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Parasitology                                                                                       First lecture                         
Dr. A.Kareem 

 

Parasitology 

Is the science that deals with organisms that take up their abode temporarily or permanently, on 

or within other living organism for the purpose of procuring food and shelter. The first parasite 

discovered by Malmsten (1856) and called Balantidium coli. 

The parasitology continue in growth and develop when Herbst(1850) used experimental method 

in an investigation and studies parasites ,so they  know life cycle and intermediate host and they 

know some parasites transmitted by some insects such as flies ( Tse Tse  transport T. brucei) 

ticks ( transport Texas fever)  mosquito (transport malaria ) 

Associations between organisms    

Organisms frequently associate together, often closely. The most important motives for these 

associations, including protection, nutrition, and as an aid to the dispersion (both geographically 

and temporally) of the organism. There are four main ways that animal of different species may 

be associated together; Symbiosis, Mutualism, Commensalism, and Parsitism. These 

classifications however, on closer inspection may become blurred, one type taking on the 

aspects of another, for example over time as the relationship evolves. However, as a general 

guide these terms are still very useful.  

Symbiosis:- 

A close, prolonged obligatory association between two or more different organisms of different 

species that may, but does not necessarily, benefit each member. A good Example of this 

association is flagellate protozoa in the gut of termites. Where termites are dependent on the 

protozoa breaking down there food stuffs and the protozoa are dependent on the termites as host 

organisms.           

Mutualism:- 
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An association between organisms of two different species in which each member benefits. 

Here the associates may or may not be dependent on each other for their existence. A good 

example of this occurs with the association of sea anemones on the back of crabs. Both gain 

something from the association (the anemone providing some food to the crab, which in turn 

gives extra motility to the anemone).  

Commensalism:- 

A symbiotic relationship between two organisms of different species in which one derives some 

benefit while the other is unaffected. (there is no harm or benefit), only one of the partners 

benefits when they are associated the other being unaffected. An example of this, found in 

humans are non the nonpathogenic obligate commonsal protozoa such as amoebae Entamoeba 

gingivalis, commonly found in the mouth,  feeding on bacteria, dead epithelial cell and food 

particles.   

Parasitism: 

 Relationship between two species in which one benefits at the expense of the other. Here one of 

the associates live either partly or wholly at the expense of the other associate, the other partner 

(the host organism) not gaining any thing from the association. This association may give rise to 

the extreme pathology in the host, or the parasitism may be generally not very pathogenic. 

The term parasitology generally only refers to the study of infection with eukaryotic protozoan and 

invertebrate metazoan parasites, not bacteria, viruses or the higher chordate parasites, even though 

these are parasites in the true sense.       

 Host- Parasite relationship 

There are tow type of this relationship 

1. Local  

Some parasites live on body surface of the host so call Ectoparasites and the other present in 

visceral call Endoparasites and some of these live between cells call Intercellular parasites  and 

other present in the cells call Intracellular parasite 
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2. Period  

The parasite when stay long period time call Permanent parasite and the other attach to host for 

nutrition only call Temporary parasite . 

 

 Life cycle 

There are two type of life cycle  

1. Direct life cycle:- 

In this type one host present only which is final host so the preparasitic larva grow and 

development on the environment and don’t need other organism   

2. Indirect life cycle:- 

The preparasitic larva present and development in organism different from final host. 

  

Types of hosts 

 Primarily there are two type of the host the first call permissive host in which the parasite can 

complete life cycle and the nonpermissive host the parasite can’t complete life cycle.  

  1. Final host or definitive host 

The organism which harbors the adult parasites. Where the parasite's sexual cycle usually     takes 

place, with either self or cross fertilization with hermaphroditic parasites, or sexual reproduction if 

the parasite have separate sex followed by production of eggs, or more rarely with viviparous 

helminthes.  

2. Intermediate host  

Some of developmental stage and growth of parasitic larva present in this host so this organism 

very important and essential in life cycle. Often asexual stages of reproduction occur in these 

intermediate hosts. 

3. Vector or transport host 

This host takes preparasitic phase of parasite accidentally by biting or attachment. If transport 

essential in life cycle call (biological vector) or not call (mechanical vector). 



                                                                                                                                      Parasitology 

                                                                                                                                                                     

                                                    - 4 -                                               

4. Accidental host 

  In these host the parasite don't normally develop, but when occasionally chance infection occur, the 

parasite able to complete life cycle 

5. Reservoir host 

  This is form of permissive host as fully viable infections develop, and a more accurate term would 

be alternative definitive hosts .It is consider source of infection or storage source of infection. The 

term reservoir host is usually only used when describing the epidemiology of human infections. 

  

 6. Paratenic host 

These form of infection the parasites undergo an arrested development on infection, larval form 

accumulating in these hosts until they have a chance of infecting the definitive host, this host 

therefore not essential to completion of the parasites life cycle. 

 

Parasite escape Mechanisms  

Escape mechanisms are strategies by which parasites avoid the killing effect of the immune 

system in an immunocompetent host. Escape mechanisms used by protozoal parasites include 

the following.  

Antigenic Masking: Antigenic masking is the ability of a parasite to escape immune detection 

by covering itself with host antigens.  

Blocking of Serum Factors: Some parasites acquire a coating of antigen-antibody complexes 

or noncytotoxic antibodies that strictly blocks the binding sites of specific antibody or 

lymphocytes to the parasite surface antigens.  

Intracellular Location: The intracellular habitat of some protozoan parasites protects them 

from the direct effects of the host's immune response. By concealing the parasite antigens, this 

strategy also delays detection by the immune system.  
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Antigenic Variation: Some protozoan parasites change their surface antigens during the course 

of an infection. Parasites carrying the new antigens escape the immune response to the original 

antigens.  

Immunosuppression: Parasitic protozoan infections generally produce some degree of host 

immunosuppression. This reduced immune response may delay detection of antigenic variants. 

It may also reduce the ability of the immune system to inhibit the growth of and/or to kill the 

parasites.  

 

 

 

 Pathogenesis of parasites 

Many of the pathogenic consequences of worm infections are related to the size, movement and 

longevity of the parasites, as the host is exposed to long-term damage and immune stimulation, 

as well as to the sheer physical consequences of being inhabited by large foreign bodies.  

The pathogenic effect of parasites differs from host to other or parasite to other some of these 

relatively harmful and the other had severed lead to death. In general the clinical signs of 

parasitic disease are a result of several factors interact with other and causes disease .These 

factors are :-- 

A. Direct damage from Parasite activity  

The most obvious forms of direct damage are those resulting from the 

1. Aliment competition 

Presence of parasite such as helminthes in gastro-intestinal tract compete host nutrients or other 

metabolites requirement, so appear signs of anemia on this host. 

  

2. Blockage of internal organs 

  Large Ascaris or tapeworms can physically block the intestine, and this may occur after some 

forms of chemotherapy; migrating Ascaris may also block the bile duct. Granulomas that form 
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around schistosome eggs may block the flow of blood through the liver, and this may lead to 

pathological changes in that organ and elsewhere. Blockage of lymph flow, leading to 

elephantiasis, is associated with the presence of adult Wuchereria in lymphatics. 

 

3. Effects of pressure exerted by growing parasites. 

Pressure atrophy is characteristic of larval tapeworm infections (hydatid cyst, the larva of 

Echinococcus granulosus) where the parasite grows as a large fluid-filled cyst in the liver, 

brain, lungs, or body cavity. The multilocular hydatid cysts caused by Echinococcus 

multilocularis have a different growth form, metastasizing within organs and causing necrosis. 

The larvae of Taenia solium, the pork tapeworm, frequently develop in the central nervous 

system (CNS) and eyes. Some of the neurological symptoms of the resulting condition, called 

cysticercosis, are caused by the pressure exerted by the cysts.   

Intestinal worms cause a variety of pathologic changes in the mucosa, some reflecting physical 

and chemical damage to the tissues and reduce nutriment metabolism, anorexia, emaciation and 

stop growth. 

4. Acceleration of food passing through G.I.T. and histological and biochemical changes in the 

intestinal wall se well as biochemical changes in the intestine lumen. 

5. Hemorrhage due to blood suckers parasites such as hock worm and insects and loss some 

tissues by these Arthropod. 

6. Complications with other organisms such as bacteria or virus. 

  

B. Indirect Damage from Host Response  

All helminths are "foreign bodies" not only in the sense of being large and invasive but also in 

the immunologic sense: they are antigenic and therefore stimulate immunity. An excellent 

illustration of this interrelation between direct and indirect damage is seen in the pathology 

associated with schistosome infections, especially with Schistosoma mansoni. Hypersensitivity-
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based, granulomatous responses to eggs trapped in the liver cause a physical obstruction to 

blood flow, which leads to liver pathology.  

Immune-mediated inflammatory changes occur in the skin, lungs, liver, intestine, CNS, and 

eyes as worms migrate through these structures. Systemic changes such as eosinophilia, edema, 

and joint pain reflect local allergic responses to parasites. The pathologic consequences of 

immune-mediated inflammation are seen clearly in intestinal infections (especially 

Strongyloides and Trichinella infections). Structural changes, such as villous atrophy, develop. 

The permeability of the mucosa changes, fluid accumulates in the gut lumen, and intestinal 

transit time is reduced. Prolonged changes of this type may lead to a protein-losing enteropathy. 

 

 

 

Protozoa 

The Protozoa are considered to be a subkingdom of the kingdom Protista, although in the 

classical system they were placed in the kingdom Animalia. More than 50,000 species have 

been described, most of which are free-living organisms; protozoa are found in almost every 

possible habitat. The fossil record in the form of shells in sedimentary rocks shows that 

protozoa were present in the Pre-cambrian era. Anton van Leeuwenhoek was the first person 

to see protozoa, using microscopes he constructed with simple lenses. Between 1674 and 

1716, he described, in addition to free-living protozoa, several parasitic species from 

animals, and Giardia lamblia from his own stools. Virtually all humans have protozoa living 

in or on their body at some time, and many persons are infected with one or more species 

throughout their life. Some species are considered commensals, i.e., normally not harmful, 

whereas others are pathogens and usually produce disease. Protozoan diseases range from 

very mild to life-threatening. Individuals whose defenses are able to control but not 

eliminate a parasitic infection become carriers and constitute a source of infection for others. 
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In geographic areas of high prevalence, well-tolerated infections are often not treated to 

eradicate the parasite because eradication would lower the individual's immunity to the 

parasite and result in a high likelihood of reinfection. 

Structure  

Most parasitic protozoa in humans are less than 50 µm in size. The smallest (mainly 

intracellular forms) are 1 to 10 µm long, but Balantidium coli may measure 150 µm. 

Protozoa are unicellular eukaryotes. As in all eukaryotes, the nucleus is enclosed in a 

membrane. In protozoa other than ciliates, the nucleus is vesicular, with scattered chromatin 

giving a diffuse appearance to the nucleus, all nuclei in the individual organism appear alike. 

One type of vesicular nucleus contains a more or less central body, called an endosome or 

karyosome. The organelles of protozoa have functions similar to the organs of higher 

animals. The plasma membrane enclosing the cytoplasm also covers the projecting 

locomotory structures such as pseudopodia, cilia, and flagella. The outer surface layer of 

some protozoa, termed a pellicle, is sufficiently rigid to maintain a distinctive shape, as in 

the trypanosomes and Giardia. However, these organisms can readily twist and bend when 

moving through their environment. In most protozoa the cytoplasm is differentiated into 

ectoplasm (the outer, transparent layer) and endoplasm (the inner layer containing 

organelles); the structure of the cytoplasm is most easily seen in species with projecting 

pseudopodia, such as the amebas. Some protozoa have a cytosome or cell "mouth" for 

ingesting fluids or solid particles. Contractile vacuoles for osmoregulation occur in some, 

such as Naegleria and Balantidium. Many protozoa have subpellicular microtubules; in the 

Apicomplexa, which have no external organelles for locomotion, these provide a means for 

slow movement. The trichomonads and trypanosomes have a distinctive undulating 

membrane between the body wall and a flagellum. Many other structures occur in parasitic 

protozoa, including the Golgi apparatus, mitochondria, lysosomes, food vacuoles, conoids in 

the Apicomplexa, and other specialized structures. Electron microscopy is essential to 
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visualize the details of protozoal structure. From the point of view of functional and 

physiologic complexity, a protozoan is more like an animal than like a single cell. 

Reproduction  

Reproduction in the Protozoa may be asexual, as in the amebas and flagellates that infect 

humans, or both asexual and sexual, as in the Apicomplexa of medical importance. The most 

common type of asexual multiplication is binary fission, in which the organelles are 

duplicated and the protozoan then divides into two complete organisms. Division is 

longitudinal in the flagellates and transverse in the ciliates; amebas have no apparent 

anterior-posterior axis. Endodyogeny is a form of asexual division seen in Toxoplasma and 

some related organisms. Two daughter cells form within the parent cell, which then ruptures, 

releasing the smaller progeny which grow to full size before repeating the process. In 

schizogony, a common form of asexual division in the Apicomplexa, the nucleus divides a 

number of times, and then the cytoplasm divides into smaller uninucleate merozoites. In 

Plasmodium, Toxoplasma, and other apicomplexans, the sexual cycle involves the 

production of gametes (gamogony), fertilization to form the zygote, encystation of the 

zygote to form an oocyst, and the formation of infective sporozoites (sporogony) within the 

oocyst. 

Some protozoa have complex life cycles requiring two different host species; others require 

only a single host to complete the life cycle. A single infective protozoan entering a 

susceptible host has the potential to produce an immense population. 

The rapid multiplication rate of many parasites increases the chances for mutation; hence, 

changes in virulence, drug susceptibility, and other characteristics may take place. 

Chloroquine resistance in Plasmodium falciparum and arsenic resistance in Trypanosoma 

rhodesiense are two examples.  

 

Nutrition  
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The nutrition of all protozoa is holozoic; that is, they require organic materials, which may 

be particulate or in solution. Amebas engulf particulate food or droplets through a sort of 

temporary mouth, perform digestion and absorption in a food vacuole, and eject the waste 

substances. Many protozoa have a permanent mouth, the cytosome or micropore, through 

which ingested food passes to become enclosed in food vacuoles. Pinocytosis is a method of 

ingesting nutrient materials whereby fluid is drawn through small, temporary openings in the 

body wall. The ingested material becomes enclosed within a membrane to form a food 

vacuole.  

 

Amoebiasis 

Introduction 

Amoebas are unicellular organisms common in the environment: many are parasites of 

vertebrates and invertebrates. Relatively few species inhabit the human intestine and only 

Entamoeba histolytica is identified as a human intestinal pathogen. A second pathogen of the 

human colon is Dientamoeba fragilis, which looks like an ameba under the light microscope, 

and was classified as a true ameba for many years, but which is now identified as a flagellate.  

 

 Domain:            Eukaryota 

 Phylum:             Amoebozoa 

 Class:                Archamoebae 

 Order:               Amoebida 

 Genus:              Entamoeba 

Entamoeba      histolytica                       

Entamoeba histolytica 

Pathogenic and non-pathogenic strains of E histolytica inhabit the human digestive tract. Even 

pathogenic strains may live in the lumen as benign commensals. If mucosal invasion occurs, it 

http://en.wikipedia.org/wiki/Eukaryote
http://en.wikipedia.org/wiki/Amoebozoa
http://en.wikipedia.org/wiki/Archamoebae
http://en.wikipedia.org/wiki/Amoebida
http://en.wikipedia.org/wiki/Entamoeba
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may be limited to a few simple superficial erosions or it may progress to total involvement of 

the colonic mucosa with ulceration. 

Clinical manifestations 

The more distal the lesion in the colon, the greater the likelihood and severity of symptoms; 

thus small rectal lesions are more likely to be symptomatic than larger cecal lesions. Rectal 

bleeding is only slightly less common than diarrhea and is usually, but not invariably, 

associated with diarrhea. Such bleeding may be grossly apparent or may be occult and 

demonstrable only by chemical testing for blood. Urgency, tenesmus, cramping abdominal pain 

and tenderness may be present.   

