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Medical Parasitology 

 General Introduction  

Key definitions:  

**Parasitology: Is a branch of biology dealing with organisms (animals) which live 

in/on other species (hosts) from which they obtain nourishment. Parasitology is a 

discipline that has wide and important applications to human and veterinary 

medicine, agriculture, fisheries, nutrition, biodiversity and development. 

*Medical Parasitology: One of the largest fields in parasitology. Medical 

parasitology is the study and medical implications of parasites that infect humans.  

Veterinary Parasitology: The study of parasites which cause economic losses in 

agriculture or aquaculture operations, or which infect companion animals (e.g. 

Haemonchus contortus).  

**Parasite: Is an organism that lives in or on another organism (host), from which it 

obtains food and shelter.  

**Pathogenic parasite: Parasite which causes harm to its host (e.g. Ancylostoma 

duodenale).  

**Non-pathogenic parasite (commensal): Parasite which benefits from the host 

without causing any harm (e.g. Entamoeba coli or Trichomonas hominis).  

Types of Parasite 

**Facultative parasite: Parasite which may exist in a free-living state or as a 

commensal and that, if opportunity exists, may become parasitic (e.g. Naegleria 

fowleri).  

**Obligate parasite: Parasite which can live only in a host (always requires a host). 

Example: Plasmodium falciparum, Trichinella spiralis.  

Accidental parasite: Parasite which attach or enter wrong host (e.g. Fasciola 

hepatica in dog).  

Temporary parasite: An organism which is obligatory parasite at one or more 

stages of its life cycle but free living at other stages (e.g. Blood sucking arthropods).  
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Intermittent parasite: Small organisms, such as mosquitoes, which must 

periodically seek out other and larger organisms to nourish themselves (e.g. Blood 

sucking arthropods).  

*Ecto-parasite: Parasite which lives on the body surface of its host and is considered 

to produce infestations (e.g. Monogenetic trematodes; ticks and mites).  

*Endo-parasite: Parasite which lives inside the body of its host and is considered to 

produce infections (e.g. Tapeworms; Digenetic trematodes; Nematodes and 

Protozoa).  

Parasitic infection: Invasion by endoparasites (protozoa and helminthes).  

Parasitic disease: Invasion and pathology produced by endoparasites.  

Parasitic infestation: External parasitism by ectoparasites (arthropods).  

Types of host 

**Host: The organism in/on, which the parasite lives and causes harm.  

**Intermediate host: The organism in which the larval stages of the parasite live. 

Example: Lymnaea trunctula (snail) is the intermediate host for Fasciola hepatica.  

**Definitive (final) host: The organism in which the adult stage of the parasite lives. 

Example: Humans are the final hosts for Taenia solium.  

**Reservoir host: The host which harbours the parasite and thus ensures continuity 

of the parasite’s life cycle and act as additional sources of human infection. The 

presence or absence of a reservoir is a very important consideration for programs 

aimed at controlling or eradicating a disease: Example (e.g. Dogs are reservoir hosts 

for Leishmania donovani.  

**Vector: A living carrier (usually an insect) that transports a pathogenic parasite 

from one host to another. A classical example is the mosquito which injects malaria 

parasites with its saliva into humans during a blood meal.  

Accidental host: A host in which the parasite cannot successfully develops (e.g. 

Toxocara canis in humans). However, while a dead end for the parasite this can still 

cause disease. (e.g. Toxocara canis in humans). 
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parasite – host relationship 

1-**Parasitism: An association in which one partner (the parasite) harms or lives on 

the expense of the other partner (host).  

2-*Symbiosis: Symbiotic organisms are any two organisms living in close 

association, commonly one living in or on the body of the other without hurting each 

other. It is simply means ―living together‖ (e.g. Entamoeba coli in humans)  

3-*Commensalism: A kind of association between two organisms in which one 

partner is benefited and the other is neither benefited nor harmed (e.g. non-

pathogenic intestinal protozoa and humans).  

4-*Mutualism: It is an association between two organisms in which both organisms 

derive mutual benefit (Termites and intestinal flagellates: Although termites can 

physically chew and ingest wood, they are incapable of chemically digesting 

cellulose into sugars. They rely on intestinal flagellates. 

*Prepatency: The period during which the host is infected but parasite presence 

cannot be detected yet.  

*Patency: The period during which the infection is established and the parasite 

stages can be detected (e.g. trypanosomes in blood and cestode eggs in feces).  

**Incubation Period: The period between infection and the appearance of 

symptoms.  

Convalescence: The period after healing, absence of infectious agent, no symptoms, 

and in certain cases, immunity develops against reinfection. 

Endemicity: The percentage of infected individuals in an area at any given time. If 

the disease is present at a very high level in a population, it is said to be 

hyperendemic.  

**Zoonosis: Generally means a disease of animals. When a parasite, normally found 

in animals, can be transmitted to human it is called a zoonotic infection (parasitic 

disease infects both animals and humans). An example of zoonosis in Iraq is the 

human infection with the larval stages (hydatid cysts) of the dog tapeworm, 
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Echinococcus granulosus, causing a condition known as hydatidosis (hydatid 

disease). 

 **Protozoa: Unicellular organisms (e.g. Entamoeba histolytica).  

**Metazoa: Multicellular organisms (e.g. worms and insects).  

**Trophozoite: A term for a stage of the life cycle of many protozoal parasites that 

is actively feeding and reproducing but is not capable of infecting a new host.  

