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--       Parasitology -- 

Parasitology  : is the study of parasites, their hosts, and the relationship between them. 

Parasites  : is an organism living in or on another organism (host) from which takes 

its nourishment and other needs . 

 

Features of Parasites 

 

1. Smaller than their host, 

2. Outnumber the host, 

3. Short life span than their host, and 

4. Have greater reproductive potential than their host. 

Classification of Parasites 

Nomenclature 

All animals and plants must have names by which they can be distinguished. 

Although common names are frequently used for this purpose, these are not 

universally understood, partly because of language barriers and partly because of a 

common name not necessarily applied to the same organism in different countries. To 

overcome this difficulty, a binomial scientific name is used, consisting of a generic 

and a specific designation based on the International Code of Zoological 

Nomenclature. The first name in the binomial is that of the genus to which the 

organism belongs, and the second is that of the species. This combination of in 

designating an animal or plant species is termed Binomial Nomenclature . 

Taxonomic classification of medically important parasites of man belong to the 

kingdom of Animalia and most parasites are members of three Phyla : 

- Phylum Protozoa 

- Phylum Platyhelminths  

- Phylum Nemathelminths. 
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Different kinds of parasites   :  

 Ectoparasite –a parasitic organism that lives on the outer surface of its host , 

e.g . lice, ticks, mites etc . 

 Endoparasites– parasites that live inside the body of their host, e.g. 

Entamoeba  histolytica . 

 Obligate Parasite - This parasite is completely dependent on the host during 

a  segment or all of its life cycle , e.g. Plasmodium spp . 

 Facultative parasite – an organism that exhibits both parasitic and non-

parasitic modes of living and hence does not absolutely depend on the 

parasitic way of  life, but is capable of adapting to it if placed on a host. e.g. 

Naegleria fowleri . 

 Accidental parasite – when a parasite attacks an unnatural host and 

survives. e.g .Hymenolepis diminuta . 
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Host :  is an organism which harbor  the parasite   

Different kinds of hosts :   

 Definitive host – a host that harbors a parasite in the adult stage . 

 Intermediate host - a host that harbors the larval stages of the parasite . 

 Reservoir host – a host that makes the parasite available for the transmission 

to  another host and is usually not affected by the infection . 

 Accidental host – a host that is under normal circumstances not infected 

with the   parasite.  

 

Relationships between the host & parasites :  

o Mutualism - an association in which both organisms are metabolically 

dependent upon  each other and one cannot live without the help of the other ; 

however, none of the  organisms suffers any harm from the association . One 

classic example is the relationship between certain species of flagellated 

protozoa living in the gut of termites .  

o Commensalism  - an association in which the parasite takes the benefit 

without  causing injury to the host . e.g. Most of the normal floras of the 

humans’ body . 

o Parasitism - an association where one of the organisms is harmed and the 

other lives at the expense of the other. e.g. Worms like  Ascaris lumbricoides 

in the  gastrointestinal tract of man . 

o  Phoresis (Phoresy) - relationship in which one organism (the smaller) is 

mechanically carried on or in another species (host) . 
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Effect of parasites on the host : 

- Direct effects of the parasite on the host :  

 Mechanical injury - may be inflicted by a parasite by means of pressure as it 

grows  larger, e.g. Hydatid cyst causes blockage of ducts such as blood vessels 

producing infraction.  

 Harmful effect of toxic substances - in Plasmodium falciparum production of 

toxic substances may cause rigors and other symptoms.  

  loss of nutrients , fluids and metabolites - parasite may produce disease by 

competing with the host for nutrients.  

 

- Indirect effects of the parasite on the host:  

 Immunological reaction : Tissue damage may be caused by immunological  

response of the host , e.g. nephritic syndrome following Plasmodium infections .   

 

Escape mechanisms of Parasites from the Immune system : 

 

That parasitism is wide spread in almost all species of animals would imply that 

parasites have developed the capacity to escape or render ineffective the host internal 

defense mechanisms . Parasites can evade the host immune responses by variety 

mechanisms : 

1. Site 

Intracellular parasites as T. cruzi, Leishmania and the intracellular stage of Plasmodia 

are to some extent protected from the action of antibodies as are those forming cysts 

as T. gondii and Echinococcus . 

Parasite living in macrophages as Leishmania is able to avoid or inactivate the 

lysosomal enzymes, which are the cells weapons of offences against microbial 

organisms. 
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2. Avoidance of recognition : 

This can be accomplished by: 

-  Production of successive waves of different surface antigens ( variation of 

antigens) as in African trypanosomes . 

- Molecular mimicry : Certain parasites are recognized as self and consequently 

do not stimulate immunologic reactions in their host . Thus Schistosome 

worms are capable of masking their foreigners by acquiring a surface layer of 

host antigens which possibly protect them from antibody damage.  

 

3. Suppression of immune response: 

Several parasitic species e.g, Plasmodium, Toxoplasm and Trypanosoma are able to 

suppress the ability of the host to respond immunologically. This sometimes results in 

an increase in the severity of any viral or bacterial infection also present. Immuno-

supression is due to production by the parasite of large quantities of soluble antigens 

which: 

-  Combine with the antibody and preventing it from attaching to the parasite 

-  Induce B or T-cell either by blocking antibody forming cells or by depleting 

the mature antigen specific lymphocites  . 
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  Protozoa  --                                --                

Protozoa parasites consist of a single "cell-like unit" which is morphologically and  

functionally complete and can perform all functions of life . They are made up of a  

mass of protoplasm differentiated into cytoplasm and nucleoplasm . The Cytoplasm  

functions in protection , locomotion and ingestion of food , excretion and respiration . 

In the cytoplasm there are different vacuoles responsible  for storage of food , 

digestion and excretion of waste products . The nucleus also  functions in 

reproduction and maintaining life .  