The clinical manifestations vary with the extent of involvement. Mucosal erosion causes 

diarrhea, which increases in severity with increasing area and depth of involvement. Symptoms 

are also affected by the site of the infection. The intestinal syndromes caused by E histolytica 

form a continuum ranging in severity from mild diarrhea to hemorrhagic dysentery. 

Amebic dysentery has a dramatically different clinical presentation. The diarrhea is replaced by 

dysenteric stools consisting largely of pus and blood without feces. There is evidence of 

systemic toxicity with fever, dehydration, and electrolyte abnormalities. Tenesmus and 

abdominal tenderness are regular features. 

Extraintestinal amebiasis begins with hepatic involvement. Many patients with acute intestinal 

infection also have hepatomegaly, but in these cases amebas are not demonstrable in the liver 

and the pathogenesis of this hepatomegaly is not clear. A focal amebic abscess in the liver 

represents metastasis from intestinal infection.  

Occasionally the enlarging abscess presses on the common bile duct and causes jaundice. 

Located under the dome of the diaphragm, the abscess may cause elevation of the dome of the 

diaphragm which presses on the right lung base. As the abscess nears the diaphragm the 

inflammation may stimulate pleural effusion. 

Pleural, pulmonary, and pericardial infection occurs as a result of direct extension from the 

liver. Lung involvement is far more common than pericardial infection. Infection metastatic 
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from the liver can involve other viscera or can give rise to a brain abscess. However, these 

complications are uncommon.  

    

Transmission 

The active (trophozoite) stage exists only in the host and in fresh loose faeces; cysts survive 

outside the host in water, soils and on foods. The fecal-oral transmission of the amoeba usually 

involves contaminated food or water. The cysts are readily killed by heat and by freezing 

temperatures, and survive for only a few months outside of the host. When cysts are swallowed 

they cause infections by excysting (releasing the trophozoite stage) in the digestive tract. The 

trophozoite stage is readily killed in the environment and cannot survive passage through the 

acidic stomach to cause infection. 

Pathogenesis 

The parasite penetrate intestinal wall by proteolytic enzymes (pepsin, trypsin), infection can 

lead to amoebic dysentery or amoebic liver abscess Symptoms can include fulminating 

dysentery, bloody diarrhea, weight loss, fatigue, abdominal pain, The amoeba can actually 'pore' 

into the intestinal wall, causing lesions and intestinal symptoms, and it may reach the blood 

stream. Ingested red blood cells are sometimes seen in the amoeba cell cytoplasm. 

The parasite proliferate in the endothelial layer and small colonies grow and reach 

submucosa so damage these tissue and  flask shape ulcer produce the narrow fin canal of the 

flask connect with intestinal lumen and base extend under mucosa . Primary lesion appear in 

coecum and ascending colon, in some cases parasite penetrate deeply and complicate with 

bacteria and causes enteritis 

 Amoeba present at the area between infected and normal tissue, the center of ulcer fulled 

with necrotic tissue. In some cases parasite pass through mesenteric veins and lymphoid 

vessels and reach soft tissue such as liver, spleen and lung. 

http://en.wikipedia.org/wiki/Trophozoite
http://en.wikipedia.org/wiki/Cyst
http://en.wikipedia.org/wiki/Dysentery
http://en.wikipedia.org/wiki/Liver_abscess
http://en.wikipedia.org/wiki/Lesion
http://en.wikipedia.org/wiki/Red_blood_cell
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The parasite accumulates in thrombi in the interlobular vein in liver and causes necrosis in 

these vessels and penetrate sinusoids and produce colonies which causes necrosis and local 

cellular infiltration.  The lesion enlarges and appears as hepatic abscess, this may in other 

organ such as lung, brain rarely skin.               

Diagnosis 

It can be diagnosed by stool samples but it is important to note that certain other species are 

impossible to distinguish by microscopy alone. Trophozoites may be seen in a fresh fecal smear 

and cysts in an ordinary stool sample. ELISA can also be used.   

 Cyst  

There is oval or sphere shape (5—20) micron ,the cyst wall visible in survival sample but 

invisible in stained .there is one nucleus in early stage but four later it is contain 

chromosomes appear as shine rods with rounded en  

Differentiated amoeba  

1. Entamoeba    coli: This species non pathogenic for human, the parasite present in 

    coecum and colon. 

2. Entamoeba   gingivalis: Present orally in gum tissue which surrounded tooth in human 

    It is harmless and no cyst in this species. 

3. Iodamoeba    butschili; It is nonpathogenic, live in lower end of G.I.T. of human and  

    pigs it is world wide diffuse the cyst is uninucleus. 

4. Dientamoeba   fragilis: This present in scum and colon of human monkies, it is 

    nonpathogenic and no cyst. 

5. Endolimax    nana: Nonpathogenic characterized by short wide pseudopodia and central 

    position nucleus, the cyst oval shape with four nucleuses. 

 

 

 

http://en.wikipedia.org/wiki/Feces
http://en.wikipedia.org/wiki/ELISA
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Balantidiasis 

Balantidium coli, the only ciliate and by far the largest organism in this group, is a pathogen. 

The trophozoites, which are ovoid, 40 to 70 µm or longer, and covered with cilia live in the 

large intestine of humans, swine, and perhaps other animals so this disease call Zoonotic 

disease. The trophozoites divide by transverse binary fission. They have a large, kidney-shaped 

macronucleus and a smaller ovoid micronucleus; conjugation has been described. The cyst form 

is usually 50 to 55 µm in diameter. Although the usual diet of B coli is believed to be host 

intestinal contents (hence some infections are asymptomatic), at times these organisms attack 

the host large intestine (aided apparently by a boring action and the enzyme hyaluronidase) and 

cause ulcers. In contrast to E histolytica, B coli does not invade extraintestinal tissues. 

Balantidiasis often is accompanied by diarrhea or dysentery, abdominal pain, nausea, and 

vomiting. Diagnosis is made by demonstrating cysts or trophozoites in stools or host tissue.  

Balantidium infection is acquired by ingesting cysts in fecal material from another parasitized 

host; water-borne epidemics have been reported. The precise relationship between human and 

pig Balantidium strains is not clear. The organism is relatively rare in humans and common in 

pigs. 

 Life cycle association  

Infection occurs when a host ingests a cyst, which usually happens during the consumption of 

contaminated water or food. Once the cyst is ingested, it passes through the host’s digestive 

system. While the cyst receives some protection from degradation by the acidic environment of 

the stomach through the use of its outer wall, it is likely to be destroyed at a pH lower than 5, 

allowing it to survive easier in the stomachs of malnourished individuals who have less stomach 

acid. Once the cyst reaches the small intestine, trophozoites are produced. The trophozoites then 

colonize the large intestine, where they live in the lumen and feed on the intestinal flora. Some 

trophozoites invade the wall of the colon using proteolytic enzymes and multiply, and some of 

them return to the lumen. In the lumen trophozoites may disintegrate or undergo encystation. 
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Encystation is triggered by dehydration of the intestinal contents and usually occurs in the distal 

large intestine, but may also occur outside of the host in feces. Now in its mature cyst form, 

cysts are released into the environment where they can go on to infect a new host 

Epidemiology 

Balantidiasis in humans is common in the Philippines, but it can be found anywhere in the 

world, especially among those that are in close contact with swine. The disease is considered to 

be rare and occurs in less than 1% of the human population. The disease poses a problem 

mostly in developing countries, where water sources may be contaminated with swine or human 

feces.  

Giardia lamblia 

 

Giardia lamblia (synonymous with Lamblia intestinalis and Giardia duodenalis) is a 

flagellated protozoan parasite that colonises and reproduces in the small intestine, causing 

giardiasis. Giardia infects humans, but is also one of the most common parasites infecting cats, 

dogs and birds. Mammalian hosts also include cows, deer, and sheep. 

The Giardia parasite attaches to the epithelium by a ventral adhesive disk, and reproduces via 

binary fission. Giardiasis does not spread via the bloodstream, nor does it spread to other parts 

of the gastro-intestinal tract, but remains confined to the lumen of the small intestine. Giardia 

trophozoites absorb their nutrients from the lumen of the small intestine, and are anaerobes.  

Life cycle 

Giardia infection can occur through ingestion of dormant cysts in contaminated water, food, or 

by the faecal-oral route (through poor hygiene practices). The Giardia cyst can survive for 

weeks to months in cold water, and therefore can be present in contaminated wells and water 

systems. Giardia cysts are resistant to conventional water treatment methods such as 

chlorination and ozonolysis. Zoonotic transmission is also possible, and therefore Giardia 

infection is a concern for people camping in the wilderness or swimming in contaminated 

http://en.wikipedia.org/wiki/Flagellate
http://en.wikipedia.org/wiki/Protozoa
http://en.wikipedia.org/wiki/Parasite
http://en.wikipedia.org/wiki/Giardiasis
http://en.wikipedia.org/wiki/Cat
http://en.wikipedia.org/wiki/Dog
http://en.wikipedia.org/wiki/Bird
http://en.wikipedia.org/wiki/Cow
http://en.wikipedia.org/wiki/Deer
http://en.wikipedia.org/wiki/Sheep
http://en.wikipedia.org/wiki/Epithelium
http://en.wikipedia.org/wiki/Ventral
http://en.wikipedia.org/wiki/Binary_fission
http://en.wikipedia.org/wiki/Gastrointestinal_tract
http://en.wikipedia.org/wiki/Lumen_(anatomy)
http://en.wikipedia.org/wiki/Trophozoite
http://en.wikipedia.org/wiki/Anaerobe
http://en.wikipedia.org/wiki/Zoonotic
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streams or lakes, especially the artificial lakes formed by beaver dams (hence the popular name 

for giardiasis, "Beaver Fever"). 

In addition to waterborne sources, fecal-oral transmission can also occur, for example in day 

care centers, where children may have poor hygiene practices. Those who work with children 

are also at risk of being infected, as are family members of infected individuals. Not all Giardia 

infections are symptomatic, and many people can unknowingly serve as carriers of the parasite. 

The life cycle begins with a noninfective cyst being excreted with the feces of an infected 

individual. The cyst is hardy, providing protection from various degrees of heat and cold, 

desiccation, and infection from other organisms. A distinguishing characteristic of the cyst is 

four nuclei and a retracted cytoplasm. Once ingested by a host, the trophozoite emerges to an 

active state of feeding and motility. After the feeding stage, the trophozoite undergoes asexual 

replication through longitudinal binary fission. The resulting trophozoites and cysts then pass 

through the digestive system in the faeces. While the trophozoites may be found in the faeces, 

only the cysts are capable of surviving outside of the host. 

Manifestation of infection 

Most cases are subclinical and some cases specific in children associate with subacute or 

chronic diarrhea and irritant of duodenum.    

In human, infection is symptomatic only about 50% of the time. Symptoms of infection include 

(in order of frequency) diarrhea, malaise, excessive gas. steatorrhoea (pale, foul smelling, 

greasy stools), epigastric pain, bloating, nausea, diminished interest in food, possible (but rare) 

vomiting which is often violent, and weight loss. Pus, mucus and blood are not commonly 

present in the stool. It usually causes "explosive diarrhea" and while unpleasant, is not fatal. In 

healthy individuals, the condition is usually self-limiting, although the infection can be 

prolonged in patients who are immunocompromised, or who have decreased gastric acid 

secretion.  

 

http://en.wikipedia.org/wiki/Lake
http://en.wikipedia.org/wiki/Desiccation
http://en.wikipedia.org/wiki/Steatorrhoea
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Trichomonas vaginalis 

 

 

Trichomonas vaginalis, an anaerobic, parasitic flagellated protozoan, is the causative agent of 

trichomoniasis, and is the most common pathogenic protozoan infection of humans in 

industrialized countries. Infection rates between men and women are the same with women 

showing symptoms while infections in men are usually asymptomatic. Transmission takes place 

directly because the trophozoite does not have a cyst. The WHO has estimated that 180 million 

cases of infection are acquired annually worldwide.  

Morphology 

The T. vaginalis trophozoite is oval as well as flagellated. It is slightly larger than a white blood 

cell, measuring 9 X 7 μm. Five flagella arise near the cytosome; four of these immediately 

extend outside the cell together, while the fifth flagellum wraps backwards along the surface of 

the organism. The functionality of the fifth flagellum is not known. In addition, a conspicuous 

barb-like axostyle projects opposite the four-flagellum bundle; the axostyle may be used for 

attachment to surfaces and may also cause the tissue damage noted in trichomoniasis infections.  

While T. vaginalis does not have a cyst form, organisms can survive for up to 24 hours in urine, 

semen, or even water samples. 

Clinical 

It is world wide diffuse, women more infect with parasite specific (30—49) years of age and 

less in young girls. 

Trichomoniasis is a sexually transmitted infection which can occur in females (males rarely 

exhibit symptoms of a T. vaginalis infection) if the normal acidity of the vagina is shifted from 

a healthy, semi-acidic pH (3.8 - 4.2) to a much more basic one (5 - 6) that is conducive to T. 

vaginalis growth. Some of the symptoms of T. vaginalis include: low birth weight, and 

increased mortality as well as predisposing to HIV infection, and cervical cancer. T. vaginalis 
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has also been reported in the urinary tract, fallopian tubes, and pelvis and can cause pneumonia, 

bronchitis, and oral lesions. Other symptoms include inflammation with increasing number of 

organisms, greenish-yellow frothy vaginal secretions and itching. 

diagnosis  

T. vaginalis was traditionally diagnosed via a wet mount, in which "corkscrew" motility was 

observed. Currently, the most common method of diagnosis is via overnight culture, with a 

sensitivity range of 75-95%. The presence of T. vaginalis can also be diagnosed by PCR, using 

primers specific for GENBANK/L23861.  

Recent research also suggests a link between T. vaginalis infection in males and subsequent 

aggressive prostate cancer.  

Treatmeant 

Infection is treated and cured with metronidazole or tinidazole, and should be prescribed to any 

sexual partner(s) as well because they may be asymptomatic carriers. 

 

 

Balantidiasis 

Balantidium coli, the only ciliate and by far the largest organism in this group, is a pathogen. 

The trophozoites, which are ovoid, 40 to 70 µm or longer, and covered with cilia live in the 

large intestine of humans, swine, and perhaps other animals so this disease call Zoonotic 

disease. The trophozoites divide by transverse binary fission. They have a large, kidney-shaped 

macronucleus and a smaller ovoid micronucleus; conjugation has been described. The cyst form 

is usually 50 to 55 µm in diameter. Although the usual diet of B coli is believed to be host 

intestinal contents (hence some infections are asymptomatic), at times these organisms attack 

the host large intestine (aided apparently by a boring action and the enzyme hyaluronidase) and 

cause ulcers. In contrast to E histolytica, B coli does not invade extraintestinal tissues. 
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Balantidiasis often is accompanied by diarrhea or dysentery, abdominal pain, nausea, and 

vomiting. Diagnosis is made by demonstrating cysts or trophozoites in stools or host tissue.  

Balantidium infection is acquired by ingesting cysts in fecal material from another parasitized 

host; water-borne epidemics have been reported. The precise relationship between human and 

pig Balantidium strains is not clear. The organism is relatively rare in humans and common in 

pigs. 

 Life cycle association  

Infection occurs when a host ingests a cyst, which usually happens during the consumption of 

contaminated water or food. Once the cyst is ingested, it passes through the host’s digestive 

system. While the cyst receives some protection from degradation by the acidic environment of 

the stomach through the use of its outer wall, it is likely to be destroyed at a pH lower than 5, 

allowing it to survive easier in the stomachs of malnourished individuals who have less stomach 

acid. Once the cyst reaches the small intestine, trophozoites are produced. The trophozoites then 

colonize the large intestine, where they live in the lumen and feed on the intestinal flora. Some 

trophozoites invade the wall of the colon using proteolytic enzymes and multiply, and some of 

them return to the lumen. In the lumen trophozoites may disintegrate or undergo encystation. 