**Cyst: A general term for a dormant stage of the life cycle when an organism is 

enclosed in a protective wall which is called cyst wall. Encysted stages are usually 

infective for another host.  

**Pseudopodia: A pseudopodium is a temporary prolongation of the cell in the 

direction of movement permitted by a very flexible cell membrane as in amoebae.  

**Flagella (singular Flagellum): A flagellum is a long, whip-like permanent 

locomotory organelle which consists of a central fibrillar axis and a cytoplasmic 

sheath. Flagella move rapidly, dragging the organism through liquid media.   

**Cilia (singular cilium): A cilium is a short filamentous structure which is 

basically similar to flagellum in its structure but shorter. 

Important groups of human parasites  

Parasites of humans are contained in ten major subdivisions or phyla. The first four 

phyla belong to single-celled Protozoa which was considered for long time as a single 

phylum but now it is considered as a subkingdom  Metazoa. These include:  

1. Phylum Sarcomastigophora: This phylum includes two subphyla, Sarcodina 

(example: Entamoeba histolytica) and Mastigophora (example: Giardia lamblia).  

2. Phylum Apicomplexa: (no organs of locomotion; examples: Plasmodium 

falciparum, P.vivax, P. malariae and P. ovale).  

3. Phylum Ciliophora: (move by cilia; example: Balantidium coli).  

4. Phylum Platyhelminthes:  

The platyhelminthes or flatworms, are multicellular parasites with dorsoventrally 

flattened bodies. All the flatworms infecting humans are hermaphroditic (having both 

male and female reproductive organs in the same worm) except schistosomes, where 

the sexes are separated.  
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This phylum includes only two classes; Cestoda (they have scolexes with sucking 

organs, segmented bodies with no alimentary canal and each body segment is 

hermaphrodite) and Trematoda (adult worms have non-segmented bodies with two 

suckers but no distinct scolex) that contain parasitic forms.  

5. Phylum Nematoda:  

The nematodes or roundworms have elongate, cylindrical bodies which are 

frequently attenuated, especially at the posterior end. They have body cavities. The 

sexes are separated and the male is usually smaller than the female. Parasites of 

humans include intestinal and tissue-inhabiting species. Among the most common 

nematodes are Ascaris lumbricoides (round worm), Trichuris trichiura (whipworm), 

Ancylostoma spp (hookworm) Enterobius vermicularis (pinworm) and Strongyloides.  

6. Phylum Annelida:  

The Annelida is a medium sized phylum of more than 9,000 species of worms. Most 

species are aquatic, but there are also a number of well know terrestrial species. The 

most distinguishing characteristic that segmentation . Human beings commonly know 

a few species of annelids; these include the earthworms, the famous medicinal 

leeches which are still used in many countries for various medicinal uses.  

7. Phylum Arthropoda  

The arthropdes are characterised by having segmented and bilaterally symmetrical 

bodies bearing paired and jointed appendages. The digestive system is well 

developed and the sexes are separate.  
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Lecture Two: 

Protozoa and Protozoan Diseases  

1- Microscopic are single-celled organisms varied size &shape. 

2-Body consist of a mass of protoplasm surrounded with membranous wall. 

3-Usually have one or more nuclei with karyosome. 

4-Reproduction is mostly asexually by simple fission (some have sexually 

reproduction by sporogony). 

5-Some can forming resistant infective cycts. 

6-Some are pathogenic  parasites to human. 

7-Some transmitted directly (no intermediate host)& some require insect vector 

(intermediate host) for transmission to human. 

  8-Protozoa classified into 4classes (according to their locomotion organs). 

Taxonomy of protozoa  

Kingdom: Animalia  

Subkingdom: Protozoa  

Phylum: Sarcomastigophora  

Subphylum Sarcodina : Entamoeba  

Subphylum Mastigophora: Giardia, Leishmania, Trypanosoma  

Phylum Apicomplexa: Plasmodium (malaria), Cryptosporidium, Toxoplasma  

Phylum Ciliophora: Balantidium  

 Protozoa: Phylum Sarcomastigophora- Subphylum Sarcodina(Rhizopoda)  

General features of parasitic Sarcodina 

1- Irregular shape. 

2- Usually habitat in the intestine. 

3- Multiply asexually by simple binary fission. 

4- They are require only final host (no intermediate host). 

5- Move by pseudopodia  

6- Mostly forming cyst stage.  

This class includes (6) species of parasites that can infected human. 
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1- Entamoeba histolytica        2- Entamoeba coli             3- Entamoeba gingivalis                     

4- Dientamoeba fragilis        5- Endolimax nana          6-Iodamoeba buetschlii, 

1. Entamoeba histolytica  

Etiologic agent Amoebiasis; amoebic dysentery; extra intestinal amoebiasis, 

usually amoebic liver abscess; "anchovy sauce"); amoeba 

cutis; amoebic lung abscess ("liver-colored sputum") 

Infective stage Tetra nucleated cyst (having 4 nuclei) 

Definitive host Human 

Portal of entry Mouth 

Mode of transmission Ingestion of mature cyst through contaminated food or water 

Habitat Colon and cecum 

Pathogenic stage Trophozoite 

Locomotive apparatus Pseudopodia ("false foot") 

Motility Active, progressive and directional 

Nucleus 'Ring and dot' appearance: peripheral chromatin and central 

karyosome 

Mode of reproduction Binary fission 

Pathogenesis Lytic necrosis (it looks like ―flask-shaped‖ holes in 

Gastrointestinal tract sections (GIT) 

Lab diagnosis   Stool Most common is direct fecal smear (DFS) &staining 

(but does not allow identification to species level); enzyme 

linked immunoassay (ELIA);  PCR  

Morphology  

Trophozoite stage:  

1-This form has an amoeboid appearance and is usually 15-30 μm in diameter 

2- Vegetative stage &it has active movement in fresh stool although more invasive 

strains tend to be larger. 