The protozoal parasite possesses the property of being transformed from an active   

)trophozoite) to an inactive stage , losing its power of motility and enclosing itself 

within  a tough wall formed a cyst . At this stage the  parasite loses its power to grow 

and multiply . The cyst is the resistant stage of the  parasite and is also infective to the 

human host .  

Classification of the pathogenic protozoa : 
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Reproduction– the methods of reproduction or multiplication among the parasitic    

protozoa are of the following types : 

1. Asexual reproduction : 

- Simple binary fission – in this process , after division of all the structures, the  

individual parasite divides either longitudinally or transversely into two more  

or less equal parts . 

- Multiple fission or schizogony – in this process more than two individuals  are 

produced, e.g. asexual reproduction in Plasmodia . 

 

2. Sexual reproduction : 

- Conjugation – in this process, a temporary union of two individuals occurs  

during which time interchange of nuclear material takes place. Later on, the  

two individuals separate . 

- Syngamy – in this process, sexually differentiated cells, called gametes , unite 

permanently and a complete fusion of the nuclear material takes  place . The 

resulting product is then known as a zygote . 

Medical importance of Protozoa :  

Protozoa are ubiquitous in moist areas, including the human alimentary canal . 

protozoa may be divided into free-living forms and symbiotic forms. Some of the 

symbiotic ones are parasitic and may cause disease  .   

Although most Amoebas are free-living , several are found as commensal inhabitants 

of the intestinal tract in humans . One of these organisms Entamoeba histolytica may 

invade tissue and produce disease.  

The majority of Ciliates are free living and seldom parasitize humans ex. Balantidium 

coli .  

Flagellates of the genus Trypanosomes and Leishmania are capable of invading the 

blood & tissue of humans, where they produce severe chronic illness . Others such as 

Trichomonas vaginalis and Giardia lamblia  inhabit the urogenital and 

gastrointestinal tracts and initiate disease characterized by mild to moderate morbidity 

but no mortality . 
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 Sporozoan organisms , in contrast produce two of the most potentially lethal diseases 

of humankind : malaria and toxoplasmosis .  

 

Amoeba :  

Amoeba is primitive unicellular microorganisms with a relatively simple life cycle 

which  can be divided into two stages : 

 Trophozoite – actively motile feeding stage . 

 Cyst – quiescent, resistant & infective stage. 

 

 Entamoeba histolytica 

Viable trophozoites vary in size from about 10-60μm in diameter . Motility is rapid 

progressive, and unidirectional, through pseudopods . Cysts range in size from 10-

20μm .  

Life cycle :  

Intestinal infections occur through the ingestion of a mature (with 4 nucleus) infective 

cyst , contaminated food or drink and also by hand to mouth contact . It is then passed 

unaltered through the stomach, as the cyst wall is resistant to gastric juice . 
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Symptoms :  

The outcome of infection may result in a carrier state , intestinal amebiasis  or 

exteraintestinal amebiasis .  

*intestinal amebiasis : dysentery , abdominal pain , cramping , weight loss , anorexia , 

and flatulence . 

*extraintestinal amebiasis : symptoms according site of infection  

amebic pneumonitis  , pericardium amebiasis , spleen amebiasis  , skin amebiasis and 

brain amebiasis . 

 Entamoeba coli  

the life cycle stages include ; trophozoite & cyst . Typically the movements of trophozoites 

are sluggish , with broad short pseudopodia and little locomotion , but at a focus the living 

specimen cannot be distinguished from the active trophotozoite of E.histolytica .  Ε.coli as a 

lumen parasite is non-pathogenic and produces no symptoms . The mature cyst (with more 

than four nuclei) is the distinctive stage to differentiate E.coli from the pathogenic 

E.histolytica .  
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Entamoeba gingivalis 

- In mouth . 

- Life cycle consist of trophozoite only  ( No cyst ) . 

- Transmission by kissing . 

Cytoplasm including food vacuoles containing digested white blood cells (leukocytes) and 

epithelial cells of the host , bacteria and ingested red blood cells (It is important to note 

that E. gingivalis is the only ameba that ingests white blood cells. This distinguishing 

characteristic is helpful when it is necessary to differentiate E. gingivalis from E. 

histolytica. 

 

  

 

Flagellates  :    

       Are unicellular microorganisms . Their locomotion is by lashing a tail-like 

appendage called a flagellum or flagella and reproduction is by simple binary fission .  

There are three groups of flagellates :  

 Intestinal flagellates   

 Hemoflagellates  

 Genital flagellates   
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 Intestinal flagellates :  

Have trophozoites and cyst in their life cycle . 

 

Giardia lamblia 

the life cycle consists of two stages  , the trophozoite . The trophozoite is 9-12 μm 

long and 5-15μm wide anteriorly. It is bilaterally symmetrical , pear-shaped with two 

nuclei (large central ) , four pairs of flagella , sucking disc with which it attaches to 

the intestinal wall . The oval cyst is 8-12μm long and7-10μm wide , thick-walled with 

four nucleus . 

Transmission is by ingestion of the infective cyst . 

Life cycle :  

The trophozoite can attach to the intestinal villi by the ventral sucking discs without 

penetration the wall of intestine , but they only feed on the mucous secretions . 
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Symptoms : 

- Giardiasis ranges from mild diarrhea to severe malabsorption syndrome –  

-  Foul smelling , watery diarrhea , abdominal cramps , flatulence , nausea , vomiting . 

-  Weight  loss and failure to absorb fat , lactose, vitamin A and vitamin B12 . 

 

Chilomastix mesnili 

- Non-pathogenic .  

- Trophozoites , Pear - shaped ( piriform ) , with only one nucleus in the anterior, wider , 

rounded end , with four flagella . 

- Cyst , lemon-shaped, with an anterior knob, but often rounded if viewed transversally. 
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 Hemoflagellates   

These species may have Amastigote , Promastigote , Epimastigote and Trypomastigote stages 

in their life cycle 

Leishmania Sp.  