Encystation is triggered by dehydration of the intestinal contents and usually occurs in the distal 

large intestine, but may also occur outside of the host in feces. Now in its mature cyst form, 

cysts are released into the environment where they can go on to infect a new host 

Epidemiology 

Balantidiasis in humans is common in the Philippines, but it can be found anywhere in the 

world, especially among those that are in close contact with swine. The disease is considered to 

be rare and occurs in less than 1% of the human population. The disease poses a problem 

mostly in developing countries, where water sources may be contaminated with swine or human 

feces.  
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Giardia lamblia 

 

Giardia lamblia (synonymous with Lamblia intestinalis and Giardia duodenalis) is a 

flagellated protozoan parasite that colonises and reproduces in the small intestine, causing 

giardiasis. Giardia infects humans, but is also one of the most common parasites infecting cats, 

dogs and birds. Mammalian hosts also include cows, deer, and sheep. 

The Giardia parasite attaches to the epithelium by a ventral adhesive disk, and reproduces via 

binary fission. Giardiasis does not spread via the bloodstream, nor does it spread to other parts 

of the gastro-intestinal tract, but remains confined to the lumen of the small intestine. Giardia 

trophozoites absorb their nutrients from the lumen of the small intestine, and are anaerobes.  

Life cycle 

Giardia infection can occur through ingestion of dormant cysts in contaminated water, food, or 

by the faecal-oral route (through poor hygiene practices). The Giardia cyst can survive for 

weeks to months in cold water, and therefore can be present in contaminated wells and water 

systems. Giardia cysts are resistant to conventional water treatment methods such as 

chlorination and ozonolysis. Zoonotic transmission is also possible, and therefore Giardia 

infection is a concern for people camping in the wilderness or swimming in contaminated 

streams or lakes, especially the artificial lakes formed by beaver dams (hence the popular name 

for giardiasis, "Beaver Fever"). 

In addition to waterborne sources, fecal-oral transmission can also occur, for example in day 

care centers, where children may have poor hygiene practices. Those who work with children 

are also at risk of being infected, as are family members of infected individuals. Not all Giardia 

infections are symptomatic, and many people can unknowingly serve as carriers of the parasite. 

The life cycle begins with a noninfective cyst being excreted with the feces of an infected 

individual. The cyst is hardy, providing protection from various degrees of heat and cold, 

desiccation, and infection from other organisms. A distinguishing characteristic of the cyst is 
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four nuclei and a retracted cytoplasm. Once ingested by a host, the trophozoite emerges to an 

active state of feeding and motility. After the feeding stage, the trophozoite undergoes asexual 

replication through longitudinal binary fission. The resulting trophozoites and cysts then pass 

through the digestive system in the faeces. While the trophozoites may be found in the faeces, 

only the cysts are capable of surviving outside of the host. 

Manifestation of infection 

Most cases are subclinical and some cases specific in children associate with subacute or 

chronic diarrhea and irritant of duodenum.    

In human, infection is symptomatic only about 50% of the time. Symptoms of infection include 

(in order of frequency) diarrhea, malaise, excessive gas. steatorrhoea (pale, foul smelling, 

greasy stools), epigastric pain, bloating, nausea, diminished interest in food, possible (but rare) 

vomiting which is often violent, and weight loss. Pus, mucus and blood are not commonly 

present in the stool. It usually causes "explosive diarrhea" and while unpleasant, is not fatal. In 

healthy individuals, the condition is usually self-limiting, although the infection can be 

prolonged in patients who are immunocompromised, or who have decreased gastric acid 

secretion.  

 

Trichomonas vaginalis 

 

 

Trichomonas vaginalis, an anaerobic, parasitic flagellated protozoan, is the causative agent of 

trichomoniasis, and is the most common pathogenic protozoan infection of humans in 

industrialized countries. Infection rates between men and women are the same with women 

showing symptoms while infections in men are usually asymptomatic. Transmission takes place 

directly because the trophozoite does not have a cyst. The WHO has estimated that 180 million 

cases of infection are acquired annually worldwide.  
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Morphology 

The T. vaginalis trophozoite is oval as well as flagellated. It is slightly larger than a white blood 

cell, measuring 9 X 7 μm. Five flagella arise near the cytosome; four of these immediately 

extend outside the cell together, while the fifth flagellum wraps backwards along the surface of 

the organism. The functionality of the fifth flagellum is not known. In addition, a conspicuous 

barb-like axostyle projects opposite the four-flagellum bundle; the axostyle may be used for 

attachment to surfaces and may also cause the tissue damage noted in trichomoniasis infections.  

While T. vaginalis does not have a cyst form, organisms can survive for up to 24 hours in urine, 

semen, or even water samples. 

Clinical 

It is world wide diffuse, women more infect with parasite specific (30—49) years of age and 

less in young girls. 

Trichomoniasis is a sexually transmitted infection which can occur in females (males rarely 

exhibit symptoms of a T. vaginalis infection) if the normal acidity of the vagina is shifted from 

a healthy, semi-acidic pH (3.8 - 4.2) to a much more basic one (5 - 6) that is conducive to T. 

vaginalis growth. Some of the symptoms of T. vaginalis include: low birth weight, and 

increased mortality as well as predisposing to HIV infection, and cervical cancer. T. vaginalis 

has also been reported in the urinary tract, fallopian tubes, and pelvis and can cause pneumonia, 

bronchitis, and oral lesions. Other symptoms include inflammation with increasing number of 

organisms, greenish-yellow frothy vaginal secretions and itching. 

diagnosis  

T. vaginalis was traditionally diagnosed via a wet mount, in which "corkscrew" motility was 

observed. Currently, the most common method of diagnosis is via overnight culture, with a 

sensitivity range of 75-95%. The presence of T. vaginalis can also be diagnosed by PCR, using 

primers specific for GENBANK/L23861.  
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Recent research also suggests a link between T. 

vaginalis infection in males and subsequent 

aggressive prostate cancer.  

Treatmeant 

Infection is treated and cured with metronidazole or 

tinidazole, and should be prescribed to any sexual 

partner(s) as well because they may be 

asymptomatic carriers. 
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Hemoflagellates 

 

 

 

 

 

 

 

 

 

 

The family Trypanosomatidae consists of many parasitic flagellate protozoans. Two genera, 

Trypanosoma and Leishmania, include important pathogens of humans and domestic animals. 

The diseases caused by these protozoa are endemic or enzootic in different parts of the world 

and constitute serious medical and economic problems. Because these protozoans require 

hematin obtained from blood hemoglobin for aerobic respiration, they are called 

hemoflagellates. The digenetic (two-host) life cycles of both genera involve an insect and a 

                                                                                                                        

Kingdom: 

                        

Protista 

Phylum: Sarcomastigophora 

Class: Zoomastigophorea 

Subclass: Trypanosomatida 

Order: 

Family: 

Kinetoplastida 

Trypanosomatidae 

Genus: Trypanosoma 
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vertebrate. The family also includes the digenetic genus Phytomonas, which infects plants, and 

some monogenetic (one-host) species which infect only invertebrate hosts.  

The hemoflagellates have up to eight life cycle stages which differ in the placement and origin 

of the flagellum. 

Trypanosoma are a group of kinetoplastid protozoa distinguished by having only a single 

flagellum. All members are exclusively parasitic, found primarily in insects. A few genera have 

life-cycles involving a secondary host, which may be a vertebrate or a plant. These include 

several species that cause major diseases in humans. Besides the nucleus and the flagellum, a 

trypanosomatic cell has a unique organelle called the kinetoplast. The kinetoplast appears to be 

a special part of the mitochondrion and is rich in DNA. Two types of DNA molecules, 

maxicircles and minicircles. Replication of trypanosomatids occurs by single or multiple 

fission, involving first the kinetoplast, then the nucleus, and finally the cytoplasm. 

The most notable trypanosomal diseases are sleeping sickness, Chagas disease as well as 

Leishmaniasis. These are caused by species of Trypanosoma. 

Species of ''Trypanosoma'' include the following 

1. Trypanosoma brucei, which causes (sleeping sickness) in humans and (nagana) in cattle 

2. Trypanosoma cruzi, which causes [Chagas disease] in humans 

Trypanosoma congolese, which causes [[nagana]] in cattle, horses, and camels 

3. Trypanosoma equinum, Horses infected by [Tabanidae], South America 

4. Trypanosoma equiperdum, which causes [dourine] or [Covering sickness] in horses and other 

Equidae 

5. Trypanosoma evansi, which causes one form of the disease (surra) in certain animals (human 

infection reported in 2005 in India) 

Trypanosoma undergo a complex lifecycle which may include several different 

morphological forms especially in the species which are transmitted by invertebrates. They may 

go through a variety of different forms in the invertebrate host, but in the vertebrate host the 

cells take a characteristic form called a trypomastigote, where the flagellum is runs from the 

posterior to the anterior of the cell and is connected by an undulating membrane. 

 

A variety of different forms appear in the life-cycles of trypanosomes, distinguished mainly 

by the position of the flagellum: 

1. Amastigote (Leishmanial) reduced or absent 

2. Promastigote (leptomonad) - anterior of nucleus, free from cell body 

3. Epimastigote (crithidial) - anterior of nucleus, connected by a short 

undulating membrane 

4. Opisthomastigote (herpetomonad) - posterior of nucleus, passing 

through a long groove in the cell 

5. Trypomastigote (trypanosomal) - posterior of nucleus, connected by a 
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long undulating membrane 

Trypanosoma brucei sub-species have two forms in the bloodstream of a vertebrate host, the 

rapidly dividing long-slender form and the non-diving short stumpy form. The short stumpy 

parasites are adapted for uptake into the tsetse fly vector, and are non-proliferative in 

comparison with the slender forms. 

Unique to Trypansoma brucei is the expression of a variable surface glycoprotein (>1000 VSG) 

coat on the cell surface, which undergoes constant variation in order to evade the humoral 

immune system and host antibodies.  

Pathogenesis of Trypanosoma 

The most pathogenic effects from trypanosoma infection are due to : 

1. Anaemia result in 

   a. erythrocytic phagocytosis 

   b. haemolysis of R.B.C 

   c. depression of erythropoietic system  

2. Direct cytotoxic effect of parasite metabolic products 

3. Antigen-Antibody complex where deposit in the excretory organs like Kidney. 

4. Prekallikrein transfers to kallikrein which increase blood vessels permeability that lead to  

    odema. 

5. Thrombus in the blood vessels . 

Groups of Trypanosoma according to position in the vector  

1. Salivaria group  

    Transmitted by salivary gland of insect (bite), exp. T brucei  

2. stercoraria group 

    Transmitted by feces of insect (bite), exp. T cruzi 

 

 

                                                 

Species:     T. brucei 

 

T. b. brucei 

T. b. gambiense 

T. b. rhodesiense  

Trypanosoma brucei 
Is a species of parasitic protozoan trypanosomes. The species causes the trypanosomiasis 

diseases in humans and animals in Africa. The species is transmitted by the bites of tsetse. 

Human African Trypanosomiasis, or Sleeping Sickness, is a fatal disease of humans. This has 

two forms. The 'chronic' form is caused by the sub-species Trypanosoma brucei gambiense and 

has a slower onset with a long incubation period. The acute form is caused by the sub-species 

Trypanosoma brucei rhodesiense 
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Animal African trypanosomiasis, or Nagana, can be caused by the sub-species Trypanosoma 

brucei brucei although several other species of trypanosomes can also cause this disease                                                                        

Geographic distribution and epidemiology: 

The disease is found in two forms, depending on the area where they are distribution, the 

subspecies Trypanosoma brucei gambiense is found in central and western Africa, it causes a 

chronic condition that can extend in a passive phase for months or years before symptoms 

emerge, and T. b. rhodesiense, is the acute form of the disease but has a much more limited 

range. It is found in southern and eastern Africa; its infection emerges in a few weeks and is 

more virulent and faster developing 

Recent estimates indicate that over 60 million people living in some 250 foci are at risk of 

contracting the disease, and there are about 300,000 new cases each year. 

Human is the main reservoir for Trypanosoma brucei gambiense, but this species can also be 

found in pigs and other animals.  Wild game animals and cattle are the main reservoir of T. b. 

rhodesiense. 

Horse-flies (Tabanidae) and Stomoxydinae  possibly could play a role by mechanical 

transmission (in special situations) not only of [Nagana] 

Life cycle:- 

During a blood meal on the mammalian host, an infected tsetse fly (genus ''Glossina'') injects 

metacyclic trypomastigotes into skin tissue.  The parasites enter the lymphatic system and pass 

into the bloodstream.  Inside the host, they transform into bloodstream trypomastigotes, are 

carried to other sites throughout the body, reach other blood fluids (e.g. lymph, spinal fluid), 

and continue the replication by binary fission.  The entire life cycle of African Trypanosomes is 

represented by extracellular stages.  A tsetse fly becomes infected with bloodstream 

trypomastigotes when taking a blood meal on an infected mammalian host  

 In the fly's midgut, the parasites transform into procyclic trypomastigotes, multiply by binary 

fission, leave the midgut, and transform into epimastigotes.  The epimastigotes reach the fly's 

salivary glands and continue multiplication by binary fission eventually transform to metacyclic 

trypomastigote in the insect salivary gland which is infective stage of parasite.  The cycle in the 

fly takes approximately 3 weeks to digest  

 

Clinical features 
Symptoms begin with fever, headache, and joint pains. If untreated, the disease slowly 

overcomes the defenses of the infected person, and symptoms spread to anemia, endocrine 

problems, cardiovascular and kidney disorders. The disease then enters a Neurological disorder 

(neurological phase) when the parasite passes through the [[blood-brain barrier]]. The 

symptoms of the second phase are what give the disease its name: besides [[confusion]] and 

reduced coordination, the [[sleeping cycle]] is disturbed with bouts of [[fatigue]] punctuated 

with manic periods progressing to daytime [[slumber]] and nighttime [[insomnia]]. Without 

treatment, the disease is fatal, with progressive mental deterioration leading to coma and death. 

Damage caused in the neurological phase can be irreversible. 

http://en.wikipedia.org/wiki/Nagana


                                                                                                                                      Parasitology 

                                                                                                                                                                     

                                                    - 27 -                                               

Mother to child infection: the Trypanosome can cross the placenta and infect the fetus, 

causing abortion and prenatal death . 

The diagnosis rests upon demonstrating trypanosomes by microscopic examination of 

chancre fluid, lymph node aspirates, blood, bone marrow, or, in the late stages of infection, 

cerebrospinal fluid as well as serological tests. 

                                                     Trypanosoma cruzi 
The parasite is found throughout much of central and northern South America, Central America, 

and Mexico. Trypanosoma cruzi is found in a number of animals other than humans, including 

dogs, cats, and rodents, and infections of such reservoirs in the United States have been 

reported. However, it remains unclear whether the T. cruzi found in these reservoirs can actually 

be transmitted to humans. In humans, T. cruzi is found as both an intracellular form, the 

amastigote, and as a trypomastigote form in the blood. The vector for Chagas' disease, a "true 

bug" (Hemiptera) such a Triatoma, Rhodnius, or Panstrongylus, ingests amastigotes or 

trypomastigotes when it feeds. In the vector the parasite reproduces asexually and metacyclic 

trypomastigotes are found in the vector's hindgut. The vector defecates on the host's skin at the 

same time that it feeds, and the metacyclic trypomastigotes enter the host's body, most often by 

being "rubbed in" to the vector's bite or the mucous membranes of the eye, nose, or mouth. In 

the human host, Chagas' disease affects primarily the nervous system and heart. Chronic 

infections result in various neurological disorders, including dementia, megacolon, and 

megaesophagus, and damage to the heart muscle. Left untreated, Chagas' disease is often fatal 

Chagas disease (also called American trypanosomiasis) is a human tropical parasitic disease 

which occurs in the Americas, particularly in South America. Its pathogenic agent is a flagellate 

protozoan named Trypanosoma cruzi, which is transmitted to humans and other mammals 

mostly by hematophagous insects Other forms of transmission are possible, though, such as 

ingestion of food contaminated with parasites, blood transfusion and fetal transmission. 