3- The organism has a single nucleus with a clear small central karyosome . 

4- Irregular shape, it is change due activity of pseudopodia.  

5- Cytoplasm is differentiated in two layer (ectoplasm &endoplasm). 

6- The fine granular endoplasm may contain ingested R.B.Cs & bacteria. 

 7-The nuclear chromatin is evenly distributed along the periphery of the nucleus. 
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 Cyst stage: 

1- Entameba histolytica cysts are spherical . 

2- Size about (10-20 μm in diameter), with a thin transparent wall. 

3- The cytoplasm contains dark staining cigar-shape chromatoidal bodies. 

4- 1 to 4 nuclei with a central karyosome and evenly distributed peripheral chromatin  

5- Cysts found in liquid & in normal stool & not found in tissues. 

6- Cysts can formed only inside the lumen of large intestine,& cannot occur in tissues 

or in the external environment.  

 

Life-cycle  

E. histolytica has a relatively simple life cycle that alternates between trophozoite and 

cyst stages.  

Infection occurs by ingestion of cysts on fecally contaminated food or hands ------> 

The cyst is resistant to the  acidic gastric environment in stomach  and passes  ------->  

into small intestine where it excysts ------> The metacyst divides into four amoebae 

which move to the large intestine  -------> The majority of the organisms are passed 

out of the body with the feces but, with heavy infection, some amoebae attach to and 

invade the mucosal tissue forming “flask-shaped” lesions. The trophozoites encyst 

and pass through with the feces . There are no intermediate or reservoir hosts. 
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Symptoms and pathology( clinical signs)  

In acute stage causes Intestinal ulcers are due to enzymatic degradation of tissue lead 

to repeated diarrhea with blood & mucus. If mucosal invasion occurs, it may be 

limited to a few simple superficial erosions or it may progress to total involvement of 

the colonic mucosa with ulceration. 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 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.  

Occasionally, and for no apparent reason, colonic infection with E histolytica will 

evoke a proliferative granulomatous response at an ulcer site. This infectious 

pseudotumor, called an ameboma. Peritonitis as a result of perforation has been 

reported in connection with severe amebic colitis and, much less often, in patients 

with few or no symptoms.  

Extraintestinal amebiasis begins with hepatic involvement. Many patients with acute 

intestinal infection also have hepatomegaly, but in these cases amoebas are not 

demonstrable in the liver and the pathogenesis of this hepatomegaly is not clear. 

Amoebic abscess in the liver represents metastasis from intestinal infection. 

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

jaundice.  

Direct extension of amoebic infection may lead to plural, pulmonary, and pericardial 

infection. In addition, brain may be affected and can give rise to a brain abscess. 

However, these complications are uncommon.  

 Laboratory Diagnosis  

Stool examination ------> direct smear -----> used iodine stain or normal salin -----> 

microscopic examination for trophozoites &cysts. 

Nots: 

1- cysts can formed only in the lumen of large intestine & cannot occur in the tissues 

& in the external environment.  
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2- in liquid stool showed trophozoites &cysts. 

3- in formed stool only cyst. In tissues only trophozoites. 

Treatment  

Iodoquinol is used to treat asymptomatic infections and metronidazole is used for 

symptomatic and chronic amoebiasis, including extra-intestinal infection.  

Commensal amoebae  

Numerous protozoa can inhabit the gastro-intestinal tract of humans. Most of these 

are nonpathogenic commensals. It is important to mention that the presence of these 

non-pathogenic species is an evidence of fecal contamination and can also be 

confused with the potentially pathogenic Giardia lamblia or E. histolytica and result 

in unnecessary drug treatment. Moreover, Accordingly, distinction must be made 

from other nonpathogenic intestinal protozoa (e.g., Entamoeba coli, Entamoeba 

hartmanni, Endolimax nana,Iodamoeba buetschlii, etc.). 

2-Entamoeba coli 

It is similar to E. histolytica with exception of the following differences: 

Differences between E. histolytica  & E. coli 

Trophozoite E. histolytica   E. coli 

Disease  Amoebiasis(Amoebic dysentery or 

Amoebic liver abscess) 

Non pathogenic 

Motility Active Sluggish 

Size 10-40 mµ 20-50 mµ 

Cytoplasm Ectoplasm clearly differentiation 

from endoplasm  

Not clearly differentiation 

from endoplasm 

Food vacuole Contain R.B.C in acute case Contain bacteria,yeast & 

other particles without RBC 

Karyosome Small &central in the nucleus Large & not central eccentric 

Cyst  Have cyst stage Have cyst stage 

Diameter 10-15 mµ 10-30 mµ 

Nuclei in 

mature cyst 

4 Nuclei 8 Nuclei 

Chromatin Chromatin bodies from 1-4 

&cigar-shape 

Chromatin bodies from 10-15 

&splinter shape 
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Trophozoite E. coli 

 

 

 

3- Entamoeba gingivalis 

Phylum: Protozoa 

Class: Sarcodina 

Disease: non pathogenic. 