 The species of leishmania exist in two forms : 

o Amastigote (aflagellar) multiplies by simple binary fission until the host cells 

are destroyed , in WBC of human .  

o Promastigote (flagellated) multiplies by simple longitudinal fission , In the 

digestive tract of appropriate insects . 

 They are transmitted by certain species of sand flies (Phlebotomus ) . 

*Leishmania tropica : 

        It  cause skin ulcers in exposed parts of body such as face, neck, arms, limbs & 

legs. 

Symptoms :  

Cutaneous Leishmaniasis ( Baghdad boil or Delhi boil ) The first sign a red papule, 

appears at the site of the fly’s bite. This lesion becomes irritated , with intense itching, 

and begins to enlarge & ulcerate. Gradually the ulcer becomes hard and exudes a thin 

, serous material . At this stage, secondary bacterial infection may complicate the 

disease.  
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Leishmania donovani* 

Important features- the natural habitat of L.donovani in man is the reticuloendothelial 

system of the viscera . 

Symptoms  :  

Visceral leishmaniasis  ( Kala-azar, Dum-dum fever in India & Black fever  ) , the 

organs of the reticuloendothial system ( liver, spleen and bone marrow) are the most 

severely affected organs .  

- Reduced bone marrow activation .  

- Cellular distraction in the spleen , results  in anaemia , leukopenia ( a low 

white blood cell count) & thrombocytopenia ( a low platelets count)  

- The spleen and liver become markedly enlarged , hypersplenism and 

lymphadenopathy .  

*Leishmania braziliensis : 

Same to Leishmania tropica but some of the strains tend to invade the mucous 

membranes of the mouth , nose , pharynx and larynx . 

Symptoms :  

Uta , Espundia  and mucocutaneous leishmaniasis . 
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Trypanosoma sp. 

 * Trypanosoma bruci  

(Trypanosoma gambiense & Trypanosoma rhodesiene) are causative agents of the 

African typanosomiasis , transmitted by insect bites . The vector for both is the 

Glossina (Tsetse fly) . 

Symptoms :  

African trypanosomiasis , Sleeping sickness : One of the earliest signs of disease is an 

occasional ulcer at the site of the fly bite , lymph nodes are invaded  ,  fever , myalgia,  

arthralgia , and lymph node enlargement results .  Chronic disease progresses to CNS 

involvement with lethargy , meningoencephalitis , confusion , excessive sleeping and 

incontinence  , Death is the result of CNS damage . 
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* Trypanosoma cruzi 

Trypanosoma cruzi trypanosome that includes an additional form of amastigote in its life 

aacycle . The vector for transmission are Triatoma (winged bug) , transmitted by feces of 

these insects . 

Symptoms :  

American Trypanosomiasis , Chagas’ disease may be asymptomatic  , acute or chronic 

disease . One of the  earliest signs is development at the site of the bug bite , rash and edema 

around the eyes and face , Acute infection fever, chills malaise, myalgia  and fatigue . The 

chronic Chagas’ disease  hepatosplenomegaly , myocarditis , Involvement of the CNS 

produce granulomas in the brain with cyst formation and a meningoencephalitis . sudden 

death results from complete heart block and brain damage .  
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 Urogenital flagellates  

Trichomonas vaginalis 

       Important features - it is a pear-shaped (trophozoite) with a central nucleus and four 

anterior flagella  and undulating membrane extends about two-thirds of its length. It exists 

only as a trophozoite form and measured 7-23μm long & 5-15μm wide. 

 Transmission is by *sexual contact , *infections can be transmitted by fomites (toilet articles 

, clothing) . *Rarely Infants may be infected by passage through the mother’s infected birth 

canal . 

 

 

Symptoms : 

- Trichomoniasis  

-  In female : watery vaginal discharge , Vaginitis , inflammation along with 

erosion of epithelial lining , painful urination and vulvitis . 

-  In male : may be latent with no symptoms or may be present as recurring 

urethritis  ,  pain during urination and ejaculation  .  
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 Ciliates  

      The ciliates are a group of protozoans characterized by the presence of hair-like 

organelles called cilia, which are identical in structure to eukaryotic flagella, but are 

in general shorter and present in much larger numbers  . 

  

                                               Balantidium coli : 

This Parasite is the only member of this family known to be pathogenic to humans , 

Infection is transmitted within or between these species by fecal  - oral transmission . 

Consist of two stages :  Trophozoite , oval in shape , body covered with rows of cilia- 

responsible for active motility , contain macronucleus & micronucleus , habitat large 

intestine of hosts , trophozoites multiply by asexual binary fission & sexual 

conjugation  .  

Cyst : round & smaller than trophozoite , cilia absent , surround with thick wall , 

kidney-shaped macronucleus and small spherical micronucleus . 

 

 

 

Life cycle : 

Balantidium coli has  2 developmental stages : a  trophozoite stage and a cyst stage. 
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Symptoms :  

- Balantidiasis 

- Symptomatic disease is characterized by abdominal pain , nausea , anorexia 

and watery stools with blood and pus .  

- Ulceration of the intestinal mucosa as with Amebiasis can be seen ; a 

secondary complication caused by bacterial invasion into the eroded intestinal 

mucosa can occur .  

- Extra intestinal invasion of organs is extremely rare in Balantidiasis. 
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 Sporozoa  

       The Sporozoa are unicellular and spore-forming . All species are obligate 

endoparasites of animals , Motile structures such as flagella or pseudopods are present 

only in certain gamete stages , Most members have a complex lifecycle, involving 

both asexual and sexual reproduction  .  