Trypanosoma cruzi is a member of the same genus as the infectious agent of African sleeping 

sickness, but its clinical manifestations, geographical distribution, life cycle and insect vectors 

are quite different                

 

The disease was named after the Brazilian physician and infectologist Carlos Chagas, who first 

described it in 1909.Chagas named the pathogenic parasite that causes the disease 

Schizotrypanum cruzi (later renamed to Trypanosoma cruzi),  

Clinical manifestation 

The human disease occurs in two stages: the acute stage shortly after the infection, and the 

chronic stage that may develop over 10 years. 

http://en.wikipedia.org/wiki/Tropical_disease
http://en.wikipedia.org/wiki/Parasitic_disease
http://en.wikipedia.org/wiki/The_Americas
http://en.wikipedia.org/wiki/South_America
http://en.wikipedia.org/wiki/Pathogen
http://en.wikipedia.org/wiki/Vector_(biology)
http://en.wikipedia.org/wiki/Flagellate
http://en.wikipedia.org/wiki/Protozoa
http://en.wikipedia.org/wiki/Trypanosoma_cruzi
http://en.wikipedia.org/wiki/Mammal
http://en.wikipedia.org/wiki/Hematophagy
http://en.wikipedia.org/wiki/Insect
http://en.wikipedia.org/wiki/Parasite
http://en.wikipedia.org/wiki/Blood_transfusion
http://en.wikipedia.org/wiki/Fetus
http://en.wikipedia.org/wiki/Genus
http://en.wikipedia.org/wiki/Sleeping_sickness
http://en.wikipedia.org/wiki/Sleeping_sickness
http://en.wikipedia.org/wiki/Vector_(biology)
http://en.wikipedia.org/wiki/Brazil
http://en.wikipedia.org/wiki/Physician
http://en.wikipedia.org/wiki/Infectology
http://en.wikipedia.org/wiki/Carlos_Chagas
http://en.wikipedia.org/wiki/Pathogen
http://en.wikipedia.org/wiki/Disease
http://en.wikipedia.org/wiki/Infection


                                                                                                                                      Parasitology 

                                                                                                                                                                     

                                                    - 28 -                                               

In the acute phase, a local skin nodule called a chagoma can appear at the site of inoculation. 

When the inoculation site is the conjunctival mucous membranes, the patient may develop 

unilateral periorbital edema, conjunctivitis, and preauricular lymphadenitis. This constellation 

of findings is referred to as Romaña's sign. The acute phase is usually asymptomatic, but can 

present with manifestations that include fever, anorexia, lymphadenopathy, mild 

hepatosplenomegaly, and myocarditis. The symptomatic chronic stage may not occur for years 

or even decades after initial infection. The disease affects the nervous system, digestive system 

and heart. Chronic infections result in various neurological disorders, including dementia, 

damage to the heart muscle (cardiomyopathy, the most serious manifestation), and sometimes 

dilation of the digestive tract (megacolon and megaesophagus), as well as weight loss. 

Swallowing difficulties may be the first symptom of digestive disturbances and may lead to 

malnutrition. 

Infection cycle 

An infected triatomine insect vector takes a blood meal and releases trypomastigotes in its feces 

near the site of the bite wound. 

 By scratching the site of the bite, the victim allows trypomastigotes to enter the host through 

the wound, or through intact mucosal membranes, such as the conjunctiva. Inside the host, the 

trypomastigotes invade cells, where they differentiate into intracellular amastigotes. The 

amastigotes multiply by binary fission and differentiate into trypomastigotes, and then are 

released into the circulation as bloodstream trypomastigotes. Trypomastigotes infect cells from 

a variety of biological tissues and transform into intracellular amastigotes in new infection sites. 

Clinical manifestations can result from this infective cycle and cell death at the target tissues. 

The intracellular amastigotes destroy the intramural neurons of the autonomic nervous system 

in the intestine and heart, leading to megaintestine and heart aneurysms, respectively. 

The bloodstream trypomastigotes do not replicate (different from the African trypanosomes). 

Replication resumes only when the parasites enter another cell or are ingested by another 

vector. Also the bugs might be able to spread the infection to each other through their 

cannibalistic predatory behaviour. The ingested trypomastigotes transform into epimastigotes in 

the vector’s midgut. The parasites multiply and differentiate in the midgut and differentiate into 

infective metacyclic trypomastigotes in the hindgut. 

Alternative infection mechanism 

The transmission of the trypanosome by the oral route might be possible, that were apparently 

infected occure by contamination of food and drinkings with opossum feces. 
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 LEISHMANIASIS 

Etiology:   

 Several species of Leishmania are pathogenic for man: L. donovani causes visceral 

leishmaniasis (Kala-azar, black disease, dumdum fever); L. tropica, L. major, and  L. ethiopica 

cause cutaneous leishmaniasis (oriental sore, Delhi ulcer, Aleppo, Delhi or Baghdad boil); and 

L. braziliensis (also, L. mexicana and L. peruviana) are etiologic agents of mucocutaneous 

leishmaniasis (espundia, Uta, chiclero ulcer).  

Epidemiology: 

The vectors of Leishmania are sand flies of the genus Lutzomyia in the New World and 

Phlebotomus in the Old World. Animal reservoirs are wild rodents, sloth, marsupials, 

carnivores, and others. In the Old World, anthroponotic urban foci caused by L tropica are 

found, whereas L major and L aethiopica are typically zoonotic, involving rodents and hyraxes, 

respectively, as reservoirs. In the New World, with the exception of L peruviana, all forms are 

zoonotic and mainly sylvatic. In the case of L. panamensis the main reservoir animals are 

arboreal, as are the various vectors. In India Visceral leishmaniasis, transmission occurs in 

villages in an anthroponotic man-sand fly-man cycle without nonhuman reservoir. In Europe 

and Africa, several rodents may act as reservoirs. Visceral leishmaniasis is more common in 

children in both Latin America and the Mediterranean area.  

 Structure  

All species of Leishmania parasitic in man are morphologically similar and appear as 

intracellular amastigotes 3 to 6 µm long by 1.5 to 3 µm in diameter. Promastigotes develop in 

the intestine of the sand fly.  

Life cycle:  

The organism transmitted by the bite of several species of blood-feeding sand flies 

(Phlebotomies) which carries the promastigote in the anterior gut and pharynx. It gains access to 

mononuclear phagocytes where it transforms into amastogotes and divides until the infected cell 

ruptures. The released organisms infect other cells. The sand fly acquires the organisms during 

the blood meal, the amastigotes transform into flagellate promastigotes and multiply in the gut 

until the anterior gut and pharynx are packed. 

Cutaneous and Mucocutaneous Leishmaniasis  



                                                                                                                                      Parasitology 

                                                                                                                                                                     

                                                    - 30 -                                               

Clinical Manifestations  

Leishmaniasis is a general term for diseases caused by species of the genus Leishmania, which 

are transmitted by the bite of infected sand flies. The lesions of cutaneous and mucocutaneous 

leishmaniasis are limited to the skin and mucous membranes. The much more severe disease, 

visceral leishmaniasis, which involves the entire reticuloendothelial system. Cutaneous 

leishmaniasis appears 2 to 3 weeks after the bite of an infected sand fly as a small cutaneous 

papule. This lesion slowly grows, becoming indurate and often ulcerated, and develops 

secondary infection. Secondary or diffuse lesions may develop. The disease is occasionally self-

limiting but usually chronic. Leishmaniasis from a primary skin lesion may involve the oral and 

nasopharyngeal mucosa.  

Pathogenesis  

Promastigotes (metacyclic forms) from the proboscis of an infected female sand fly are injected 

into the skin and taken up by local macrophages. Lesions of oriental sore and chiclero ulcer 

normally resolve spontaneously after a few months. Nevertheless, in the latter, destructive and 

chronic lesions of the pinna of the ear are observed in 50 to 60 percent of the patients. In L 

braziliensis infection, highly destructive spread to the oral or nasal mucosa frequently occurs ; 

in the diffuse type (L mexicana, L amazonensis, L aethiopica), there is a disseminated nodular 

picture similar to lepromatous leprosy.  

Diagnosis  

Parasites can be demonstrated in scrapings of the borders of the lesions but they become scarce 

once ulceration and bacterial contamination occur. Culturing in blood agar media increases 

markedly the possibility of isolating the parasite; material from direct puncture of the lesions' 

borders or lymph nodes or triturated biopsy tissue is used. Various serologic tests (ELISA, 

immunofluorescent antibody) are satisfactory for indirect diagnosis. The Montenegro skin test, 

in which an indurated area appears at the site of inoculation of the antigen after 48 to 72 hr, is 

usually positive after 2 to 3 months of infection and remains so throughout the patient's lifetime.  

Visceral Leishmaniasis (Kala-Azar)  

Clinical Manifestations  

Like cutaneous leishmaniasis, visceral leishmaniasis begins with a nodule at the site of 

inoculation. This lesion rarely ulcerates and usually disappears spontaneously in a few weeks or 

months. In contrast to cutaneous leishmaniasis, symptoms and signs of systemic disease 

develop, such as undulating fever, malaise, diarrhea, splenomegaly, hepatomegaly, 

lymphadenopathy, emaciation, anemia, and leukopenia. Infiltrative or nodular lesions of the 

skin may appear after treatment (post-kala-azar dermal leishmaniasis), a condition seen 
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frequently in India. In some areas of Europe and Latin America, L infantum may cause a 

cutaneous form without apparent visceral involvement. Subclinical cases also occur. 

Pathogenesis  

In more serious cases of visceral leishmaniasis the parasites, which can resist the internal body 

temperature, invade internal organs (liver, spleen, bone marrow, and lymph nodes) where they 

occupy the reticuloendothelial cells. The pathogenetic mechanisms of the disease are not fully 

understood, but, clearly, in those organs that exhibit marked cellular alteration, hyperplasia of 

histiocytes leads to hypertrophy. Parasitized macrophages replace hematopoietic tissue in the 

bone marrow. Patients with advanced disease are prone to superinfection with other organisms. 

Diagnosis  

The typical symptoms, particularly hepatosplenomegaly and the pancytopenia, strongly suggest 

visceral leishmaniasis. The parasite usually can be demonstrated in stained or cultured bone 

marrow or spleen material. Serologic tests (ELISA, immunofluorescent antibody) are useful, 

particularly in surveys.  

Control  

Leishmaniasis transmitted in or near houses can be prevented with insecticides, but this 

procedure is not practical for the forest tegumentary type. No effective vaccine is yet available. 

Pentavalent antimonials, such as sodium antimony gluconate (Pentostam) and meglumine 

antimoniate (Glucantime), are available for treatment, but have some limitations owing to their 

toxic side effects. Amphotericin B has been used in cases with mucosal involvement and in 

cases of diffuse disease where antimonial therapy fails. Miltefosine is a Less toxic drugs that 

can be administered orally and that could be used for both prophylaxis and treatment . 

  

  

 

 

MALARIA 

 

Malaria is caused by protozoa of the genus Plasmodium. Four species cause disease in humans: 

P falciparum, P vivax, P ovale and P malariae. Other species of plasmodia infect reptiles, birds 
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and other mammals. Malaria is spread to humans by the bite of female mosquitoes of the genus 

Anopheles.  

Morphology: 

 Malarial parasite trophozoites are generally ringed shaped, 1-2 µm in size, although other 

forms (ameboid and band) may also exist. The sexual form of the parasite (gametocytes) are 

much larger and 7-14 µm in size. P. falciparum is the largest of gametocytes and is banana 

shaped while others are smaller and round. P. vivax causes stippling of infected red cells.  

Life cycle: 

 Malarial parasite is transmitted by the infected female anopheline mosquito which injects 

sporozoites present in the saliva of the insect Sporozoites infect the liver parenchymal cells 

where they may remain dormant (hypnozoites) or develop to produce schizonts and meronts 

(merozoites). When parenchymal cells rupture, thousands of meronts are released into blood 

and infect the red cells. P. ovale and P. vivax infect immature RBC whereas P. malariae infect 

mature red cells; P. falciparum infect both. In red cells, they mature into trophozoites which 

undergo further developing producing schizonts, and as the infected red cells burst merozoites 

are released into circulation. Some of the merozoites transform into male and female 

gametocytes while others re-enter red cells to continue the erythrocytic cycle. The gametocyte 

are ingested by the female mosquito, the female gametocyte transforms into ookinete, fertilized, 

and forms an oocyst in the gut of mosquito. The oocyte produces sporozoites (sporogony) 

which migrate to the salivary gland and are ready to infect another host. The liver 

(extraerythrocytic) cycle takes 5-15 days whereas the erythrocytic cycle takes 48 hours or 72 

hours (P. malariae). Malaria can be transmitted by transfusion and transplacentally.  

 

 

Symptoms: 

 The symptomatology of malaria depends on parasitemia, the presence of the organism in 

different organs and the parasite burden. The incubation period varies generally between 10-30 

days. As the parasite load becomes significant, the patient develops headache, lassitude, vague 

pains in the bones and joints, chilly sensations and fever. As the disease progresses, the chills 

and fever become more prominent. 

 The malaria paroxysm comprises three successive stages. The first is a 15-to-60 minute cold 

stage characterized by shivering and a feeling of cold. Next come the 2-to-6 hour hot stage, in 

which there is fever, sometimes reaching 41°C, flushed, dry skin, and often headache, nausea, 
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and vomiting. Finally, there is the 2-to-4 hour sweating stage during which the fever drops 

rapidly and the patient sweats. In all types of malaria the periodic febrile response is caused by 

rupture of mature schizonts. In P vivax and P ovale malaria, a brood of schizonts matures every 

48 hr, so the periodicity of fever is tertian ("tertian malaria"), whereas in P. malariae disease, 

fever occurs every 72 hours ("quartan malaria"). The fever in P. falciparum may occur every 48 

hr, but is usually irregular, showing no distinct periodicity. These classic fever patterns are 

usually not seen early in the course of malaria, and therefore the absence of periodic, 

synchronized fevers does not rule out a diagnosis of malaria. 

Splenomegaly is common but may not be apparent early in disease. Hepatomegaly, jaundice, 

hypotension and abdominal tenderness may also be seen. 

Without treatment, all species of human malaria may ultimately result in spontaneous cure 

except with P. falciparum which becomes more severe progressively and results in death. In 

severe P. falciparum malaria, parasitized red cells may obstruct capillaries and postcapillary 

venules, leading to local hypoxia and the release of toxic cellular products. Obstruction of the 

microcirculation in the brain (cerebral malaria) and in other vital organs is thought to be 

responsible for severe complications. 

 

Diagnosis: 

 Diagnosis is based on symptoms and detection of parasite in Giemsa stained blood smears.  

Treatment and Control: 

 Treatment is effective with various quinine derivatives (quinine sulphate, chloroquine, 

meflaquine   and primaquine, 

 

 

 

 

 

 

TOXOPLASMOSIS 
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Etiology:    Toxoplasma gondii  

Epidemiology: 

 Toxoplasma has worldwide distribution and 20%-75% of the population is seropositive without 

any symptomatic episode. However, the infection posses a serious threat in immunosuppressed 

individuals and pregnant.  

Morphology:  

The intracellular parasites (tachyzoite) are 3x6µ, pear shaped organisms that are enclosed in a 

parasite membrane to form a cyst measuring 10-100 µ in size. The shape of Toxoplasma in the 

macrophage is a croissant. Cysts in cat faeces (oocysts) are 10-13 µ in diameter with two 

sporocyst each one harbor four sporozoites.  

