury or an infection.

Metastasis through Lymphatic Vessels

Metastasis (me-"TAS-ta-sis; meta- = beyond; stasis = to
stand), the spread of a disease from one part of the body
to another, can occur via lymphatic vessels. All malignant

Cancerous lymph node In neck due to metastasis from a carrier in
the pharynx (throat}
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tumors eventually metastasize. Cancer cells may travel
in the blood or lymph and establish new tumors where
they lodge. When metastasis occurs via lymphatic ves-
sels, secondary tumor sites can be predicted according to
the direction of lymph flow from the primary rumor site.
Cancerous lymph nodes feel enlarged, firm, nontender,
and fixed to underlying structures. By contrast, most
lymph nodes that are enlarged due to an infection are
softer, tender, and movable.

# Microbial Evasion of Phagocytosis

Some microbes, such as the bacteria that cause pneumonia,
have extracellular structures called capsules that prevent
adherence. This makes it physically difficult for phagocytes
to engulf the microbes. Other microbes, such as the toxin-
producing bacteria that canse one kind of food poisoning,
may be ingested but not killed; instead, the toxins they
produce (leukocidins) may kill the phagocytes by causing
the release of the phagocyte’s own lysosomal enzymes into
its cytoplasm. Still other microbes—such as the bacteria
that cause tuberculosis—inhibit fusion of phagosomes and
lysosomes and thus prevent exposure of the microbes to
lysosomal enzymes. These bacteria apparently can also use
chemicals in their cell walls to counter the effects of lethal
oxidants produced by phagocytes. Subsequent multiplica-
tion of the microbes within phagosomes may eventually
destroy the phagocyrte.

Monoclonal Antibodies

The antibodies produced against a given antigen by
plasma cells can be harvested from an individual’s blood.
However, because an antigen typically has many epitopes,
several different clones of plasma cells produce differ-
ent antibodies against the antigen. If a single plasma cell
could be isclated and induced to proliferate into a clone
of identical plasma cells, then a large quantity of identical
antibodies could be produced. Unfortunately, lympho-
cytes and plasma cells are difficult to grow in culture, so
scientists sidestepped this difficulty by fusing B cells with
rumor cells that grow easily and proliferate
* endlessly. The resulting hybrid cell is called
a hybridoma (hi-bri-DO-ma). Hybridomas
are long-term sources of large quantities of
pure, identical antibodies, called monoclonal
antibodies (MAbs) because they come from
a single clone of identical cells. One clinical
use of monoclonal antibodies is for measuring
levels of a drug in a patient’s blood. Other uses
include the diagnosis of strep throat, preg-
nancy, allergies, and diseases such as hepatitis,
rabies, and some sexually transmitted diseases.
MAbs have also been used to detect cancer at
an early stage and to ascertain the extent of
metastasis. They may also be useful in prepar-
ing vaccines to counteract the rejection asso-
ciated with transplants, to treat autoimmune
diseases, and perhaps to treat ATDS.

Cancerous
lymph node
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Ruptured Spleen

The spleen is the organ most often damaged in cases of
abdominal trauma. Severe blows over the inferior left chest
or superior abdomen can fracture the protecting ribs. Such
crushing infury may result in 2 ruptured spleen, which
causes significant hemorrhage and shock. Pronipt removal
of the spleen, called a splenectomy, is needed to prevent
death due to bleeding. Other structures, particularly red
bone marrow and the liver, can take over some functions
normally carried out by the spleen. Immune functions,
however, decrease in the absence of 2 spleen. The spleen’s
absence also places the patient at higher risk for sepsis (a
blood infection) due to loss of the filtering and phagocytic
functions of the spleen. To reduce the risk of sepsis, patients
who have undergone a splenectomy take prophylactic (pre-
ventive) antibiotics before any invasive procedures. &3

Medical Terminology

Adenitis (ad’ -e-NI-tis; aden- = gland; -#tés = inflammation
of) Enlarged, tender, and inflamed lymplh nodes result-
ing from an infection.

Allograft (AL-5-graft; allo- = other) A transplant between
genetically distinct individuals of the same species. Skin
transplants from other people and blood transfusions are
allografts,

Autograft (AW-ts-graft; auto- = self) A transplant in which
one’s own tissue is grafted to another part of the body
(such as skin grafts for burn treatment or plastic surgery).

Gamma globulin (GLOB-@-lin) Suspension of immuno-
globulins from blood consisting of antibodies that react
with 2 specific pathogen. It is prepared by injecting the
pathogen into animals, removing blood from the ani-
mals after antibodies have been produced, isolating the
antibodies, and injecting them into a human to provide
short-term immunity.

Hypersplenism (hi-per-SPLEN-izm; hyper- = over)
Abnormal splenic activity due to splenic enlargement
and associated with an increased rate of destruction of
normal blood cells,

Lymphadenopathy (im-fad'-e-NOP-a-the s lymph- = clear
fluid; -pathy = disease) Enlarged, sometimes tender
lymph glands as a response to infection; also called swo-
llen glands,

Lymphangitis (lim-fan-JT-tis; -seis = inflammation of)
Inflammation of lymphatic vessels.

Lymphedema (lim'-fe-DE-ma; edemsg = swelling)
Accumulation of Iymph in lymphatic vessels, causing
painless swelling of a limb.

Splenontegaly (splé’'-n5-MEG-a-13 smega- = large) Enlarged
spleen.

Tonsillectomny (ton’-si-LEK-t6~mg; -ectomly = excision)
Removal of a tonsil.

Xenograft (ZEN-5-graft; veno- = strange or foreign) A
transplant between animals of different species. Xenografts
from porcine (pig) or bovine (cow) tissue may be used in

umans as a physiological dressing for severe burns.
Other xenografts inchude pig heart valves and baboon
hearts.