 

Toxoplasma gondii 

Toxoplasma gondii is an obligate intracellular parasite that occasionally causes 

serious illness ( Taxoplasmosis ) , it  widely distributed around the world . It has been 

estimated that up to third of the world's population is infected by T. gondii 

The major forms of the parasite are : 

 Oocysts (containing sporozoites ), which are shed in the feces . 

 Tachyzoites , rapidly multiplying organisms found in the tissues . 

 Bradyzoites , slowly multiplying organisms found in the tissues . 

 Cysts : walled structures often found in the muscles , brain  and heart 

containing Bradyzoites . 

  

Life cycle :  

The life cycle of T. gondii can be broadly summarized into two components: 

- Sexual  component that occurs only within cats (felids , wild or domestic)  

- Asexual  component that can occur within virtually all warm-blooded animals, 

including humans, cats, and birds.  

- Because T. gondii can sexually reproduce only within cats, cats are therefore 

the definitive host of T. gondii All other hosts – in which only asexual 

reproduction can occur – are intermediate hosts.                                                 
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Transmission  of  T. gondii   :  

 Ingestion of under cocked meat & water  contaminated with T.gondii . 

 Because the parasite can cross Trans placentally , so it can infect the 

fetus from infected mother  .  

 Blood transfusion from donors to recipient  .  

 Organ Transplantation . 
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Clinical features ( symptoms ) : 

Toxoplasmosis ; Most primary infections in immunocompetent adults are 

asymptomatic . Congenital infection can result in abortion , stillbirth , chorioretinitis , 

hepatosplenomegaly , fever , jaundice , intracranial calcifications , myositis , 

myocarditis , pneumonitis and neurologic signs including facial paralysis , hemiplegia 

and coma . 

The symptoms are usually due to infection of the developing brain and/or retina , The 

incidence and severity of the disease vary with the stage of pregnancy ; infections are 

least likely to cross the placenta during the first trimester but are most severe when 

they do .  
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Plasmodium sp.   

Plasmodium is a genus of parasitic Sporozoa , many of which cause malaria in their 

hosts . The parasite always has two hosts in its life cycle : a Dipteran insect host and a 

vertebrate host . Sexual reproduction always occurs in the insect , making it the 

definitive host  

There are four species :  

a. Plasmodium vivax 

b. Plasmodium ovale 

c. Plasmodium malariae 

d.  Plasmodium falciparum 

Life Cycle :  

Plasmodium life cycle involves tow multiplication  :  

o Sexual multiplication : in the mosquito's stomach the microgametes penetrate 

the macrogametes generating zygotes .  

o Asexual multiplication : in the erythrocytes , Merozoites infect red blood 

cells . The ring stage trophozoites mature into schizonts which rupture 

releasing merozoites . 

The malaria parasite life cycle involves two hosts . During a blood meal a malaria 

infected female Anopheles mosquito inoculates Sporozoites into the human host   .

Sporozoites infect liver cells and mature into Schizonts , which rupture and release 

Merozoites . After this initial replication in the liver , the parasites undergo asexual 

multiplication in the erythrocytes (erythrocytic schizogon   ( . Merozoites infect red 

blood cells . The (ring stage) Trophozoites mature into schizonts , which rupture 

releasing merozoites . Some parasites differentiate into sexual erythrocytic stages 

Gametocytes. 

Blood stage parasites are responsible for the clinical manifestations of the disease. 

The gametocytes , male (Microgametocytes) and female (Macrogametocytes) , are 

ingested by an Anopheles mosquito during a blood meal . The parasites’ 

multiplication in the mosquito is known as the Sporogonic cycle . While in the 
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mosquito's stomach , the microgametes penetrate the macrogametes generating 

Zygotes  .  

 The zygotes in turn become motile and elongated Ookinetes which invade the 

midgut wall of the mosquito where they develop into Oocysts . The Oocysts grow 

rupture and release Sporozoites , which make their way to the mosquito's salivary 

glands . Inocula-tion of the Sporozoites into a new human host perpetuates the malaria 

life cycle . 

 

 

 

Symptoms : 

       The incubation period varies generally between 10-30 days , the chill and fever 

follows a cyclic pattern (paroxysm) , The malarial paroxysm is most dramatic and 

frightening: it begins with chilly sensation which progresses to teeth chattering 

overtly shaking chill, peripheral vasoconstriction resulting in cyanotic lips and nails 

(cold stage) which lasts for about an hour. At the end of this period the body 

temperature begins to climb and reaches (39- 41degrees C) . 
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Fever is associated with severe headache, nausea (vomiting) and convulsions .  

 

 Plasmodium vivax 

- P.vivax is selective in that it invades only young immature erythrocytes 

- Infected red blood cells are usually enlarged and contain numerous pink 

granules or schuffner’s dots. 

- schizonts containing up to 24 merozoites 

- Tertian fever    .  

 

 Plasmodium ovale 

- P. ovale is similar to P. vivax in many respects, including its selectivity for 

young, pliable erythrocytes . 

- The host cell become enlarged and distorted with pink Schiffner’s dots4 

- Mature schizonts contain about 10 merozoites. 

- Tertian fever   .  

 

 Plasmodium malariae  

- P.malariae can infect only mature erythrocytes . 

- produce no red cell enlarge or distortion but it results in distinctive shapes of 

the parasite seen in the host cell ‘’ band and bar forms’’ as well as very 

compact dark staining forms .  

- The schizont composed of eight merozoites appearing in a rosette.  

- Quartan fever. 

 

 

 Plasmodium falciparum 

- No selectivity in host erythrocytes , it invades young and old RBCs cells. 

- The infected RBCs also do not enlarge and become distorted. Occasionally, 

reddish granules known as Maure’s dots are observed. 

- Schizonts are rarely seen in blood films , because their forms are sequestered 

in deep capillaries , liver and spleen . 