Life cycle: 

 The natural life cycle of T. gondii is in cats and small rodents, although the parasite can grow 

in different organs (brain, eye, skeletal muscle, etc.) of any mammal or birds. Cats get infection 

by ingestion of cysts in the flesh. Decystation occurs in the small intestine, and the organisms 

penetrate the sub mucosal epithelial cells where they undergo several generations of 

schizogony, finally resulting in the development of micro- (male) and macro- (female) 

gametocytes. Fertilized macro-gametocytes develop into oocysts that are discharged into the gut 

lumen and excreted. Oocysts sporulate in the warm environment and are infectious to a variety 

of animals including rodents and man. Sporulated oocysts swallowed by mammals release 

sporozoites in the small intestine. These sporozoites penetrate the intestinal mucosa and find 

their way into macrophages where they divide very rapidly by endodyogeny (hence the name 

tachyzoites) and form a cyst which may occupy the whole cell. The infected cells ultimately 

burst and release the tachyzoites to enter other cells, including muscle and nerve cells, where 

they are protected from the host immune system and multiply slowly (hence the name 

bradyzoites). These cysts are infectious to carnivores (including man). Unless man is eaten by a 

cat, it is a dead-end host.  

 

 

Symptoms:  

Although Toxoplasma infection is common, it rarely produces symptoms in normal individuals. 

Its serious consequences are limited to pregnant women and immunodeficient hosts. Congenital 

infections occur in about 1-5 per 1000 pregnancies of which 5-10% result in  



                                                                                                                                      Parasitology 

                                                                                                                                                                     

                                                    - 35 -                                               

miscarriage, 8-10% result in serious brain and eye damage to the fetus, 10-15% of the babies 

will have visual handicaps. Although 60-70% of infected women will give a normal birth, a 

small proportion of babies will develop active retino-choroditis and/or mental retardation in 

their childhood or young adulthood. 

  

Immunology: 

 Both humoral and cell mediated immune responses are stimulated in normal individuals. CMI 

is protective and humoral response is of diagnostic value. 
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Diagnosis:  Suspected toxoplasmosis could be confirmed by isolation of organism 

from tonsil or lymph gland biopsy.  

Treatment: 

 Acute infections benefit from pyrimethamine or sulphadiazine. Spiramycin is a 

successful alternative. Pregnant women are advise to avoid cat litter, handle uncooked 

meat carefully and not to consume undercooked meat and wearing gloves during 

gardening. 

 

 

CLASS     :     Trematoda 

 

      Fasciolopsis buski 

 (Giant intestinal fluke) 
 

Epidemiology: This disease predominantly occurs in Asia, especially in areas 

where human raise pigs and consume raw aquatic plants. It has been estimate that 

there may be 10 million people in East Asia infected with this fluke, yet its 

radiological identification remains unreported.  
Morphology: The elongate oval fluke is 2-7 cm long and lives in the small intestine 

of man.  

Life cycle: 
The life cycle of Fasciolopsis buski starts, when immature, unembryonated eggs are 

released into the intestine and stool of an infected human. If the feces end up in warm 

water (27-32 °C), the eggs become embryonated within two weeks and larvae called 

miracidia hatch after seven weeks. The miracidia find freshwater snails (the 

intermediate hosts) and penetrate their skin. In the snail the parasites develop and go 

through several larval stages: sporocysts, rediae, and cercariae. The cercariae exit the 

snail and encyst into metacercariae on aquatic, edible plants. If a human (or a pig) 

ingests water or raw vegetation contaminated with the cysts, the metacercariae excyst 

in the small intestine and attach to the intestinal wall. They develop into adults within 

three months. They feed on intestinal contents and live about one year. In large 

infestations they inhabit most of the gastrointestinal tract (starting from the stomach). 

Mature adults are hermaphroditic (having both male and female reproductive organs) 

and produce over 25,000 eggs per day.  

 Symptoms:  
 Minor infections are sometimes asymptomatic. Symptoms of heavy infections can 

include: 

 allergic reactions  

 anemia  
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 ascites (accumulation of fluid in the peritoneal cavity)  

 diarrhea  

 fever  

 obstruction of the bowel  

 stomach ache  

 swelling of the skin  

 Toxemia (toxins in the bloodstream).  

Pathology: 
 The Fasciolopsis buski attaches itself to intestinal mucosa where inflammation, 

ulceration and abscess occur.  

 

 

Diagnosis:  
The diagnosis of Fasciolopsis buski is usually done by identifying eggs from a stool or 

vomit specimen under a microscope. Rarely adult flukes are found from the sample. 

Fasciolopsis buski and Fasciola hepatica have very similar eggs. 

Treatment:  
Fasciolopsiasis is treated with praziquantel following the advice of your health care 

provider. Other good drugs are mebendazole, thiabendazole, pyrantel pamoate, 

oxyclozanide, nitroxynil and hexachlorophene. Black walnut green hull is a good 

natural herb against adult worms whereas wormwood herb kills effectively larvae. 

 

  Heterophyes heterophyes 

A minute intestinal fluke and causes disease heterophyiasis. 
Life Cycle: 
Adults release embryonated eggs each with a fully-developed miracidium, and eggs 

are passed in the host's feces .  After ingestion by a suitable snail (first intermediate 

host), the eggs hatch and release miracidia which penetrate the snail’s intestine 

.  Genera Cerithidia and Pironella are important snail hosts in Asia and the Middle 

East respectively.  The miracidia undergo several developmental stages in the snail, 

i.e. sporocysts , rediae ,  and cercariae .  Many cercariae are produced from each 

redia.  The cercariae are released from the snail and encyst as metacercariae in the 

tissues of a suitable fresh/brackish water fish (second intermediate host) .  The 

definitive host becomes infected by ingesting undercooked or salted fish containing 

metacercariae .  After ingestion, the metacercariae excyst, attach to the mucosa of 

the small intestine and mature into adults (measuring 1.0 to 1.7 mm by 0.3 to 0.4 

mm) .  In addition to humans, various fish-eating mammals (e.g., cats and dogs) and 

birds can be infected by Heterophyes heterophyes  

Clinical Features: 
The main symptoms are diarrhea and colicky abdominal pain.  Migration of the eggs 

to the heart, resulting in potentially fatal myocardial and valvular damage, has been 

http://www.parasitesinhumans.org/fasciola-hepatica-liver-fluke.html
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reported from the Philippines.  Migration to other organs (e.g., brain) has also been 

reported. 

Laboratory Diagnosis: 
The diagnosis is based on the microscopic identification of eggs in the stool. 

Treatment: 
Praziquantel* is the drug of choice. 

   

  Fasciola hepatica 
Fasciola hepatica is a parasitic fluke that lives in the liver. it infects cows and sheep 

and rarely infect human. It is known as the sheep or common liver fluke and causes a 

disease called fascioliasis. Fasciola hepatica is found in areas where cattle and sheep 

are raised. Adults reach a length of 3 cm and 1 cm width. 

Morphology: It is leaf shaped and measures approximately 1 x 3 cm. The eggs with 

bipolar cap measure 80 x 150 µm.  

Life cycle: 
The life cycle of Fasciola hepatica starts when a female lays eggs in the liver of an 

infected human. Immature eggs are discharged in the biliary ducts and taken out in 

the feces. If landed in water, the eggs become embryonated and develop larvae 

called miracidia. A miracidium invades an aquatic snail and develops into cercaria, 

a larva that is capable of swimming with its large tail. The cercaria exits and finds 

aquatic vegetation where it forms a cyst called metacercaria. A human eats the raw 

freshwater plant containing the cyst. The metacercaria excysts in the first part of 

the small intestine, duodenum. It then penetrates the intestinal wall and gets into 

the peritoneal cavity. It finds the liver and starts eating liver cells. This happens 

only a few days after the initial contact with the parasite. Usually the larva spends 

a few weeks just browsing and eating the liver. Then it relocates to the bile duct 

where it begins its final stage and becomes an adult. It takes about three months for 

the metacercaria to develop into an adult. Adult females can produce up to 25000 

eggs per day. 

 Symptoms: 
In the chronic phase of fascioliasis adults in the large biliary ducts cause liver 

inflammation and obstruction of the biliary fluid. During the migration of the larvae 

(this acute phase of the disease lasts many weeks) symptoms include: 

 The infection results pain in upper part of abdomen, chills and diarrhea  

 eosinophilia (high number of white blood cells)  

 fever  

 nausea  

 toxic secretions of parasite cause hepatitis. 

  vomiting.  
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 The presence of the worm in the bile duct causes irritation resulting in 

hyperplasia of the epithelium and bile obstruction. Adult worms may invade 

liver and cause necrotic foci (liver rot).  

Diagnosis: 
 Diagnosis is based on symptoms and history. The eggs in the stool are    

indistinguishable from those of F. buski. 

Treatment: Fascioliasis is treated with triclabendazole drug. 

Clonorchis sinensis  

(Chinese or oriental liver fluke). 

Clonorchis sinensis, the Chinese liver fluke, is a human liver fluke in the class 

Trematoda, Phylum Platyhelminthes. This parasite lives in the liver of humans, and is 

found mainly in the common bile duct and gall bladder, feeding on bile. These 

animals, which are believed to be the third most prevalent worm parasite in the world, 

are endemic to Japan, China, Taiwan, and Southeast Asia, currently infecting an 

estimated 30,000,000 humans. 

Geographic Distribution: 
Endemic areas are in Asia including Korea, China, Taiwan, and Vietnam, the infection 

is found in Asian immigrants, or following ingestion of imported, undercooked or 

pickled freshwater fish containing metacercariae. 

Life Cycle: 
Embryonated eggs are discharged in the biliary ducts and in the stool .  Eggs are 

ingested by a suitable snail intermediate host ; there are more than 100 species of 

snails that can serve as intermediate hosts.  Each egg releases a miracidia , which go 

through several developmental stages (sporocysts , rediae , and cercariae ).  The 

cercariae are released from the snail and after a short period of free-swimming time in 

water, they come in contact and penetrate the flesh of freshwater fish, where they 

encyst as metacercariae .  Infection of humans occurs by ingestion of undercooked, 

salted, pickled, or smoked freshwater fish .  After ingestion, the metacercariae 

excyst in the duodenum and ascend the biliary tract through the ampulla of Vater 

.  Maturation takes approximately 1 month.  The adult flukes (measuring 10 to 25 mm 

by 3 to 5 mm) reside in small and medium sized biliary ducts.  In addition to humans, 

carnivorous animals can serve as reservoir hosts. 

 Clinical Features: 
Most pathologic manifestations result from inflammation and intermittent obstruction 

of the biliary ducts.  In the acute phase, abdominal pain, nausea, diarrhea, and 

eosinophilia can occur.  In long-standing infections, cholangitis, cholelithiasis, 

pancreatitis, and cholangiocarcinoma can develop, which may be fatal. 

Laboratory Diagnosis: 
Microscopic demonstration of eggs in the stool or in duodenal aspirate is the most 

practical diagnostic method.  The adult fluke can also be recovered at surgery. 

http://en.wikipedia.org/wiki/Trematoda
http://en.wikipedia.org/wiki/Parasite
http://en.wikipedia.org/wiki/Liver
http://en.wikipedia.org/wiki/Gall_bladder
http://en.wikipedia.org/wiki/Japan
http://en.wikipedia.org/wiki/China
http://en.wikipedia.org/wiki/Taiwan
http://en.wikipedia.org/wiki/Southeast_Asia
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Treatment: 
raziquantel or albendazole  

 

 

Paragonimiasis 
 

Causal Agent: 
Human lung fluke, Paragonimus westermani, infects 22 million people in Africa, Asia 

and South and Central America. Southeast Asia in particular is affected because raw 

seafood is very popular there. Humans get infected with the disease, paragonimiasis, 

by eating raw crabs or fish that are carrying the parasite. Even properly cooked sushi 

can cause infection, if the cook or waiter is careless when preparing the food. In Asia, 

about 80% of freshwater crabs are infected with the lung fluke. More than 30 species 

of trematodes (flukes) of the genus Paragonimus have been reported which infect 

animals and humans.  Among the more than 10 species reported to infect humans, the 

most common is P. westermani, the oriental lung fluke. 

Morphology 
Adult lung flukes are 4-6 mm wide, 3-5 mm thick and 7-12 mm long. They are red-

brown looking almost like a coffee bean. They hold on to tissue with two suckers. The 

oral sucker is in the front and just before the center of its lower body is the ventral 

sucker. 

  

Life Cycle: 
The eggs are excreted unembryonated in the sputum, or alternately they are swallowed 

and passed with stool .  In the external environment, the eggs become embryonated 

, and miracidia hatch and seek the first intermediate host, a snail, and penetrate its 

soft tissues .  Miracidia go through several developmental stages inside the snail : 

sporocysts , rediae , with the latter giving rise to many cercariae , which emerge 

from the snail.  The cercariae invade the second intermediate host, a crustacean such 

as a crab or crayfish, where they encyst and become metacercariae.  This is the 

infective stage for the mammalian host .  Human infection with P. westermani 

occurs by eating inadequately cooked or pickled crab or crayfish that harbor 

metacercariae of the parasite .  The metacercariae excyst in the duodenum , 

penetrate through the intestinal wall into the peritoneal cavity, then through the 

abdominal wall and diaphragm into the lungs, where they become encapsulated and 

develop into adults (7.5 to 12 mm by 4 to 6 mm).  The worms can also reach other 

organs and tissues, such as the brain and striated muscles, respectively.  However, 

when this takes place completion of the life cycles is not achieved, because the eggs 

laid cannot exit these sites.  Time from infection to oviposition is 65 to 90 days.  

Infections may persist for 20 years in humans. Animals such as pigs, dogs, and a 

variety of feline species can also harbor P. westermani. 
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Clinical Features: 
The acute phase (invasion and migration) 

1. Diarrhea and abdominal pain. 

2. Fever and cough. 

3. Urticaria 

4. Hepatospleenomegaly 

5. Pulmonary abnormalities, 

6. Eosinophilia.  

During the chronic phase, pulmonary manifestations include 

(1) Cough, expectoration of discolored sputum,(2) hemoptysis,  

(3) Chest radiographic abnormalities.  

 Extrapulmonary locations of the adult worms result in more severe manifestations, 

especially when the brain is involved.  

Laboratory Diagnosis:  
Diagnosis is based on microscopic demonstration of eggs in stool or sputum, but these 

are not present until 2 to 3 months after infection. Alternatively X-rays and biopsy 

may allow diagnostic confirmation and species identification when an adult or 

developing fluke is recovered. 

Treatment: 
Praziquantel* is the drug of choice to treat paragonimiasis . Bithionol is an alternative 

drug for treatment of this disease 

 

 

 
 

Schistosomiasis 

Causal Agents:  

Schistosomiasis is caused by digenetic blood trematodes.  The three main species 

infecting humans are: 

Schistosoma haematobium;       Schistosoma Japonicum;        Schistosoma mansoni  

Two other species, more localized geographically, 

S. mekongi  

S. intercalatum  

In addition, other species of schistosomes, which parasitize birds and mammals, can 

cause cercarial dermatitis in humans. 
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Life Cycle: 

Eggs are eliminated with feces or urine.  Under optimal conditions the eggs hatch and 

release miracidia, which swim and penetrate specific snail intermediate hosts.  The 

stages in the snail include 2 generations of sporocysts and the production of 

cercariae.  Upon release from the snail, the infective cercariae swim, penetrate the skin 

of the human host, and shed their forked tail, becoming schistosomulae.  The 

schistosomulae migrate through several tissues and stages to their residence in the 

veins .  Adult worms in humans reside in the mesenteric venules in various locations, 

which at times seem to be specific for each species.  For instance, S. japonicum is 

more frequently found in the superior mesenteric veins draining the small intestine, 

and S. mansoni occurs more often in the superior mesenteric veins draining the large 

intestine.  However, both species can occupy either location, and they are capable of 

moving between sites, so it is not possible to state unequivocally that one species only 

occurs in one location.  S. haematobium most often occurs in the venous plexus of 

bladder, but it can also be found in the rectal venules.  The females (size 7 to 20 mm; 

males slightly smaller) deposit eggs in the small venules of the  portal and perivesical 

systems.  The eggs are moved progressively toward the lumen of the intestine (S. 

mansoni and S. japonicum)  and of the bladder and ureters (S. haematobium), and are 

eliminated with feces or urine, respectively.  Pathology of S. mansoni and S. 

japonicum schistosomiasis includes: Katayama fever, hepatic perisinusoidal egg 

granulomas, Symmers’ pipe stem periportal fibrosis, portal hypertension, and 

occasional embolic egg granulomas in brain or spinal cord.  Pathology of S. 

haematobium schistosomiasis includes: hematuria, scarring, calcification, squamous 

cell carcinoma, and occasional embolic egg granulomas in brain or spinal cord. 