Habitat: in mouth (mouth pocket). 

Host: final host ----------> human . Intermediate host--------> No. 

Infective stage: Trophozoite (NO cyst stage). 

Mode of infection: directly by oral contact. 

Diagnosis: scraping swab and direct smear --------> iodine & saline -------> 

microscopic examination for trophozoite. 

Morphology: have only trophozoite stage (no cyst). Cytoplasm have large number of 

food vacuole. 
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4- Iodamoeba buetschlii 
Phylum: Protozoa 

Class: Sarcodina 

Disease: non pathogenic. 

Habitat: intestine. 

Host: final host ----------> human . Intermediate host--------> No. 

Infective stage:  cyst stage. 

Mode of infection: directly by oral route. 

Diagnosis: trophozoite & cyst. 

Morphology: have two stage trophozoite 6-20 mµ , cyst contain large glycogen 

(vacuole) mass stained dark brown with iodine. 

Diagnosis: stool examination ---------> direct smear --------> iodine & saline ------->  

examination for trophozoite & cyst. 

 

 

Iodamoeba buetschlii 
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5- Dientamoeba fragilis 

Phylum: Protozoa 

Class: Sarcodina 

Disease: nonpathogenic. 

Habitat: intestine (large). 

Host: final host ----------> human . Intermediate host--------> No. 

Infective stage:  trophozoite no cyst stage. 

Morphology: have only  trophozoite 5-8 mµ Cytoplasm fragile  Vacuoles with 

bacteria, yeasts, and debris. 

Diagnosis: stool examination ---------> direct smear --------> iodine & saline ------->  

examination for trophozoite with 2 nuclei. 

 

6- Endolimax nana 

Phylum: Protozoa 

Class: Sarcodina 

Disease: non pathogenic. 

Habitat: intestine (large). 

Host: final host ----------> human . Intermediate host--------> No. 

Infective stage:  mature cyst stage 

Diagnosis: trophozoite & cyst. 

Morphology: have two stages trophozoite  irregular shape & 8 mµ in size, cyst 4 mµ. 
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Diagnosis: stool examination ---------> direct smear --------> iodine & saline ------->  

examination for trophozoite & cyst. 

  

Protozoa: Phylum Sarcomastigophora-SubPhylum Mastigophora  

General features of parasitic flagellatea: 

1- Multiply asexually by simple longitudinal fission. 

2- move by flagella. 

3- Human parasitic flagellates are divided in to 3 groups due to their habitat. 

A- Intestinal flagellates  : Giardia lamblia 

B- Atrial flagellates: usually habitat in the genital tract & mouth, have only 

trophozoite (no cyst stage) Trichomonas vaginalis. 

C-  Blood & tissue flagellates: Lieshmania tropica. 
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A(Intestinal flagellates)  

1- Giardia lamblia 

Phylum: Protozoa 

Class: flagellatae 

Disease: Giardiasis 

Habitat: in the upper part of small intestinal (duodenum). 

Host: final host ----------> human especially children . Intermediate host--------> No. 

Infective stage: mature cyst with 4 nuclei). 

Mode of infection: orally by ingestion mature cyst with contaminated food & water.  

Diagnostic sample: stool. 

Diagnostic stage: trophozoite &cyst stage. 

 

 

Morphology: have two stages. 

a- Trophozoite: 

1-Bilaterally symmetrical. 

2-Pear shape (rounded anteriorly & tapering posteriorly). 

3-Have 2 oval sucking (adhesive) discs at the anterior part of ventral flattened 

surface. 

4-Have 2 nuclei each with large central karyosome. 

5- Have 2 longitudinal axostyles & 2 median bodies (deeply staining boxes). 

6- Have 8 flagella (4pairs). 

7- Movement rapid , jerky, twisting motion (falling leaf movement). 

8- Found only in diarrheic stool (in acute stage). 
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b- Cyst:  

1- Mostly oval shape. 

2- Size 10-12 mµ with 2 layers. 

3- Have defined double wall. 

4- Have 2-4 nuclei at anterior end. 

5- Axostyle & parabasal body & ather structure may be seen. 

6- Found in formed stool & in liquid stool in large number. 

 

Life cycle 

Cyst forming in the intestine of infected host -------> become mature & pass out with 

feces --------> ingested by new host with contaminated food & water -------> 

excystation occurs in the small intestine --------> Trophozoite  multiply by simple 

fission -------> formation of cysts. 

Symptoms (clinical signs): 

Trophozoite of Giardia lamblia adhere to intestinal wall by their adhesive sucking 

discs & cause malabsorption  & dehydration that lead into repeated diarrhea with 

watery, greenish & fatty stool. 
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Laboratory Diagnosis: 

Stool examination ---------> direct smear --------> iodine or normal saline ------->  

examination for trophozoite  in diarrheic stool & cyst formed stool. 

 

2. Chilomastix mesnili 

Phylum: Protozoa 

Class: flagellatae 

Disease: nonpathogenic 

Habitat: large intestine. 

Host: final host ----------> human. Intermediate host--------> No. 

Infective stage: cyst. 