- Classical tertian paroxysm is rarely seen in P. falciparum: persistent spiking  

or a daily paroxysm is more usual . 
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P. falciparum which becomes more severe progressively and results in death. This 

organism causes block of capillary vasculature in the brain, gastrointestinal and  renal 

tissues . 

 Chronic malaria results in splenomegaly, hepatomegaly and nephritic syndromes. 
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Helminthes 

 Helminthes are multi-cellular organisms . Helminthes are among the 

common parasitic causes of human suffering. They are the cause of high morbidity 

and mortality of people worldwide. They cause different diseases in humans , but few 

helminthic infections cause life- threatening diseases. They cause anemia and 

malnutrition. In children they cause a reduction in academic performance. Helminthes 

also cause economic loss as a result of infections of 

domestic animals. 

Exposure of humans to the parasites may occur in one 

of the following ways: 

1. Contaminated soil ,  water (cercariae of blood flukes) 

and food (Taenia in raw meat). 

2. Blood sucking insects or arthropods (as filarial worms). 

3. Person to person (as Enterobius vermicularis , 

Hymenolopis nana). 

4. Oneself (auto-infection) as in Enterobius vermicularis.  

 

The helminthes are classified into three major groups: 

1. Platyhelminthes : Cestoda  ( tape worm ) & 

Trematoda ( flukes ) . 

2. Nematode . 

3. Annelida . 
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 Platyhelminthes ( Flatworm ) :  

- Platyhelminthes are bilaterally symmetrical animals their left and right sides are 

mirror images of each other segmented  

-  Hermaphroditic .   

-  They are acoelomates ( having no body cavity )  

- Have no specialized circulatory and respiratory organs  which restricts them to having 

flattened shapes that allow oxygen and nutrients to pass through their bodies by 

diffusion .  

- Have gastrovascular cavity rather than a complete digestive system with only one 

opening for both ingestion (intake of nutrients) and egestion (removal of undigested 

wastes)  . 

- Nervous system consists of a pair of nerve cords running the length of the body . 

- These species are zoonotic . 
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 Cestoda  ( Tape worm ) :  

- The tapeworms are Hermaphroditic . 

-  Have flat body , white or grayish in color .  

- They consist of an anterior attachment organ or scolex and a chain of segments 

- The scolex has suckers and rosetellum  which has 1 or 2 rows of hooks situated 

on the center of the scolex . 

- Adult tapeworms inhabit the small intestine  

- These parasites have an indirect life cycle , cycling between a definitive and an 

intermediate host .  

Taenia species : 

There are two members of the Taenia species that are of clinical significance to 

humans , Taenia solium and Taenia saginata with only a few notable exceptions , the 

two organisms are similar in most respects .  

This infection is called Taeniasis . Humans are the definitive hosts for Taenia solium 

(the pork tapeworm) and T. saginata (the beef tapeworm) . The larvae of these 

organisms are called cysticerci (singular: cysticercus). At one time the larvae and 

adult tapeworms were thought to be different species . 

Life Cycle  : 

Infection with Taenia spp. occurs following the ingestion of raw or undercooked beef 

(T. saginata) or pork (T. solium) contaminated with a cysticercus larva . Scolex 

attachment to the intestinal mucosa occurs after the larva emerges in the small 

intestine , in which maturation into an adult worm occurs . The resulting adult 

multiplies , producing numerous eggs , some of which may be passed into the feces .   

These eggs are then consumed by the proper animal species (beef or pig) in which the 

egg hatches . then migrates via the blood to the animal tissue and converts into the 

infective cysticercus larval stage . A new cycle is initiated on human ingestion of the 

infected animal meat . 
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Table : Comparison between T. saginata & T. solium  :  

Characteristic T. saginata T. solium 

Length (m) 5-10 2-3 

Proglottid number 1000-2000 800-900 

Number of suckers Four Four 

Hooks Absent 

 

Present double crown 

Number of uterine 

branches 

15-30 7-13 

Intermediate host Beef Pig 

Definitive host Human Human 

Organs of human Muscle & viscera Brain , skin & muscle 
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Symptoms   :  

Taeniasis : Infected persons may complain of  

- Segments shed in feces  

- Perianal pruritus  

- Abdominal  pain  

- Diarrhea 

- Nausea   

- Dizziness  

- Weakness  

- Weight loss  

- Hunger sensation  

-  Vomiting  

- Headache  

 

Cysticercosis :   

- Chronic headaches 

- Blindness   

- Seizures (epilepsy if they are recurrent) 

- Hydrocephalus 

- Meningitis 

- In severe cases , Neurocysticercosis may be fatal  
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Hymenolepis sp.  

Hymenolepis  is the most common cestode parasite in the human body . It is most widespread 

in warm climates and around unsanitary areas where eggs can be passed through fecal matter 

from an infected host to an uninfected person  .  

It is a genus of tapeworms responsible for Hymenolepiasis . They are parasites of humans 

and other mammals (a type of intestinal worm or helminth) . Hymenolepiasis is caused by the 

introduction of either tapeworm species Hymenolepis nana (H. nana) or Hymenolepis 

diminuta (H. diminuta) into the human body .  

Although the cestode life cycle requires the cysticercoid  or larval phase to be developed in an 

intermediate host  H. nana does not follow this observation and can use an intermediate host 

or auto infect the human host . 

 Hymenolepis nana 

     H. nana worms (Dwarf tapeworm) ,  it is a small species , seldom exceeding 40 mm long 

and 1 mm wide. The scolex bears a retractable rostellum armed with a single circle of 20 to 

30 hooks. The scolex also has four suckers . is one of the most common cestodes  infecting 

humans, especially children. 

Life cycle :  

       Consumption of an infective egg initiates human H. nana infection. Development of the 

cysticercoid larva occurs in the intestine. On further maturation, the scolex emerges and 

attaches to the intestinal mucosa. The resulting adult worm resides in the intestine, in which it 

is capable of self-reproduction. Disintegration of gravid proglottids releases numerous eggs. 