Human contact with water is thus necessary for infection by schistosomes.  Various 

animals, such as dogs, cats, rodents, pigs, hourse and goats, serve as reservoirs for S. 

japonicum, and dogs for S. mekongi. 

Geographic Distribution:  

1.   S. haematobium in Africa and the Middle East 
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2.  Schistosoma mansoni is found in parts of South America and the Africa, and the 

Middle East   

3.  S. japonicum in the Far East  

4.  Schistosoma mekongi and S. intercalatum are found focally in Southeast Asia and 

central West Africa, respectively. 

Clinical Features: 

Many infections are asymptomatic.  

 Acute schistosomiasis (Katayama's fever) may occur weeks after the initial infection, 

especially by S. mansoni and S. japonicum.  

 Manifestations include:- 

(1) fever, ( 2)cough,(3) abdominal pain(4)diarrhea, (5)hepatosplenomegaly, (6) 

eosinophilia.  

(7) Occasionally central nervous system lesions occur 

 (8) Granulomatous lesions around ectopic eggs in the spinal cord from S. mansoni 

and S. haematobium infections may result in a transverse myelitis  

 Continuing infection may cause granulomatous reactions and fibrosis in the affected 

organs, which may result in manifestations that include: 

 (1) Colonic polyposis with bloody diarrhea (S. mansoni mostly) (2) cystitis and 

ureteritis (S. haematobium) with hematuria, which can progress to bladder cancer 

(3) Pulmonary hypertension (S. mansoni, S. japonicum, more rarely S. haematobium) 

(4) Glomerulonephritis; and central nervous system lesions.  

Laboratory Diagnosis: 

Microscopic identification of eggs in stool or urine is the most practical method for 

diagnosis.   

(1)Stool examination should be performed when infection with S. mansoni or S. 

japonicum , S. haematobium is suspected,  

(2)Urine examination should be performed if S. haematobium is suspected. Eggs can 

be present in the stool in infections with all Schistosoma species.  The examination 

can be performed on a simple smear (1 to 2 mg of fecal material).  Since eggs may be 

passed intermittently or in small amounts, their detection will be enhanced by repeated 



-                                                        

 

 - 9 - 
 

examinations and/or concentration procedures. Eggs can be found in the urine in 

infections with S. haematobium (recommended time for collection: between noon and 

3 PM).  Detection will be enhanced by centrifugation and examination of the 

sediment. (3)Tissue biopsy (rectal biopsy for all species and biopsy of the bladder for 

S. haematobium) may demonstrate eggs when stool or urine examinations are 

negative.  

Treatment: 

Safe and effective drugs are available for the treatment of schistosomiasis.  The drug 

of choice is praziquantel for infections caused by all Schistosoma 

species.  Oxamniquine has been effective in treating infections caused by S. mansoni 

in some areas in which praziquantel is less effective. 

 

Tapeworm 

Tapeworm infestation is the infection of the digestive tract by adult parasitic 

flatworms called cestodes or tapeworms. Live tapeworm larvae are sometimes 

ingested by consuming undercooked food. Once inside the digestive tract, a larva can 

grow into a very large adult tapeworm. Additionally, many tapeworm larvae cause 

symptoms in an intermediate host. For example, cysticercosis is a disease of humans 

involving larval tapeworms in the human body. Clinically important Cestodes 

pathogenic to man are Tenia solium (pork tapeworm), T. saginata (beef tapeworm), 

Diphyllobothrium lattum (fish or broad tapeworm), Hymenolepis nana (dwarf 

tapeworm) and Echinococcus granulosus and E. multilocularis (hydatid). 

 

 

 

 

Phylum:  Platyhelminthes 

Classis  :  Cestoda  

                Cestoda include two order        

http://en.wikipedia.org/wiki/Digestive_tract
http://en.wikipedia.org/wiki/Parasite
http://en.wikipedia.org/wiki/Flatworm
http://en.wikipedia.org/wiki/Tapeworm
http://en.wikipedia.org/wiki/Intermediate_host
http://en.wikipedia.org/wiki/Cysticercosis
http://en.wikipedia.org/wiki/Platyhelminthes
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                1. Order:      Pseudophyllidea  (cotyloda) 

                                    Family: Diphyllobothridae  ,  Spathogera 

                                                Diphyllobothrum latum     

                2. Order:     Cyclophyllidea  ( Eucestod) 

                                    Family: Taeniidae      

              Genus: Taenia   , Echinococcus 

 

Taeniasis 

Taenia solium  ,   T. saginata 

Epidemiology 

These Cestodes have a worldwide distribution but incidence is higher in developing 

countries. Infection rate is as low as 1 per 1000 in most of North America and as high 

as 10% in the third world. Pork tapeworm shows a higher incidence but this is 

dependent on dietary habits. 

Morphology 

T. saginata can be up to 4 to 6 meters long and 12 mm broad; it has a pear-shaped 

head (scolex) with four suckers but no hooks or neck. It has a long flat body with 

several hundred segments (proglottids). Each segment is about 18 x 6 mm with a 

branched uterus (15-30 branches). The egg is 35 x 45 micrometers, roundish and 

yellow-brown. It has peripheral radial striations and contains an embryo with 3 pair 

hooklets . 

 Proglottids 

The body is composed of successive segments (proglottids). The sum of the 

proglottids is called a strobila, which is thin, resembling a strip of tape, and is the 

source of the common name "tapeworm". Like some other flatworms, cestodes use 

flame cells (protonephridia), located in the proglottids, for excretion. Mature 

proglottids are released from the tapeworm's posterior end and leave the host in feces. 

Because each proglottid contains the male and female reproductive structures, they 

http://en.wikipedia.org/wiki/Cyclophyllidea
http://en.wikipedia.org/wiki/Taenia_(tapeworm)
http://en.wikipedia.org/wiki/Echinococcus
http://en.wikipedia.org/w/index.php?title=Strobila&action=edit&redlink=1
http://en.wikipedia.org/wiki/Flame_cell
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can reproduce independently. It has been suggested by some biologists that each 

should be considered a single organism, and that the tapeworm is actually a colony of 

proglottids. The layout of proglottids comes in two forms, craspedote, meaning 

proglottids are overlapped by the previous proglottid, and acraspedote which indicates 

a non-overlapping conjoined proglottid. T. solium is slightly smaller than T. saginata. 

The eggs of T. solium and T.  saginata are indistinguishable  

Life cycle 

Life cycle of Taenia saginata and Taenia solium. Humans are the only definitive hosts 

for Taenia saginata and Taenia solium.  Eggs or gravid proglottids are passed with 

feces; the eggs can survive for days to months in the environment.  Cattle (T. 

saginata) and pigs (T. solium) becomeinfected by ingesting vegetation contaminated 

with eggs or gravid proglottids.  In the animal's intestine, the oncospheres hatch, 

invade the intestinal wall, and migrate to the striated muscles, where they develop into 

cysticerci.  A cysticercus can survive for several years in the animal.  Humans became 

infected by ingesting raw or undercooked infected meat.  In the human intestine, the 

cysticercus develops over 2 months into an adult tapeworm, which can survive for 

years.  The adult tapeworms attach to the small intestine by their scolex and reside in 

the small intestine.  Length of adult worms is usually 5 m or less for T. saginata 

(however, it may reach up to 25 m) and 2 to 7 m for T. solium.  The adults produce 

proglottids which mature, become gravid, detach from the tapeworm, and migrate to 

the anus or are passed in the stool (approximately 6 per day).  T. saginata adults 

usually have 1,000 to 2,000 proglottids, while T. solium adults have an average of 

1,000 proglottids.  The eggs contained in the gravid proglottids are released after the 

proglottids are passed with the feces.  T. saginata may produce up to 100,000 and T. 

solium may produce 50,000 eggs per proglottid respectively. 

Clinical Features: 

Taenia saginata taeniasis  produces only mild abdominal symptoms.  The most 

striking feature consists of the passage (active and passive) of 

proglottids.  Occasionally, appendicitis or cholangitis can result from migrating 

proglottids.  

http://en.wikipedia.org/w/index.php?title=Craspedote&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Acraspedote&action=edit&redlink=1
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  Taenia solium taeniasis  is less frequently symptomatic than Taenia saginata 

taeniasis.  The main symptom is often the passage (passive) of proglottids.  The most 

important feature of  Taenia solium taeniasis is the risk of development of 

cysticercosis.  

 Cysticercosis 

T. solium eggs can also infect humans and cause cysticercosis (larval cysts in lung, 

liver, eye and brain) resulting in blindness and neurological disorders. The incidence 

of cerebral cysticercosis can be as high 1 per 1000 population and may account for up 

to 20% of neurological case in some countries (e.g., Mexico); cysticercosis ocular 

involvement occurs in about 2.5% of patients and muscular involvement is as high as 

10% (India). 

Pathology and Immunology 

1  .Gastrointestinal symptoms are due to the presence of the tape worm.  

2  .Cysticercosis symptoms are a result of inflammatory/immune responses. 

Antibodies are produced in cysticercosis and are useful epidemiological tools. 

Diagnosis 

Diagnosis is based on the recovery of eggs or proglottids in stool or from the perianal 

area. Cysticercosis is confirmed by the presence of antibodies.  

Treatment and control 

Praziquantel is the drug of choice. Expulsion of scolex must be assured to assume a 

satisfactory treatment. A thorough inspection of beef and pork, adequate cooking or 

freezing of meat are effective precautions, since cysticerci do not survive temperatures 

below -10o C and above  

 

The metacestods is the larval stage of Cestode and also infective stages 

Taenia saginata                    :     cysticercus bovis 

T. Solium                             : cysticercus  cellulosa 

Hymenolepis nana               : cysticecoid 
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Diphyllobothrium latum      : plerocercoid 

Echinococcus granulosus and E. multilocularis : hydatid cyst 

  

Diphyllobothrium latum (fish or broad tapeworm) 

Epidemiology 

Fish tapeworm infection is distributed worldwide, in the sub arctic and temperate 

regions; it is associated with eating of raw or improperly cooked fresh water fish. 

Morphology 

This is the longest tapeworm found in man, ranging from 3-10 meters with more than 

3000 proglottids. The scolices resemble two almond-shaped and the proglottids are 

broader than they are long, morphology reflected in the organism's name. Eggs are 30 

x 50 micrometers in size and contain an embryo with 3 pairs of hooklets.  

Life cycle :-  

Immature eggs are passed in feces.  Under appropriate conditions, the eggs mature 

(approximately 18 to 20 days) and yield oncospheres which develop into a coracidia .  

After ingestion by a suitable freshwater crustacean (the copepod first intermediate 

host) the coracidia develop into procercoid larvae.  Following ingestion of the 

copepod by a suitable second intermediate host, typically minnows and other small 

freshwater fish, the procercoid larvae are released from the crustacean and migrate 

into the fish flesh where they develop into a plerocercoid larvae (sparganum) .  The 

plerocercoid larvae are the infective stage for humans.  Because humans do not 

generally eat undercooked minnows and similar small freshwater fish, these do not 

represent an important source of infection.  Nevertheless, these small second 

intermediate hosts can be eaten by larger predator species, e.g., trout, perch, walleyed 

pike.  In this case, the sparganum can migrate to the musculature of the larger predator 

fish and humans can acquire the disease by eating these later intermediate infected 

host fish raw or undercooked.  After ingestion of the infected fish, the plerocercoid 

develop into immature adults and then into mature adult tapeworms which will reside 

in the small intestine.  The adults of D. latum attach to the intestinal mucosa by means 
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of the two bilateral groves (bothria) of their scolex .  The adults can reach more than 

10 m in length, with more than 3,000 proglottids.  Immature eggs are discharged from 

the proglottids (up to 1,000,000 eggs per day per worm)  and are passed in the feces .  

Eggs appear in the feces 5 to 6 weeks after infection.  In addition to humans, many 

other mammals can also serve as definitive hosts for D. latum. 

Symptoms:- 

Clinical symptoms may be mild, depending on the number of worms. They include 

abdominal discomfort, loss of weight, loss of appetite and some malnutrition. 

Pernicious anemia and neurological problems associated with vitamin B12 deficiency 

are seen in heavily infected individuals. 

Diagnosis 

Diagnosis is based on finding many typical eggs and empty proglottids in feces. A 

history of raw fish consumption and residence in an endemic locality is helpful. 

Treatment and control 

Praziquantel is the drug of choice. Freezing for 24 hours, thorough cooking or 

pickling of fish kills the larvae. Fish reservoirs should be kept free of raw sewage. 

 

 

Hymenolepis nana (dwarf tapeworm) 

This is a small tapeworm (20 x 0.7 mm) which infects children. Rodents are the 

reservoir. Infection is by the oro-fecal mode and, hence, cross infection and auto 

infection by eggs in feces in normal. The worm develops from ingested eggs into 

an  adult  in the small intestine and resides there for several weeks.  

Light infections produce vague abdominal disturbances but heavier infections may 

cause enteritis.  

Geographic Distribution:  

Hymenolepis nana is the most common cause of all cestode infections, and is 

encountered worldwide.  In temperate areas its incidence is higher in children and 

institutionalized groups.   
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Life cycle 

Eggs of Hymenolepis nana are immediately infective when passed with the stool and 

cannot survive more than 10 days in the external environment .  When eggs are 

ingested by an arthropod intermediate host  (various species of beetles and fleas may 

serve as intermediate hosts), they develop into cysticercoids, which can infect humans 

or rodents upon ingestion  and develop into adults in the small intestine. When eggs 

are ingested  (in contaminated food or water or from hands contaminated with feces), 

the oncospheres contained in the eggs are released.  The oncospheres (hexacanth 

larvae) penetrate the intestinal villus and develop into cysticercoid larvae .  Upon 

rupture of the villus, the cysticercoids return to the intestinal lumen, evaginate their 

scoleices , attach to the intestinal mucosa and develop into adults that reside in the 

ileal portion of the small intestine producing gravid proglottids .  Eggs are passed in 

the stool when released from proglottids through its genital atrium or when proglottids 

disintegrate in the small intestine .  An alternate mode of infection consists of internal 

autoinfection, where the eggs release their hexacanth embryo, which penetrates the 

villus continuing the infective cycle without passage through the external environment 

.  The life span of adult worms is 4 to 6 weeks, but internal autoinfection allows the 

infection to persist for years. 

Clinical Features: 

Hymenolepis nana is most often asymptomatic.  Heavy infections can cause 

weakness, headaches, anorexia, abdominal pain, and diarrhea. 

Laboratory Diagnosis: 

The diagnosis depends on the demonstration of eggs in stool 

specimens.  Concentration techniques and repeated examinations will increase the 

likelihood of detecting light infections 

 Treatment: 

Praziquantel* is the drug of choice.  

 

  Echinococcosis and hydatidosis 
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 The metacestode of Echinococcus granulosus and E. multilocularis are the causative 

agents of hydatidcysts.  

Echinococcus granulosus: 

Epidemiology:  

The organism is common in Asia, Australia, Eastern Africa, southern Spain, southern 

parts of South America and northern parts of North America. The overall incidence of 

human infection is about 1-2/1000: it is higher in rural areas of affected regions.  