Mode of infection: orally by ingestion mature cyst with contaminated food & water.  

Diagnostic sample: stool. 

Diagnostic stage: trophozoite &cyst stage. 

Morphology: have two stages. 

a- Trophozoite: 

1- Pear or oval shape. 

2- Have one nucleus. 

3- Containing spiral groove and cytostome. 

4- Have 3 anterior flagella 
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b. Cyst stage: 

1- Oval or rounded shape. 

2- Contain one nucleus. 

3- Lemon shape with small anterior nipple.  

 

 

 

3-Trichomonas hominis 

Phylum: Protozoa 

Class: flagellatae 

Disease: nonpathogenic 

Habitat: large intestine. 

Host: final host ----------> human. Intermediate host--------> No. 

Infective stage: Trophozoite 

Mode of infection: orally by ingestion mature with contaminated food & water.  

Diagnostic sample: stool. 

Diagnostic stage: Trophozoite. 

Morphology: have only Trophozoite stage. 

1- Pear shape. 

2- Have one nucleus. 

3- Axostyle and undulating membrane along the body the body, spiral movment . 

4- Have 4 anterior flagellate directed forward . 

NOTES:All Trichomonas species 

1-have no cyst stage (only trophozoite). 

2-have undulyting membrane. 

3-have (4-5) flagella. 

Laboratory Diagnosis: 

Stool examination ---------> direct smear --------> iodine and saline ------->  

examination for trophozoite. 
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Trichomonas vaginales Trichomonas hominis 

 

B(Genital flagellates) 

 

Trichomonas vaginales 

Phylum: Protozoa 

Class: flagellatae 

Disease: Trichomonasis 

Habitat: Vagina of female &urethra of male . 

Host: final host ----------> human. Intermediate host--------> No. 

Infective stage: Trophozoite. 

Mode of infection: directly by sexual contact (the male carrier the disease from 

infected female to healthy female).  

Diagnostic sample: In female: vaginal swab or urine in male: Urethra discharge or 

urine. 

Diagnostic stage: trophozoite. 
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Morphology: have only trophozoite & have no cyst stage. 

1- Oval or Pear shape. 

2- Size 15-30 um 

3- Have 4 equal anterior flagella & 1 posterior flagellum. 

4- Have 1 large oval nucleus with equal distributed of chromatin. 

5- Have longitudinal axostyle. 

6- Have short undulating membrane. 

7- Rotating movement a gliding motion. 

Life cycle: 

Trophozoite multiply in vagina of infected female or in urethra of  infected male ----> 

transmitted directly during sexual contact between male & female. 

Symptoms (clinical signs): 

In female vaginitis (vaginal inflammation ) which lead to yellowish frothy vaginal 

discharge. In male: asymptomatic, may cause urethritis & urethral discharge. 

Laboratory Diagnosis: 

In female vaginal discharge , vaginal swab or urine ---------> direct smear with saline   

-------> search for trophozoite. Or stain by Giemsa stain -------> search for 

trophozoite. In male urethral discharge or urine in normal saline or stain by Giemsa.  
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Blood & tissue flagellates 

 
Parasitic flagellates that inhabit in blood &tissue of human including : 

 1- Genus: Leishmania. 

2- Genus: Trypanosoma. 

1- Genus: Leishmania 

Ther are 3 species of Leishmania that can infected man these are: 

1-Leishmania tropica. 

2-Leishmania donovani . 

3-Leishmania brazilensis .  

 
Phylum: protozoa. ,        Class: flagellates. 

 

Disease: 

1-Leishmania tropica: Causes cutaneous lieshmaniasis (oriental sore or Bagdad boil). 

2-Leishmania donovani :Causes visceral lieshmaniasis (Kala azar or black fever). 

3-Leishmania brazilensis :Causes muco-cutanous lieshmaniasis  (espundia) 

Habitat: 

1- L. tropica: in blood &skin tissue. 

2- L. donovani: blood & skin tissue. Monocyte of reticulo-endothelial system(viscera) 

Ex: spleen , liver , lymph node, bone marrow . 

3- L. brazilensis : blood &tissue of mucous membranes of nose, throat, ear , mouth. 

Hosts: 

**Final host: human & some vertebrates. 

**Intermediate host: female of sand fly (genus Phlebotomus). 

Infective stage: 

Promastigote stage (Leptomonas form) in salivary glands of sand fly. 
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Mode of infection: 

Through the skin by of biting of infected (insect vector) female of sand fly . 
 

 
 

Diagnostic sample: 

1- L. tropica: in blood & scraping  from the skin lesion. 

2- L. donovani: blood & tissue of reticulo-endothelial system. 

3- L. brazilensis : blood &tissue of mucous membranes. 

 

 

Diagnostic stage: 

Amastigote stage (Lieshmanial form). 

 

Treatment : Pentostam. 

Morphology: All Lieshmania parasite are similar morphology. 

 

a. Amastigote stage (lieshmanial form): found in man & some mammalians. 
 

1-Body is oval or spherical shape. 

2-Nucleus is rounded or oval usually position in the posterior half of the body. 

3-Kinetoplast of variable size (smaller than the nucleus) rod shaped or rounded, 

located at the anterior end of the body.     

4-No undulating membrane. 

5-No Free flagellum. 
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b.Promastigote (leptomonad form): found in female sand fly 

 

1-Body is elongated shape. 