At this point, a resulting egg may take one of two routes. The egg may be passed outside the 

body via the feces or initiate autoreinfection. An egg released into the outside environment is 

in the infective stage. No intermediate host is required to complete the cycle. Such an egg, 

when ingested by a new human host, initiates a new cycle. An egg that remains inside the 

human may hatch in the gastrointestinal tract and develop into an adult, never leaving the 

human host and thus initiating a new cycle. As noted, H. nana does not require an 

intermediate host to complete its life cycle. However, this parasite may exist in a number of 

other animal transport hosts, such as fleas, beetles, rats, and house mice. It is interesting to 

note that the cysticercoid larval stage may develop in these hosts; when this occurs; such 

hosts are infective to both humans and rodents. 
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 Hymenolepis diminuta   

       H. diminuta , also known as (Rat tapeworm) . The adult structure is 20 to 60 cm 

long and the segments eggs is similar to that of H. nana , except it is larger . scolex is 

equipped with four suckers . A small rostellum bearing no hooks protrudes from the 

anterior end of the scolex . 

Life cycle 

The cycle begins as arthropods ingest the eggs. Arthropods are then able to act as the 

intermediate host. When ingested, the eggs develop into cysticercoids. oncospheres 

hatch and then penetrate the intestinal wall . Rodents can become infected when they 

eat arthropods. Humans, especially children, can ingest the arthropods as well and 

therefore become infected via the same mechanism. Rodents, especially rats, are 

definitive hosts and natural reservoirs of H. diminuta . The intermediate hosts are the 

arthropods (fleas) . As the definitive host (rats) eats an infected arthropod, 

cysticercoids present in the body cavity transform into the adult worm. The resulting 

eggs are then passed through the stool. In recent findings, beetle-to-beetle 

transmission of H. diminuta can be seen via the feces. Additionally, more infections 

occur due to this mechanism of egg dispersal . 
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Symptoms :  

Light infections : Asymptomatic 

Heavy infections : 

- Significant intestinal inflammation 

- Diarrhea 

- Abdominal pain 

- Anorexia 

- Nausea 

- Weakness 

- Head-ache 

- Difficulty sleeping 
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Trematoda ( flukes ) :  

   It is a class within the phylum Platyhelminthes , Parasitic flatworms known as    

(Flukes)  

- They are flattened oval or worm-like animals , usually no more than a few 

centimeters in length , without segments . 

- Hermaphroditic – except blood fluke  

- There are two suckers ( oral & ventral ) . 

- Most Trematodes have a complex life cycle with at least two hosts .  

- The great majority inhabit the alimentary canal , liver , bile duct , ureter and 

bladder of vertebrate animals .  

- They are internal parasites of Mollusks and Vertebrates .  

The primary host where the flukes sexually reproduce is a Vertebrate . The 

intermediate host in which asexual reproduction occurs is usually a Snail . 

According to the sites they inhabit, there are four groups of flukes .  These are : 

- Blood flukes 

- Intestinal flukes 

- Liver flukes 

- Lung flukes 
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Liver flukes 

  

 Fasciola hepatica : 

 Also known as the common (liver fluke or sheep liver fluke) , is a parasitic 

Trematode . It infects the livers of various mammals , including humans . The disease 

caused by the fluke is called Fasciolosis . Fasciola hepatica is one of the largest 

flukes of the world  

- It is leaf-shaped pointed at the back (posteriorly) and wide in the front 

(anteriorly) .   

- The oral sucker is small but powerful and is 

located at the anterior end .  

Life cycle :  

Fasciola hepatica occurs in liver of definitive host and 

its life cycle is indirect . Definitive hosts of the fluke 

are cattle , sheep and other mammals including 

humans. Intermediate hosts of F. hepatica are air-

breathing freshwater snails Lymnaea .  

The cercariae form cysts (metacercariae) on various 

surfaces including aquatic vegetation . The mammalian 

host then eats this vegetation and can become infected . 

Humans can often acquire these infections through eating freshwater plants such as 

watercress . Inside the duodenum of the mammalian host the metacercariae are 

released from within their cysts  . From the duodenum they burrow through the lining 

of the intestine and into the peritoneal cavity . They then migrate through the 

intestines and liver and into the bile ducts . Inside the bile ducts  they develop into an 

adult fluke . In humans the time taken for F. hepatica to mature from metacercariae 

into an adult fluke is roughly 3 to 4 months. The adult flukes can then . 
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produce up to 25,000 eggs per fluke per day . These eggs are passed out via stools and 

into freshwater. Once in freshwater the eggs hatch as miracidia which then find a 

suitable intermediate snail host of the Lymnaea snail . Inside this snail the miracidia 

develop into cercariae. The cercariae are released from the snail to form metacercariae 

and the life cycle begins again .  
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Symptoms : 

       F. hepatica can cause Fasciolosis . Human symptoms vary depending on if the 

disease is chronic or acute .  

 During the acute phase the immature worms begin penetrating the gut causing 

symptoms of : 

-  fever  

-  nausea  

-  swollen liver  

-  skin rashes  

- extreme abdominal pain  

 

 The chronic phase occurs when the worms mature in the bile duct and can 

cause symptoms of :  

- intermittent pain  

-  jaundice  

- anemia . 
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Blood flukes :  

 Schistosoma sp.    

       A genus of Trematoda Schistosoma commonly known as blood-flukes are 

parasitic flatworms responsible for a highly significant group of infections in humans 

termed Schistosomiasis or Bilharziasis     .  

Characteristics  :  

 Schistosomes  have separate sexes Adult worms are 10 to 20 mm long 

 The male has a canal (gynecophoral canal ) in which the slender female worm 

resides 

 Schistosoma  japonicum  & Schistosoma  mansoni  both cause Intestinal 

Schistosomiasis    . 