Morphology:  

This is the smallest of all tapeworms (3-9 mm long) with only 3 proglottids.  

Life cycle: 

 The adult worm lives in domestics and wild carnivorous animals. Eggs, passed by 

infected animals, are ingested by the grazing farm animals or man, localize in 

different organs and develop into hydatid cysts containing many larvae (proto-scolices 

or hydatid sand). When carnivorous animals consume infected organs of these 

animals, proto-scolices escape the cyst, enter the small intestine and develop into adult 

worms. Echinococcus eggs in the fecal material of carnivores contaminate the 

vegetation and when swallowed by man, produce embryos that penetrate small 

intestine, enter circulation and form cysts in liver, lung, bones, and sometimes, brain. 

The cyst is round and usually measures 1-7 cm. in diameter, although it may grow to 

be as large as 30 cm. The cyst histologically consists of an inner germinal or nucleated 

layer, supported externally by a tough elastic, acellular laminated layer of variable 

thickness, surrounded by a host-produced fibrous or adventitial layer. The cyst filled 

with clear yellow fluid containing protoscoleces, hydatid sand and daughter cysts, 

some cysts, known as brood cysts, may only have hydatid sand attached to the 

germinal layer. Man is the dead end host.  

Symptoms:  
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The symptoms are comparable to those produced by a slowly growing tumor, depend 

upon the location of the cyst. Abdominal cysts, when large, produce increasing 

discomfort. Liver cysts cause obstructive jaundice. Peribronchial cysts may produce 

pulmonary abscess. Brain cysts produce intracranial pressure and Jacksonian epilepsy. 

Kidney cysts cause renal dysfunction. Contents of cyst produce anaphylactic reaction.  

Diagnosis: 

 Clinical symptoms of a slow-growing tumor accompanied by eosinophilia are 

suggestive. Intradermal (Casoni) test (type-I hypersensitivity) with hydatid fluid is 

useful. Pulmonary cysts and calcified cysts can be visualized by x-ray. ELISA or 

indirect hemagglutination test has detected antibodies against hydatid fluid antigens, 

in a sizable population of infected individuals.  

 

Treatment and control: 

 Treatment involves surgical removal of cyst or inactivation of hydatid sand by 

injecting the cyst with 10% formalin and its removal within few (4-5) minutes. 

Prazequantel has been shown to be effective in many cases. Albendazole, in high 

doses,  

Echinococcus multilocularis 

 The Multiloculate or Alveolar Hydatid Tapeworm  

Which normally follows a fox-rodent cycle in northern Siberia and North America, it 

is occasionally conveyed to human fur trappers via fox pelts, In humans it causes a 

frequently fatal form of alveolar hydatidosis. The appearance and life cycle of this 

cestode closely resemble those of E granulosus, except for the restricted range and 

small number of hosts. The cyst, however, is extremely dangerous as it lacks the 

laminated layer that confines the cyst of E granulosus, and develops an invasive, 

uncontrolled series of connected chambers (hence the designation "multiloculate" and 

the alternative name alveolar hydatid). It therefore resembles a malignant growth, 

capable of budding off to cause metastatic spread. The primary cyst usually forms in 

the liver. The disease is usually diagnosed late, when it is inoperable, and ends fatally.  
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Treatment 

 mebendazole, albendazole, or praziquantel, and surgery should follow.  

 

 

Taenia multiceps   multiceps 

  

Definitive Hosts    :  small intestine of Dogs, foxes, and other canis                   

intermediate: Sheep and other ungulates. 

Life Cycle 

The sheep ingests an egg. The egg hatches in the small intestine and the larval 

tapeworm burrows through the intestinal wall and travel to the brain and spinal cord 

via the blood. The coenurus develops in the brain, reaching the infective stage in about 

6 to 8 months. (In goats the coenurus can develop in a variety of tissues.) When the 

dog eats the infected sheep and ingests the coenurus, the protoscolices attach to the 

small intestinal wall and the worms begin to form proglottids. Gravid proglottids, 

containing the eggs, detach from the end of the worm and pass out in the feces . 

Diagnostic Stage:  Proglottid or eggs   . Eggs are 38 - 32 um . 

Common Diagnostic Test 

Gross examination of the proglottid  

Fecal float may bring up eggs if a gravid proglottid has been broken in the feces . 

The coenurus may be found upon necropsy in the brain of sheep and goats . 

  

Clinical Signs: 

Usually asymptomatic . 

Extremely heavy worm burdens in small dogs may cause blockage of the intestine . 

In infected sheep or goats, the coenurus in the brain may cause ataxia, blindness, a 

stumbling gait, and paralysis . 



-                                                        

 

 - 19 - 
 

Human may be infect by coenurus when accidentally ingest eggs through 

contaminated food (vegetable ) and the signs appear as nervous disturbances and some 

time blindness as a result of presence metacestod in the eye and brian.  

Treatment:     

Epsiprantel,  Praziquantel, Fenbendazole 

 

 

Class : Nematod (Thread worm) 

Enterrobius Vermicularis 

Clinical Manifestations  

Enterobiasis, or pinworm infection, usually causes little disease. The most common 

symptom is pruritus ani, which disturbs sleep in children and may be responsible for 

loss of appetite. abdominal pain, irritability, and pallor may also be signs of 

enterobiasis. The parasite has been suspected as a cause of appendicitis, and gravid 

female worms have been known to migrate up the vagina and fallopian tubes and into 

the peritoneal cavity, where they become encapsulated with granulomatous tissue. 

Recurrent urinary tract infections have been attributed to ectopic pinworm infections. 

Structure  

The whitish spindle shaped worms and a large muscular esophagus with a large 

posterior bulb. Females are approximately 1 cm long and males are half that size. The 

curved posterior end of male worms has a single copulatory spicule. The males are 

rarely seen because they die shortly after copulation and are expelled. The eggs are 

thin-shelled, ovoid, flattened on one side, and measure 50 to 60 µm by 20 to 30 µm.  

Multiplication and Life Cycle  

The parasites maturation occurs in the large intestine. When gravid, female worms 

migrate out of the anus at night when the anal sphincter is relaxed and lay eggs that 

adhere to the perianal skin. The female essentially ruptures, releasing as many as 

10,000 eggs. The eggs become embryonate and develop to infective stage within a 

few hours after being deposited onto the skin. Infection is transmitted hand-to-mouth. 
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The ingested eggs hatch in the small intestine, releasing an infective stage larva. The 

parasite moves to the cecum and matures to adult with in 2 to 4 weeks after infecting 

the host. Infections are self-limited; reinfection can occur. Autoinfection also may be 

occur.  

Pathogenesis  

Intestinal lesions are reported, but the worms usually cause little intestinal pathology. 

The parasite has been found in diseased appendices but is not necessarily the cause of 

the pathology. Pinworms can make their way to extraintestinal locations and cause 

complications. For example, the parasites may carry bacteria into other organs, 

resulting in abscess formation.  

Epidemiology  

It is safe to say that everyone, at one time or another has pinworms. It is a 

cosmopolitan parasite found most often in families and in institutionalized children. 

The parasite is transmitted hand-to-mouth after scratching the perianal region, by 

handling contaminated bedding and night clothing, or by inhaling eggs in airborne 

dust. Eggs will not embryonate at temperatures below 23 C, but embryonated eggs 

remain viable for several weeks under moist and cool conditions.  

Diagnosis  

Children suffering sleepless nights because of perianal itching often have pinworms. 

Eggs are rarely found in the feces, and the diagnosis is made by finding eggs on 

perianal swabs made of Scotch tape. The tape is pressed first onto the perianal region 

and then onto a microscope slide, and is examined microscopically. Perianal 

specimens are best obtained in the morning before bathing or defecation. Three 

specimens should be taken on consecutive days before pinworm infection is ruled out.  

Control  

When an infection is recognized, efforts should be made to improve personal hygiene. 

Fingernails should be cut short, the perianal region washed in the morning, and 

bedding and sleeping garments washed daily. Other members of a patient's family 

should be checked; the entire family may need treatment to eliminate infection. 

Although several anthelmintics are effective in treating enterobiasis, the drugs 
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presently recommended are pyrantel pamoate, and mebendazole. It is advisable to re-

treat the patient one month later. 

Genus            Trichuris 

Species          Trichuris trichura 

Structure  

Trichuris trichura is known as whipworm because the long, narrow anterior end and 

the shorter, more robust posterior end give the worm the look of a whip. The pinkish-

white worms are threaded through the mucosa and attach by their anterior end. 

Females (approximately 45 mm long) are larger than males; they are bluntly rounded 

posteriorly, whereas the males have a coiled posterior. The characteristic eggs are 

brown and barrel-shaped with prominent bipolar blister-like protuberances; they 

measure 22 µm by 52 µm.  

Clinical Manifestations  

The parasite T. trichiura lives primarily in the cecum and appendix but can also be 

found in large numbers in the colon and rectum. Light infections are asymptomatic but 

heavy infections may cause diarrhea, at times containing mucus and blood.  

Life Cycle  

Females produce 2,000 to 10,000 single-celled eggs per day. These pass in the feces 

and embryonate in the soil. Under favorable conditions, they become infective in 

about 3 weeks. After being ingested, embryonated infective eggs hatch in the small 

intestine. The infective larvae penetrate the villi and continue to develop. Young 

worms move to the cecum, penetrate the mucosa, and complete development. Females 

begin to lay eggs about 3 months after infecting the host.  

No reservoir hosts for T trichiura are known to exist. Most infections are acquired by 

eating infective eggs in contaminated soil, foods, or drink. A single infection may last 

for several years.  

Genus            strongyloides 

Species          Strongyloides stercoralis 



-                                                        

 

 - 22 - 
 

Structure  

Strongyloides stercoralis is unique in that adults may be either parasitic or free-living. 

Parasitic adults are exclusively female (approximately 2 mm by 40 to 50 µm); there 

are no parasitic males. Very thin-shelled, embryonated eggs (55 to 60 µm by 28 to 32 

µm) release rhabditiform larvae, which develop into more slender infective-stage 

filariform larvae.  

Clinical Manifestations  

Most infections with S. stercoralis are asymptomatic except for the ground itch that 

may occur when infective larvae from the soil penetrate the skin in large numbers. 

Pneumonitis can result from larval invasion in the lung. Intestinal invasion may lead 

to epigastric pain and mucous diarrhea. Eosinophilia is common. Dissemination of 

strongyloidiasis into extraintestinal organs sometimes occurs in persons receiving 

immunosuppressive drugs. The infection can be perpetuated by an autoinfection cycle, 

which can lead to massive infection, especially in the immunocompromised host. 

Free-living adult males (650 to 950 µm long) and females (0.8 to 1.6 µm long) live in 

the soil and reproduce sexually.  

 

Life Cycle  

Parasitic females are found in the epithelium of the duodenum or upper jejunum and 

reproduce by parthenogenesis. Embryonated eggs are laid in the mucosa. The eggs 

mature rapidly and hatch in the mucosa. First-stage rhabditiform larvae pass in the 

feces and develop in the soil into infective stage filariform larvae. These penetrate the 

skin of humans, enter cutaneous blood vessels, migrate throughout the body, 

especially to the lungs, and finally mature in the small intestines. Females begin to lay 

eggs about 1 month after infecting the host. In the indirect life cycle, larvae passed in 

the feces develop in the soil into free-living adult males and females which mate. The 

eggs that are laid hatch and give rise to a generation of infective larvae, which can 

penetrate the skin and develop as in the direct life cycle.  

In autoinfection, first-stage larvae transform into infective larvae while they are in 

the intestine or on the skin of the perianal region; these larvae penetrate the wall of the 
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intestine or the perianal skin. Some eventually develop into adults in the small 

intestine after a migration. Thus, autoinfection can replace or increase the patient's 

intestinal worm burden and accounts for the persistence of this infection in patients 

who no longer live in endemic areas.  

  

 

 

 

 

Filarial Nematodes 

Introduction 

The filariae are thread-like parasitic nematodes (roundworms) that are transmitted by 

arthropod vectors. The adult worms inhabit specific tissues where they mate and 

produce microfilariae, the characteristic tiny, thread-like larvae. The microfilariae 

infect vector arthropods, in which they mature to infective larvae. Filarial diseases are 

a major health problem in many tropical and subtropical areas. The disease produced 

by a filarial worm depends on the tissue locations preferred by adults and 

microfilariae. The adults of the lymphatic filariae inhabit lymph vessels, where 

blockage and host reaction can result in lymphatic inflammation and dysfunction, and 

eventually in lymphedema and fibrosis. Repeated, prolonged infection with these 

worms can lead to elephantiasis, a buildup of excess tissue in the affected area. Other 

filariae mature in the skin and subcutaneous tissues, where they induce nodule 

formation and dermatitis; migrating filariae of these species can cause ocular damage. 

Lymphatic filariae 

Wuchereria bancrofti 

Clinical manifestations  

In lymphatic filariasis, disease is caused by the presence of worms in the regional 

lymphatic vessels and, particularly, by the host response to the worms and worm 

products. The microfilariae are released into the blood. Infections involving small 
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numbers of worms are often asymptomatic. Early symptoms of lymphatic filariasis 

consist of intermittent fever and enlarged, tender lymph nodes. The inguinal lymph 

nodes are very often involved. The lymphatic vessels that drain into the lymph nodes 

and that harbor the developing and adult worms also become inflamed and painful. In 

more chronic infections, there may be pain also in the epididymis and testes. Swollen 

lymphatics may burst and drain into the genitourinary system; the resulting chyluria is 

sometimes the symptom that brings the patient to a doctor.  

In a small number of chronic cases, permanent lymphatic dysfunction caused by 

repeated exposure to infection over a number of years results in the massive 

lymphedema and accumulation of excess tissue known as elephantiasis.  

Structure and classification  

Adult Wuchereria and Brugia are elongated and slender (30 to 100 mm by 100 to 300 

µm); males are about half the size of females. Microfilariae are the diameter of a red 

blood cell and 250 to 300 µm long. They are enclosed in a characteristic sheath. 

 

 

Multiplication and life cycle  

The filariae require an intermediate arthropod host to complete their life cycle. 

However, no multiplication takes place in the intermediate host. Adult male and 

female worms live in regional lymphatic vessels, where the female produces a large 

number of microfilariae, which circulate in the blood and may be ingested by a 

feeding vector mosquito. The female worms show a circadian periodicity in 

microfilaria production. The time of peak production varies among the species and 

geographic strains of worms and usually corresponds to the peak feeding period of the 

vector mosquitoes. Microfilariae ingested by a vector mosquito migrate out of the 

midgut to the thoracic muscles, where they develop, molt several times, and finally 

migrate to the mouthparts of the mosquito as infective larvae. As the infective 

mosquito feeds on another host, the larvae leave the proboscis and enter the puncture 

wound made by the mosquito. Larvae quickly migrate to the lymphatics, where they 

mature, mate, and produce microfilariae in the new host. The time from infection until 
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microfilariae can be detected in the blood varies from 3 to many months. There is no 

reliable information on the average life span of adult worms; however, humans who 

leave endemic areas have been observed to have circulating microfilariae for several 

years. 

Pathogenesis  

Infective larvae from a feeding vector mosquito migrate to the regional lymphatic 

vessels and by inducing a host inflammatory reaction cause the eventual blockage and 

edema characteristic of W bancrofti. The pathology varies greatly from one individual 

to another, and the exact mechanisms are not completely understood. The host 

reaction to the parasite is considerable and worsens when the worms molt, when the 

females first begin to produce microfilariae, and when the worms die and degenerate. 

Lymphatic vessels are often partially or completely blocked by lymph thrombi, by 

masses of dead worms, or by endothelial proliferation, fibrin deposition, and 

granulomatous reactions. Lymph stasis favors secondary bacterial and mycotic 

infection. The initial inflammation of regional lymph nodes and major lymphatic 

vessels may be followed by a prolonged asymptomatic period and then by recurring 

attacks of lymphangitis and "filarial fever" over a period of years. The exact cause of 

elephantiasis is not understood; however, repeated exposure appears to lead to 

production of abnormally large amounts of collagenous material and to fibrosis of the 

tissue around the affected lymphatics.  