2-Nucleus in the middle. 

3-Kinetoplast located near the posterior end. 

4-No undulating membrane. 

5-Free flagellum is present. 

 

Laboratory diagnosis of leishmaniasis: 

If the sample is tissue: 

1- Skin scraping from the lesion.  

2- Biopsy from the spleen , liver.                Smear --------Fixed-------stain by leishman 

3- From mucous membrane.  

 

Examin for Amstigote 

1- If the sample is blood —»blood film —> stain by leishman —> microscopic 

Examination for Amstigote , Blood shows a normocytic , normochromic anemia , 

leucopenia , neutropenia  and  thrombocytopenia . 

 

2- Serological methods  to demonstration of Abs by using specific leishmanial –Ags 

prepared from cultures . 

Serological methods  such as: ELISA, IFIA 
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Montenegro test: 0.1 ml of antigen injected intradermaly-----> after 48h his postive. 

 

4- Formal get test: 0.1 ml formalin + 1cc of serum ------>> shaken and kept in a rack 

at room temp ------> jellification and pacifications of  the serum test. 

5- Leishman test : (+ve in about 90% of cases when ulcer is present.)  
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 الثانية المـرحلـة                                                                                                                 المـوصل/  التقني المعهد

  د.معتز عادل        الطفيليات مادة                                                                                                          المرضية التحليالت قسم

27 
 

  

Genus: Trypanosoma 

There are 3 species of Tryoanosoma that can infected man these are :  

Trypanosoma gambiense.  

Ttrypanosoma rhodesiense.  

Trypanosoma cruzi 
Phylum: protozoa. ,        Class: flagellates. 

Disease:  

I. Tryoanosoma gambiense and   2. Tryoanosoma rhodesiense are cause Sleeping 

sickness or African trypanosomiasis. 

3 . Trypanooma cruzi: cause chaga’s disease or American trypanosomiasis. 

Habitat: 

1 . T. gambiense and     2.  T. rhodesiense'. firstly in blood & tissue of 

reticuloendothelial system especially lymph nodes & spleen. In chronic stage of 

disease parasites involving C. N. S. 

3. T. cruzi: blood & tissue especially cardiac muscle.  

Hosts: 

Final host: human: for all species of trypanosoma.  

Intermediate host: 1. Tryoanosoma gambiense and   2. Tryoanosoma rhodesiense 

Tse-tse fly genus Glossina. 

3. T. cruzi: Reduvid bug genus Triatomine. 

Infective stage: 

Trypomastigote stage. 

Mode of infection: 

Through the skin by of biting of infected (insect vector) Tse- tse fly for African 

trypanosome. And through the skin by entering of parasite during rubbed of skin 

contaminated by feces of   infected (insect vector) Reduvid bug (Triatomine bug ) for 

T. cruzi. 
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Diagnostic stage: 

For African species: trypomastigote only. 

 For T. cruzi: Trypomastigte in blood and Amastigote in tissue. 

 Diagnostic sample: 

* In early stage of infection (disease )—> the sample is blood. 

* In acute stage of disease —» the sample is tissues. 

* In chronic stage of sleeping sickness the samples involving C. S. F. 

Morphology: 

a. Epimastigote stage (Crithedial form): 

 

* Body is elongated. 

* Nucleus in the middle. 

* Kinetoplast is just in front of the nucleus.     

* Have short undulating membrane. 

* Free flagellum is usually present. 

b.Trypomastigote:(Trypanosomal 

* Body is elongated & flattened from side to side. 

* Nucleus in the middle. 

* Kinetoplast located near the posterior end. 

* Have long undulating membrane. 

* Free flagellum may or may not be present. 

* Volutine granules are present. 
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Laboratory diagnosis: 

* If the sample is blood —»blood film —> stain by leishman —> microscopic 

examination—direct demonstration of Trypomastigote stage for all species. 

* If the sample is tissue —» smear —> stain by leishman —> microscopic examination 

—> direct demonstration of Trypomastigote stage for African spices and amastigote 

stage for T.cruzi. 

* If the sample C.S.F. —»centrifugation ---> film—> stain by leishman —> microscopic 

examination-^-direct demonstration of Trypomastigote stage for African species. 

* Xenodiagnosis: this is a special diagnostic method for T. cruzi only (usually +ve 

results especially in acute phase of the disease). 

* Serological methods ( Haemagglutination test.) 

 
 
 

Class: Ciliatae 

General feature of parasitic Ciliatae : 
1- Usually habitat in the large intestine. 

2- Multiply asexually by simple binary fission. 

3- They are requiring only one host (no intermediate host). 

4- Move by cilia ex: Balantidium coli. 

5- Usually forming cyst stage. 
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Balantidium coli 

 
Phylum: protozoa.      Class: ciliatae 

 

Disease: Balantidiasis or Balantidial dysentery. 

Habitat: lumen of large intestine especially in colon. 

Host: final host --------> human & pigs. Intermediate host------> No. 

Infective stage:  cyst stage. 

Diagnostic sample: stool 

Diagnostic stages: Trophozoite & cyst stage. 

Treatment: Oxytetracycline 500mg ---->1 time daily-----> for 10 days. 

Mode of infection: oral route by ingestion of cyst with contaminated food & water. 

Morphology: have  two stages . 

 
A.Trophozoite : 

1-It is the largest intestinal protozoa of human. 