 Schistosoma  hematobium  causes Urinary Schistosomiasis  . 
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Life cycle       :  

 Life cycle : Eggs , Miracidium , Sporocyst , Circaria , Adult .  

Eggs are eliminated with feces , the eggs hatch and release miracidiae , which 

penetrate specific snail intermediate hosts , The stages in the snail include generations 

and the production of Cercariae , Cercariae penetrates the skin 

 

 

 

 Biomphalaria snail is intermediate host  for Sch.  Mansoni 

 Oncomelania snail is intermediate host  for  Sch.  japonicum  

 Bulinus snail is intermediate host for  Sch.  hematobium    

 Definitive host for  Schistosoma  sp . is man & animal  .  

 The infective stage is cercaria  .  

 The infective route is by skin  .  

 The eggs are main pathogenic stage  .  

 The development in human body requires 25-30 days    .  

 The most common way of getting Schistosomiasis in developing countries is 

by wading or swimming in lakes & ponds  .  
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Symptoms :  

1. Penetration of the skin by Cercaria : 

Skin penetration may not be apparent . Human and some non-human Schistosoma 

species cause cercarial dermatitis  

2. Migration of immature worms : 

There are general toxic & allergic symptoms including eosinophilia and fever .  

3. Urinary Schistosomiasis: 

Casued by Schistosoma haematobium . The bladder and ureter are typically involved 

with hyperanemia , haematuria , dysuria and frequency of urination , ulceration and 

eggs in urine .  

4. Intestinal Schistosomiasis: 

Caused by Schistosoma mansoni & Schistosoma japonicum . The large intestine and 

rectum are typically involved with abscesses , ulcers , papillomata , dysentery and 

eggs in faces .  

 

** The liver is frequently involved with inflammatory reaction and fibrosis with 

portal hypertension , esophageal varices and splenomegaly , there can also be lesions 

in the brain, spinal cord and lungs . 
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Nematodes (Round Worms) : 

- They are un-segmented , elongated and cylindrical  , The body is covered with a 

thick layer of skin or cuticle . 

- The nematodes are generally light cream-white colored .  

- Their life cycle includes   : egg , larvae and adult . 

- Separate  sexes  with separate appearances ,  

- They have a complete digestive tract with both oral and anal 

openings.  

- Nervous system is as : four peripheral nerves run the length 

of the body on the dorsal, ventral, and lateral surfaces . 

- The nematodes are free living (Majority) or parasites of 

humans , plants or animals. 

 

The parasitic nematodes are divided into : 

1. Intestinal nematodes 

 Ascaris lumbricoides 

 Hookworms 

 Strongyloides stercoralis 

 Enterobius vermicularis 

 Trichuris trichuira  

2. Tissue and blood dwelling nematodes 

 Filarial worm 

 Trichinella 
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1. Intestinal nematodes 

 Ascaris lumbricoides 

- The body is long, cylindrical, fusiform (pointed at both the ends), body wall is 

composed of cuticle . 

- Sexes are separate , male adult worm measures 15-20 cm in length . The posterior 

end is curved ventrally . The female worm measures 20-40 cm in length . Its 

posterior end is straight. 

- Adult worms live in the small intestine . 

- Infective stage is  fertilized egg   

- Infective route when ingested with contaminated raw vegetables 

- Causes Ascariasis . 

 

 

 

Life cycle  :  

Adult worms (1) live in the lumen of the small intestine. A female may produce 

approximately 200,000 eggs per day, which are passed with the feces (2). Unfertilized 

eggs may be ingested but are not infective. Fertile eggs embryonate and become 

infective after 18 days to several weeks (3), depending on the environmental 

conditions (optimum: moist, warm, shaded soil). After infective eggs are swallowed 

(4), the larvae hatch (5), invade the intestinal mucosa and are carried via the portal, 

then systemic circulation and/or lymphatics to the lungs . The larvae mature further in 

the lungs (6) (10 to 14 days), penetrate the alveolar walls, ascend the bronchial tree to 

the throat, and are swallowed (7). Upon reaching the small intestine, they develop into 
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adult worms (8). Between 2 and 3 months are required from ingestion of the infective 

eggs to oviposition by the adult female. Adult worms can live 1 to 2 years which 

means that individuals may be infected all their lives as worms die and new worms 

are acquired . 

 

Symptoms :  

Migrating larvae 

- Symptoms  of larval stages travel through the body occur 4–16 days after 

infection , they may cause visceral damage , peritonitis , inflammation and 

enlargement of the liver or spleen  

- Some patients may have pulmonary symptoms (Loeffler's syndrome) , 

pneumonitis and eosinophilia .  

- Worms may exit the body sometimes through the mouth, when an infected 

individual is put under general anesthesia . 

The first appearance of eggs in stools is 60–70 days . The final symptoms are : 

- Gastrointestinal discomfort 

-  Intestinal  blockage  

-  Colic   

- Vomiting   

- Malnutrition     

-  Fever   

- Observation of live worms in stools  
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 Enterobius vermicularis 

  

-  Pinwarm , a small white worm with thread-like appearance . The worm 

causes Enterobiasis . 

-  Infection is common in children . 

- Male : The male measures 5 cm in length. The posterior end is curved and 

carries a single copulatory spicule. 

- Female : The female measures 13 cm in length. The posterior end is straight.  

- Infective stage is egg  

- Mode of infection : 

 

• By direct infection from a patient (Fecal-oral route) . 

• Autoinfection  

• Aerosol inhalation from contaminated sheets and dust. 

Life cycle 

Adult worm lives in the large intestine. After fertilization, the male dies and the 

female moves out through the anus to glue its eggs on the peri-anal skin. This takes 

place by night. The egg is 50x25 microns, plano-convex and contains larva. When the 

eggs are swallowed, they hatch in the small intestine and the larvae migrate to the 

large intestine to become adult. 
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Symptoms :  

One third of individuals with pinworm infection are totally asymptomatic . The main 

symptoms are  

- Itching in and around the anus and around the perianal . The itching occurs 

mainly during the night and is caused by the female pinworms migrating to lay 

eggs around the anus .  

