
1. Parasitology IV: More Worms

2. Explain the importance of knowing the life cycle in order to treat and prevent (contain) disease.

A treatment of the life cycle of the different parasites is essential to the identification and proper treatment of the disease.  Obviously identification is necessary in order to determine the type of treatment you will use to combat the parasite.  Parasites in different stages of development might be more or less susceptible to a particular drug, therefore an intimate knowledge of the life cycle will allow you to choose the appropriate chemotherapy.  

Knowledge of the life cycle might also aid in prevention of the disease.

3. Explain the importance of the relationship of intensity of infection to the     
presence and severity of parasitic disease.

To quote, “if you get 1 sporozoite (parasite) you’ll get sick, but if you get 200 you’ll get very sick much faster.”  Intensity of a parasitic infection is relevant to the presence of and the severity of the parasite/parasitic disease.  When the level of parasite adaptation to its’ host is very high, their presence typically produces little or no injury.  When the adaptation is less complete, it can lead to more serious disturbance of the host and occasionally can result in the death of both host and parasite.  Similar to bacteria, not all parasites have the same virulence.  Some parasitic exposures do not necessarily manifest as disease.  Take intestinal worms as an example; many patients do not exhibit symptoms and some don’t even know that they have been infested until the worm load becomes very high.  

4. Recognize the importance of taking a travel and residency history.


To quote lecture, “One of the keys of parasitic diseases is to think about it in your history.  Get a travel and residence history.  This can totally reorder your differential diagnosis.”  Certain types of parasitic infections are endemic to localized areas.  Therefore, it is possible to establish a differential diagnosis by determining what parasitic infections that the patient may or may not have been exposed to during their travels.  

[table 51-1, pg 626 and pages 626-627 gives an introduction to distribution and endemia throughout the world].

5. Identify the predominant host reaction to the major parasites.

[pages 630-632 Sherris discusses immunity]

Host immune reaction to Protozoa:
Many protozoal infections involve complex life cycles so that humans (hosts) are exposed to several different developmental forms that posses varying antigenicities and sensitivities to immune mediators.  Thus the basis for host defense and approaches to immunodiagnosis must be considered seperately for each stage of disease.

1. Extracellular stage of parasitic infection: full range of immunologic host 

responses possible.  Immunity against reinfection is expressed at this stage.  

2. Penetration of epithelial barriers: most protozoa differentiate into at least one other life-cycle stage, resulting in a new immune response against these subsequent stages.

Antibody based immunity:
· intracellular parasites are not directly exposed to antibody; however, antigens expressed on the surface of infected cells allows Ab binding to help control infection
· intracellular forms released from ruptured host cells and extracellular parasites in the blood or tissue can be inactivated by antibody

· Ab controls infections of Giardia, Entamoeba, and Trichomonas by 

neutralization, opsonization for phagocytosis and complement activation.

Macrophage response:
· IFN-γ is the major lymphokine in T-cell macrophage activation necessary for killing of parasites 
· macrophage response is ineffective against Leishmania, Toxoplasma, and T. cruzi because these can actually live inside these cells.

T-cell response:
· parasitic invasion of tissue cells without intrinsic antimicrobial activity such as muscle cells, RBC’s, and hepatocytes may involve Cytotoxic-T cells or Type IV hypersensitivity reactions.

Malarial immunity:
· a few intra-RBC malarial parasites will differentiate into gametocytes

· gametocytes stimulate transmission-blocking antibody production

· feeding mosquitoes ingest both gametocytes and Ab

· some of these Ab’s can stop transmission of malaria by mosquitoes by

blocking development of gametes or the formation of oocysts in the mosquito gut

Key mechanisms of protozoan parasitic evasion of host immune response:
· antigenic variation

· enzymes that detoxify ROI’s

· neutralizing the acidity of the phagosome 

· using protons in the phagolysosome as cosubstrates in transport processes

· production of a protein that disorganizes the phagolysosome membrane

Host immune response against Helminths (worms):

Anti-Helmenthic immune responses are unique, because worm size does not allow for easy phagocytosis.  Therefore, ADDC reactions, including those mediated by IgE Ab’s that involve secretion of mediators from a variety of cells types are important.

IgE eosinophil defenses:

· tissue mast cells and inflammatory basophils bearing IgE release a variety of 

mediators which preferentially attract eosinophils in response to parasitic Ag’s

· eosinophils can adhere to worms by receptor-linked IgE to mediate killing

· IgE mediated release of histamine stimulates contraction of smooth muscle in the gut, enhancing expulsion of nematodes

Complement:
· some worms activate complement directly (alternative pathway)

· complement can be activated also by Ab binding to surface Ag

· in either case, C3 fragments on worms can cause receptor-mediated adherence

of effector cells (including eosinophils)

T-cells:
· cytotoxic T-cells are not involved in the direct damaging of the worms

· T-helper cells are stimulated by Helminth Ag, and are vital in:

1. producing chemoattractants

2. activating B-cells 

3. producing IL-3 which promotes the development of eosinophilia

4. activating macrophages 

Macrophages:
· frustrated phagocytosis 

· activated macrophages release IL-1 and TNF, leading to the synthesis of 

acute phase reactants (heat shock proteins) which can damage worms

Key mechanisms of Helminth parasitic evasion of host immune response

· rapid shedding of antigenic material such as glycoproteins from the cuticular

surface can prevent deposition of complement on parasitic surfaces and interfere with Ab-mediated adherence of effector cells

· the cuticle of schistosomes may fuse with the plasma membrane of neutophils

and block degranulation

· presence of proteolytic enzymes that cleave surface-bound immunoglobulin 

molecules

The following is taken directly from Sherris:

This pusillanimous response does not result from any dearth of immunologic mechanisms available to the host.  All those generally exercised against the more primitive microorganisms, including antibodies, cytotoxic T lymphocytes, activated macrophages, natural killer cells, antibody-dependant cell-mediated toxicity, lymphokines, and complement activation, have been shown to play a part in moderating parasitic infection.  In worm infections, some of the mechanisms find unique implementation.  On invasion of tissue, helminths stimulate the production of IgE, the Fc portion of which binds to mast cells and basophils.  Interaction of the antibody with parasitic antigen triggers the release of histamine and other mediators from the attached cells.  These may injure the worm directly or, by increasing vascular permeability and stimulating the release of chemotactic factor, may lead to the accumulation of other cells and IgG antibodies capable of initiating antibody-dependant, cell-mediated destruction of the parasite.  The specific killer cell involved is often the eosinophil.  These cells attach by their Fc receptor site to IgG antibody-coated parasites and degranulate, releasing a major basic protein that is directly toxic to the worm.

Most immune effector mechanisms are directed against the surface antigens of the parasite
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