2-It is oval in shape. 

3-The body covers with longitudinal rows of cilia. 

4-Anteriorly end has a depression called peristome which leads to cytostome. 

5-Posteriorly end has a small opening called cytopyge. 

6-There are 2 nuclei, one is large & kidney shape called macronucleus, the second 

nucleus is small & rounded in shape & called micronucleus. 

7-Have 2 contractile vacuoles. 

8-Have many food vacuoles that contain bacteria & some time RBCs. 

B. Cyste 

1-Contian 2 nuclei (micronucleus & macronucleus). 

2-Have double layer cyst wall. 

3-No food vacuoles  contain 2 contractile vacuoles. 
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Life cycle 

Infected Pigs or Human -----> Cyst formed in the intestine -------> pass out with feces 

& ingested by new host with contaminated food & water -------> Excystation occurs in 

the small intestine ---------> Multiply by simple fission in large intestine ---------> 

Trophozoite   -------> (Encystment)  formation of cysts in the intestine. 

 

Laboratory Diagnosis  

Stool examination -------> direct smear ------> used iodine stain or normal salin -----> 

microscopic examination for trophozoites &cysts. 
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  Class  Sporozoa 

Generally introduction of characteristic features of sporozoa. Life 

cycle in generally of Plasmodium spp. In man and insects. 

 

 

Class Sporozoa (Telosporea) 

General features of parasitic Sporozoa: 

* Habitat in blood & tissues. 

* Require intermediate host. 

* No locomotion organs,.  

* Multiply sexually by sporogony & asexually by schizogony 

ex: Plasmodium vivax & toxoplasma gondii 

(Plasmodium Parasites) 

Clinically there are 4 species of plasmodium parasites that can infect man and cause 

malaria, these are: 

1.     Plasmodium vivax 

2. Plasmodium falciparum. 

3. Plasmodium malariae. 

4.    Plasmodium ovale. 

Phylum: protozoa.       Class: sporozoa. Disease: 

1-Plasmodium vivax cause benign tertian malaria. 

2-Plasmodium falciparum :cause malignant tertian malaria 

3-Plasmodium malariae: cause quartan malaria. 

4-Plasmodium ovale: mild tertian malaria. 

Habitate: In R. B. C. (Red Blood Cells). 
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Hosts: Final host; female Anopheline mosquito (it is the insect vector). 

Intermediate host: human and some vertebrates 

 Infective stage: Sporozoite. 

 Mode of infection: 

Through the skin_by biting of infected female Anopheline mosquito.  

Diagnostic sample: Blood  

Diagnostic stage:All Erythrocytic stages (Ring, amoebic, schizont and gametocytes). 

Treatment:  Chloroquine. 

Life cycle: Plasmodium vivax Plasmodium falciparum 
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 Plasmodium  vivax 

Plasmodium  ovale 

pathogenicity, Lab. diagnosis 

 

 

 

Morphological stages of Erythrocytic cycle of plasmodium : 

Plasmodium vivax: 

* The parasitized erythrocytes become enlarged, pale شحوب (deficient in Hb). 
,  

* The infected RBC contain fine dots (seimffner's dots) 

* Primarily invade reticulocytes (young red cells).  

* Single infection (one parasite infect the R.B.C)       

* All stages can be seen in the peripheral blood 

a. Trophozoite: 

i.     Ring stage: (early or young trophozoite)  

* Delicate ring usually with one nucleus on one side (sigaet-ring appearance). 

* The size of the ring is large nearly equals (1/3-1/2) diamante of the RBC. 

* Usually one ring (parasite ) infects the RBC. 

ii.     Amoeboid stage: (late or old trophozoite) 

* Is very pleomorphic, as the trophozoite grows it become irregular, finely 

pigmented plasmodium organism. 

* That shows marked amoeboid activity, many pseudopodial processes are seen. 

* It fills over 
1
/2 the size of the enlarged RBC. 

* The pigment in the developing trophozoite is fine, light brown & scattered. 

b. Schizont: 
 

* Fills over 
3
/2 the RBC. 

* Its nucleus divide (once the nucleus divide it is called schizont). 

*The parasite losses its activity & contains accumulations of pigment in the 

cytoplasm. 

* The maximum size of the schizont in about 8-10 micron undergoes 
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segmentation, this occurs around 48 hours. ) 

*The pigment accumulate eccentrically & the divided nucleus with portion of the 

cytoplasm form number of round or oval cells called Erythrocytic Merozoites 

which are about 1.5 -2 micron in diameter. 

* In P.   vivax  each  mature  schizont  contain  more  than   14-24  merozoite. 

c.gametocytes: 

* They are round or oval, nearly fill the erythrocyte. 

* Micragametocyte (c.gametocyte) has a pink diffuse nucleus & pale blue 

cytoplasm.*The macrogametocyte(gametocyte ) with darker blue cytoplasm & 

compact 

nucleus, often located at the periphery at the parasite. 2.  

 

Plasmodium falciparum: 

* The parasitized RBC is not enlarged with coarse stippling (Maurer's clefts or dots). 

* Multiple infection of the RBC is a common characteristic. 

It can invade all the red cell (of all ages). 

* Only the ring forms & gametocytes are ordinary seen in peripheral blood. 

i.   Ring stage (early or young trophozoite): 

* Small ring in size (1/5 the RBC diameter). 