- The itching leads to continuously scratching the area around the anus , which 

can further result in tearing of the skin and complications such as secondary 

bacterial infections , including bacterial dermatitis (skin inflammation) and 

folliculitis (hair follicle inflammation)  

-  General symptoms are insomnia ( persistent difficulties to sleep) and 

restlessness .  

- A considerable proportion of children suffer from loss of appetite , weight loss 

, irritability , emotional instability  and enuresis (inability to control urination) 

. 
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Nematodes (Filarial Worms)   

Wuchereria  bancrofti (Lymphatic Filariasis ) 

- Common name : Bancrofti’s  filaria. 

- Common disease names: Bancroftian  Filariasis or Elephantiasis. 

- Worm  larvae called  Microfilariae .  

- Adults : The adult W. bancrofti worms are white and assume a thread like 

appearance . The females are typically larger than the males , measuring 40-

100mm and 20-40mm, respectively. 

Life cycle :  

The Culex , Aedes and Anopheles of  mosquitoes serve as the intermediate hosts and 

vectors of W. Bancrofti . In the human host , the adult worms take up residence in the 

lymphatics where they lay their microfilariae . These  microfilariae live in the blood 

and lymphatics . 
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Symptoms :  

Adult patients , who as children were more likely exposed to W. bancrofti , may 

become infected and experience no symptoms . Microfilariae are usually recovered in 

blood samples from these patients .  

Eosinophilia may also be noted in these samples . Physical examination reveals only 

enlarged lymph nodes , particularly in the groin area .  

Symptomatic Bancroftian  Filariasis : A wide variety  of symptoms may be 

experienced by patients  infected with W. bancrofti. In general, they develop a fever, 

chills and eosinophilia . The invasion of the parasite may result in the formation of 

lymphangitis and lymphadenopathy . Bacterial infections with Streptococcus may also 

occur . Elephantiasis or swelling of the lower extremities ( legs ) develop due to  

obstruction of the lymphatics . The genitals and breasts may also be involved. On the  

death of the  adult worms calcification or the formation of abscesses may occur. 
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Nematodes (Filarial Worms)   

                   Loa loa (Subcutaneous Filariasis)  

- Common names: Eye worm . 

- Common disease names: Loiasis 

- Worm  larvae is called  Microfilariae .  

- Adults: The adult L. loa worms are typically white in color and exhibit a 

cylindrical thread like appearance . The adult females are large measuring 38-

72mm in length. The adult males are significantly smaller  measuring 28-

35mm in length. 

Life cycle : 

The Deer flies genus Chrysops (bloodsucking)  serve as the intermediate hosts and 

vectors of Loa loa . 
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Symptoms : 

Loaiasis , After the initial bite individuals infected with L. loa may experience 

pruritus or itchiness and  localized pain . Development of Calabar swellings at the site 

of the bite . Subcutaneous edema may occur anywhere on the body and is thought to 

result from the migration and death of the presence of circulating adult worms in the 

subcutaneous tissues .  

In eye causes significant pain to the host and is usually associated with inflammation 

and less likely, blindness.    

 The adult worms may only be noticeable when seen migrating under the conjunctiva 

of the eye or crossing under  the skin of the bridge of the nose.  
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Echinococcus  :  

The genus Echinococcus includes six parasite species of tapeworms . Infection with 

Echinococcus results in Hydatid Disease , also known as Echinococcosis  .  

General characteristics of Echinococcus are   :  

o  Its body divided into a scolex , a short neck  and three to six segments . Its 

body shape is ribbon-like  .  

o A worm's incubation period is usually long and can be up to 50 years. 

o The definitive hosts are carnivorous predators – dogs, wolves, foxes  and lions 

o Sheep , goats, cattle, camels, pigs, wild herbivores and rodents are the usual 

intermediate hosts, but humans can also be infected  .  

o Echinococcus granulosus cause Cystic Echinococcosis  

 

 

 

o The most common organs of the body are at risk of infection , the liver at 75% 

, followed by the lungs at 15% , then other tissues that are less susceptible to 

infection and by 10% are : spleen , kidney , heart and bone marrow . 

o The infection  can grow in all organs of the body except  hair, nails and teeth . 
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Symptoms  :   

The infection cause local inflammation in the surrounding tissues with the formation 

of fibers and a capsule membrane that results from stimulating the parasite for the 

host's immune response , which includes the formation of the fibrous layer derived by 

the host , It is often calcified on its own around the cyst , which is observed in the 

visceral tissue causing pressure on the organ with the progression of the injury.  

- Liver infection : vague pain in the upper abdomen for a long time , as it 

presses on the diaphragm and may compress the cyst on the bile duct , causing 

jaundice   

With the development of the injury , the symptoms are nausea and vomiting 

immediately after eating . The patient feels full quickly due to the narrowing 

of the stomach outlet . 

- Lung infection : chest pain , difficulty breathing  and a chronic cough . When 

the cyst is torn , a severe spasmodic cough occurs followed by vomiting of a 

clear foamy cough . 

- Brain , heart  and kidneys infection :  paralysis ,  blindness , deafness , 

Intermittent headache and dizzy . 

- Bones infection : gradual erosion of the bone trauma , which results in bone 

fracture or breakage 

- Rupture of cyst may occur naturally or during the process of obtaining a 

biopsy for microscopic examination. Patients may suffer from anaphylactic  

shock , eosinophilia  and allergic reaction  or even death .  

- The cyst fluid that emerges from the rupturing cyst  under the right conditions 

can spread to other sites and from new cysts. 

 

 

 