Diagnosis  

Enlarged and tender lymph nodes, especially in the inguinal region, or inflammation 

of lymphatic vessels in the extremities should alert physicians in an endemic area to 

filariasis. Definitive diagnosis may be accomplished by identifying microfilariae in 

thick blood smears Unfortunately, microfilariae may not be present in the blood 

during the early and late stages of the disease. When microfilariae are not detectable, a 

history of recurrent episodes of lymphangitis and lymphadenitis may form the basis 

for a presumptive diagnosis. Serologic tests are useful in epidemiologic studies,  

Control  
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Attempts to reduce the prevalence of lymphatic filariae include vector control and 

mass treatment campaigns using diethylcarbamazine citrate. Some mass treatment 

programs have used table salt medicated with diethylcarbamazine. This drug 

significantly reduces the level of microfilariae in the blood. 

Enteric Nematodes of Lower Animals Transmitted to Humans: 

Zoonoses 

Introduction 

This chapter reviews the more common zoonoses caused by enteric nematodes of 

lower animals. Humans are not natural hosts for these parasites. Human infections are 

accidental, and the human disease may or may not resemble that of the animal host. 

To understand the epidemiology and pathogenesis of these zoonoses, one must 

understand the life cycle of the involved nematode in its natural animal host and in 

humans. Some of these nematodes are not able to complete their life cycle in a human 

as they do in the animal host; the disease process will differ accordingly. For example, 

in visceral larva migrans, which is caused by the ascarids of dogs and cats, the worms 

cannot mature in the human host, so development is arrested in the larval stage. 

Larvae persisting in tissues produce the clinical symptoms. Other enteric nematodes 

such as Trichinella spiralis can complete their life cycle in humans, and produce 

disease similar to that in other mammalian hosts.  

Visceral and Ocular Larva Migrans  

Clinical manifestations  

Two distinct patterns of larva migrans infection are recognized: visceral larva migrans 

and ocular larva migrans. These clinical syndromes result from the systemic migration 

of the larval forms of animal helminthic parasites. Toxocara species, the common 

roundworms of dogs and cats, are the usual cause. The disease affects mainly children.  

The classic visceral larva migrans syndrome usually occurs in preschool children with 

a history of pica (dirt-eating). Patients who have severe infections often present with 

eosinophilia, fever, and marked hepatomegaly which may persist for months; there 
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may be associated respiratory symptoms with wheezing and coughing. Death has been 

associated with myocarditis, encephalitis, and respiratory syndromes.  

The ocular form of the disease usually occurs in children who are between school age 

and young adulthood. Ocular invasion by the larva may produce retinal granulomas or 

endophthalmalitis, leukokoria (white pupillary reflex), decreased visual acuity, 

strabismus and eye pain. Patients with ocular disease rarely have a history of pica. It 

has been suggested that ocular larva migrans is associated with fewer larvae than 

visceral larva migrans. This view is generally supported by the finding of higher 

serum antibody titers in patients with visceral than with ocular disease. Rarely, the 

two forms of the disease coexist, presumably related to massive infection  

Structure  

Toxocara canis is the most common cause of visceral and ocular larva migrans. 

Mature Toxocara canis worms live in the small intestine of the dog, their natural host. 

They have an average life span of about 4 months. The female is 5 to 18 cm. long and 

the male, 4 to 10 cm. A single female may produce 200,000 eggs per day. A heavily 

infected dog can pass millions of eggs per day in feces. The egg is about 85 µm x 75 

µm with a light brown, thick shell. Under appropriate soil conditions, the egg 

embryonates and develops to the infective stage. The infective larva is approximately 

400 µm x 20 µm and resembles the adult.  

Multiplication and life cycle  

When infective eggs of Toxocara canis are ingested by a dog, the larvae hatch in the 

small intestine, invade the intestinal mucosa, and undergo an extraintestinal migratory 

phase. In older dogs, many larvae remain trapped in body tissues. In puppies, most of 

the larvae migrate through the bronchioles to the trachea and pharynx, where they are 

swallowed and complete maturation to the adult form in the intestine. Eggs are shed in 

the feces and develop into an infective stage in the soil.  

Most puppies are infected prenatally with Toxocara canis. Presumably, hormonal 

changes during gestation facilitate transplacental migration of larvae from maternal 

tissues. Puppies may also be infected by the transmammary route or by ingestion of 

embryonated eggs.  
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Pathogenesis  

Humans contract Toxocara infections by ingesting embryonated eggs. The larvae 

hatch in the small intestine, invade the mucosa, and enter the portal system. Some are 

trapped in the liver, but others proceed to the lungs and into the systemic circulatory 

system where they may disseminate to virtually any organ. The parasite cannot 

complete its life cycle in humans as it does in the animal host. Developmental arrest 

occurs in the larval stage. The larvae persist in tissue, where they evoke a 

granulomatous reaction and eventually die. The clinical manifestations depend on the 

amount of tissue damage caused by the invading larvae and on the associated 

immune-mediated inflammatory response.  

Diagnosis  

The diagnosis of visceral larva migrans is usually suggested by the clinical findings of 

visceral involvement in association with hypergammaglobulinemia, leukocytosis, and 

eosinophilia. Liver biopsy may be diagnostic, although the larvae are difficult to find 

even in the presence of eosinophilic granulomas. Elevated titers of antibodies against 

the A and B isohemagglutinins Toxocara antigens support the diagnosis. The enzyme-

linked immunoabsorbent assay (ELISA) using larva-specific antigen has proven a 

reliable serologic test. It is especially useful in evaluating ocular infections, which 

characteristically do not exhibit the peripheral eosinophilia and other evident host 

responses of visceral disease.  

Treatment 

There is no treatment of proven efficacy for disease caused by Toxocara species in 

humans. The anthelminthic drugs diethylcarbamazine and albendazole have been 

reported to be beneficial in some cases. Corticosteroids have been used to decrease the 

inflammatory response in ocular infections and in severe respiratory or cardiac 

disease.  
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Enteric Nematodes of Lower Animals Transmitted to Humans: 

Zoonoses 

Introduction 

This chapter reviews the more common zoonoses caused by enteric nematodes of 

lower animals. Humans are not natural hosts for these parasites. Human infections are 

accidental, and the human disease may or may not resemble that of the animal host. 

To understand the epidemiology and pathogenesis of these zoonoses, one must 

understand the life cycle of the involved nematode in its natural animal host and in 

humans. Some of these nematodes are not able to complete their life cycle in a human 

as they do in the animal host; the disease process will differ accordingly. For example, 

in visceral larva migrans, which is caused by the ascarids of dogs and cats, the worms 

cannot mature in the human host, so development is arrested in the larval stage. 

Larvae persisting in tissues produce the clinical symptoms. Other enteric nematodes 

such as Trichinella spiralis can complete their life cycle in humans, and produce 

disease similar to that in other mammalian hosts.  

Visceral and Ocular Larva Migrans  

Clinical Manifestations  

Two distinct patterns of larva migrans infection are recognized: visceral larva migrans 

and ocular larva migrans. These clinical syndromes result from the systemic migration 

of the larval forms of animal helminthic parasites. Toxocara species, the common 

roundworms of dogs and cats, are the usual cause. The disease affects mainly children.  

The classic visceral larva migrans syndrome usually occurs in preschool children with 

a history of pica (dirt-eating). Patients who have severe infections often present with 

eosinophilia, fever, and marked hepatomegaly which may persist for months; there 

may be associated respiratory symptoms with wheezing and coughing. Death has been 

associated with myocarditis, encephalitis, and respiratory syndromes.  

The ocular form of the disease usually occurs in children who are between school age 

and young adulthood. Ocular invasion by the larva may produce retinal granulomas or 

endophthalmalitis, leukokoria (white pupillary reflex), decreased visual acuity, 
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strabismus and eye pain. Patients with ocular disease rarely have a history of pica. It 

has been suggested that ocular larva migrans is associated with fewer larvae than 

visceral larva migrans. This view is generally supported by the finding of higher 

serum antibody titers in patients with visceral than with ocular disease. Rarely, the 

two forms of the disease coexist, presumably related to massive infection  

Structure  

Toxocara canis is the most common cause of visceral and ocular larva migrans. 

Mature Toxocara canis worms live in the small intestine of the dog, their natural host. 

They have an average life span of about 4 months. The female is 5 to 18 cm. long and 

the male, 4 to 10 cm. A single female may produce 200,000 eggs per day. A heavily 

infected dog can pass millions of eggs per day in feces. The egg is about 85 µm x 75 

µm with a light brown, thick shell. Under appropriate soil conditions, the egg 

embryonates and develops to the infective stage. The infective larva is approximately 

400 µm x 20 µm and resembles the adult.  

Multiplication and Life Cycle  

When infective eggs of Toxocara canis are ingested by a dog, the larvae hatch in the 

small intestine, invade the intestinal mucosa, and undergo an extraintestinal migratory 

phase. In older dogs, many larvae remain trapped in body tissues. In puppies, most of 

the larvae migrate through the bronchioles to the trachea and pharynx, where they are 

swallowed and complete maturation to the adult form in the intestine. Eggs are shed in 

the feces and develop into an infective stage in the soil.  

Most puppies are infected prenatally with Toxocara canis. Presumably, hormonal 

changes during gestation facilitate transplacental migration of larvae from maternal 

tissues. Puppies may also be infected by the transmammary route or by ingestion of 

embryonated eggs.  

Pathogenesis  

Humans contract Toxocara infections by ingesting embryonated eggs. The larvae 

hatch in the small intestine, invade the mucosa, and enter the portal system. Some are 

trapped in the liver, but others proceed to the lungs and into the systemic circulatory 

system where they may disseminate to virtually any organ. The parasite cannot 



-                                                        

 

 - 31 - 
 

complete its life cycle in humans as it does in the animal host. Developmental arrest 

occurs in the larval stage. The larvae persist in tissue, where they evoke a 

granulomatous reaction and eventually die. The clinical manifestations depend on the 

amount of tissue damage caused by the invading larvae and on the associated 

immune-mediated inflammatory response.  

Host Defenses  

Visceral larva migrans is associated with marked hematologic and immunologic host 

response, in contrast to the ocular disease, in which, presumably, the small number of 

parasites cause less host reaction. Serum Toxocara antibody titers usually are elevated 

to diagnostic levels in both syndromes.  

Epidemiology  

Most young puppies and approximately 20 percent of adult dogs are actively infected 

with Toxocara canis. Puppies between 3 weeks and 3 months of age excrete large 

numbers of eggs and constitute the greatest hazard to the environment. Backyards, 

children's sandboxes, public parks, and beaches accessible to dogs are often 

contaminated with Toxocara ova, which may remain infective for years. These areas 

are potential exposure sites for young children or others who accidentally ingest the 

infective eggs.  

Diagnosis  

The diagnosis of visceral larva migrans is usually suggested by the clinical findings of 

visceral involvement in association with hypergammaglobulinemia, leukocytosis, and 

eosinophilia. Liver biopsy may be diagnostic, although the larvae are difficult to find 

even in the presence of eosinophilic granulomas. Elevated titers of antibodies against 

the A and B isohemagglutinins Toxocara antigens support the diagnosis. The enzyme-

linked immunoabsorbent assay (ELISA) using larva-specific antigen has proven a 

reliable serologic test. It is especially useful in evaluating ocular infections, which 

characteristically do not exhibit the peripheral eosinophilia and other evident host 

responses of visceral disease.  

Treatment 
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There is no treatment of proven efficacy for disease caused by Toxocara species in 

humans. The anthelminthic drugs diethylcarbamazine and albendazole have been 

reported to be beneficial in some cases. Corticosteroids have been used to decrease the 

inflammatory response in ocular infections and in severe respiratory or cardiac 

disease.  

Cutaneous Larva Migrans 

Cutaneous larva migrans (creeping eruption) is a dermatitis caused by the larvae of 

Ancylostoma braziliense, the dog and cat hookworm, which penetrate human skin and 

migrate in the subepidermal tissue. Ancylostoma caninum and other species of 

hookworms also can cause this infection. A similar cutaneous eruption may occur in 

patients with intestinal Strongyloides stercoralis when the perianal skin is auto 

inoculated by infective larvae passed in the stool. This syndrome is called larva 

currens ("racing larva") because of the rapid migration of this larva in the skin.  

Clinical Manifestations 

As the larvae invade the skin, a tingling sensation may be left at the site of invasion. 

An erythematous, pruritic papule usually develops within a few hours. This lesion 

intensifies over the next few days and develops into a slightly raised, erythematous, 

serpiginous track that usually progresses at the rate of 1 to 2 cm/day. The track may be 

especially pruritic at its advancing edge, over the offending larva. Skin lesions may be 

single or numerous depending on exposure. The most frequent areas of skin 

involvement are the feet, hands, buttocks, and genital areas. The disease is self-limited 

with death of the invading larvae in a month or two. Secondary bacterial infections 

may result from frequent scratching of the lesions. 

Structure  

Ancylostoma braziliense is the smallest of the common canine and feline hookworms. 

It has the typical hookworm shape with the anterior end bend dorsally. The adult 

female is 6 to 10.5 mm long and the smaller male is 5 to 7.5 mm long. The infectious 

third-stage filariform larvae are approximately 600 μm x 20 μm.  

Multiplication and Life Cycle  
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The basic life cycle of Ancylostoma braziliense in an animal host is similar to that of A 

duodenale in humans. In humans, the larvae cannot complete their life cycle, and 

generally remain trapped in the cutaneous tissues.  

 

Pathogenesis  

The larvae migrate in the epidermis just above the basal layer, and rarely penetrate 

into the dermis. Proteolytic enzymes in larval secretions may cause an inflammatory 

reaction associated with intense pruritus as the lesion progresses. Although the larvae 

cannot reach the intestine to complete their life cycle in the unnatural human host, 

they do occasionally migrate to the lungs where they produce pulmonary infiltrates. 

Both larvae and eosinophils have been demonstrated in the sputum of patients with 

pulmonary involvement.  

Host Defenses  

Hypersensitivity to the parasite can occur. Peripheral eosinophilia is common. 

However, protective immunity does not develop, and repeated infections may occur 

with subsequent exposure.  

Epidemiology  

Cutaneous larva migrans is primarily a disease of the southern United States, Central 

and South America, and other subtropical climates. The major agent, Ancylostoma 

braziliense, is a common enteric parasite of dogs and cats. Humans acquire the 

infection when infected pets deposit feces containing eggs on the soil. Within a few 

days under favorable conditions of moisture and temperature, these eggs hatch and 

develop into rapidly growing rhabditiform larvae, which feed on organic matter in the 

soil, molt, and develop into nonfeeding infective filariform larvae. These larvae 

remain in the upper half inch of soil, from which they penetrate the skin of humans 

and other hosts.  

This disease is an occupational hazard for construction workers, plumbers and 

electricians who are exposed to contaminated soil under buildings and crawl spaces. 

Sunbathers on the beach and children who go barefoot or who play in backyards or 

sandboxes accessible to infected dogs and cats are other prime candidates. However, 
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anyone who has skin contact with damp soil contaminated with the excreta of infected 

animals is subject to infection.  

Diagnosis  

The classic serpiginous eruption is usually diagnostic. A biopsy specimen taken at the 

leading edge of the track may contain the larva.  

Control  

Control of human infections depends on responsible pet ownership. Dogs and cats 

should be examined periodically for intestinal parasites and wormed as necessary; pet 

feces should be disposed of in a sanitary way. Topical treatment of cutaneous larva 

migrans with a 10 percent thiabendazole suspension is usually effective and avoids the 

side effects of oral therapy. For multiple or persistent infections, a combination of oral 

and topical thiabendazole may be given.  

 

 

 

                                       

                                                                                                       

 

  