* It may contain double chromatin dots (nuclei). 

* Multiple infection is common. May adhes to the RBC surface from the in side. 

ii. Old (late) trophozoite: 
 

* Compact & rounded (not amoeboid).        

* Pigment is coarse & black in few clamps. 

* (Usually not seen in peripheral blood).  

b. Schizont: 

* Resemble (similar) to that of P. vivax but not seen or very rare in peripheral 

blood (in blood of deep tissues). 

* Mature schizont usually contain more than (18-32) merozoite. 

c. Gametocytes: 
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* Crescent in shape, stretching the corpuscular covering (elliptical). 

* When fully developed they have a characteristic banana shape, they so 

called crescent. 

3. Plasmodium Malarias: 

* Infected RBC is not enlarged & no dots. 

* Primarily invade old RBC. 

* All the forms of development can be seen in peripheral blood. 

a. Trophozoite: 

i. Ring stage (early Trophozoite): 

* The size of the ring is large nearly equals ~ 1/3 the size of RBC. 

* Usually with one chromatin granules (nucleus). 

* The ring is thick. 

* Usually one parasite infect the RBC. 

ii. Old or late trophozoite (band form): 

* May assume band shape. 

* It contains abundant coarse granules of dark brown or black pigment. 

b. Schizont: 

* Mature schizont almost fills the unenlarged RBC, resemble a rosette having a 

central compact mass of black pigment surrounded by less than 12. 

* Mature schizont usually contain 8-10 merozoite. 

c. Gametocytes: 

* Are similar to those of P. vivax but are smaller & contain less pigment. 
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Morphological stages and life cycle of malaria parasites. Vertical order: ring stage 

(a); early trophozoite (b); late trophozoite (c); schizont (d); male gametocyte (e); 

female gametocyte (f). Horizontal order: Plasmodium ovale (1); P. malariae (2); P. 

vivax (3); P. falciparum (4). RBC: red blood cells.  
 

 

Plasmodium  malariae 

Plasmodium  falciparum 

 pathogenicity, Lab. diagnosis and short notes of parasites  

Babesia spp. The defferentes in lab. diagnosis with 

Plasmodium spp. 
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Pathogenicity & symptoms of malaria: 

* Fever, sweating , chill. 

* Anemia: in chronic stage of malaria 

* The main clinical features in a typical case of malaria are paroxysm نوبة of fever 

which appear at regular intervals. 

* Each paroxysm shows a succession of 3 stages: 

1. Hot stage (fever): lasting for 1- 4 hours. 

2. Sweating stage: lasting for 1-2 hours. 

3. Cold stage (chill): lasting for 30 minutes to 1 hour. 
 

* Paroxysm occurs due to the sudden liberation of merozoites into blood stream. 

* Anemia & other symptoms occur at the chronic stages of the disease. 

* In Plasmodium falciparum the disease may by developed to Black Water Fever. 

Laboratory diagnosis of malaria: 

Peripheral Blood —> blood film 

1. Thin blood film : stain by leishman. 

2. Thick: blood film: stain by geimsa. 

Microscopic examination for erythrocytic stages. 

Notes: 

* Thin blood film: for differentiating species & stages. 

* Thick blood film: chance of detecting malarial parasites is larger. 

* Blood film should be done repeatedly 

* Misdiagnosis & difficulties in diagnosing malaria. 
 

1. Dirty slide. 

2. Stain (not filtered). 

3. old specimen. 

4. If the patient in severely anemic. 

5. If the patient is on treatment 
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6. Serologicall diagnosis: 
 

* ELISA & RIA (Radio Immune Assay). 

* Only in sui^vey & in checking blood from blood donors. 
 
 

Life cycle: Consist of: 

a.) Asexual life cycle (in liver & RBCs of human). 

b.) Sexual:  life cycle (in mid gut of female Anopheline mosquito). 
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Malaria parasites—Erythrocytic stages of the four species 
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B. Malaria life cycle in mosquito; sexual. 
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Morphology 
 

*The trophozoite and tissue cyst represent stages in asexual multiplication 

(schizogony), while the the oocyst is formed by sexual reproduction (gametogony or 

sporogony). 

*All 3 forms occur in domestic cats and other felines, which are the defi nitive hosts 

and support both schizogony and gametogony. 

*Only the asexual forms, trophozoites and tissue cysts are present in other animals, 

including humans and birds, which are the intermediate hosts. 

*All the 3 forms are infectious to man. 

Trophozoites (Tachyzoites) 

The trophozoite is crescentshaped, with one end pointed and the other end rounded. 

*It measures 3–7 μm in length. The nucleus is ovoid and is situated at the blunt end of 

the parasite. 

*The actively multiplying trophozoite is seen intracellularly in various tissues during 

early acute phase of infection. Extracellular trophozoites can also be seen in 

impression smears. 

*It can invade any nucleated cell and replicate within cytoplasmic vacuoles by a 

process called endogony (internal budding). 
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Tissue cyst 

Tissue cysts are the resting form of the parasite. 

*They are found during chronic stage of the infection and can be found in the brain 

(most common site), skeletal muscles, and various other organs. 

*The cyst wall is eosionophilic and stains with silver, in contrast to the pseudocyst. 

* The slowly multiplying parasites within the cyst are called bradyzoites. 

*The cyst is round or oval, 10–20 μm in size and contains numerous bradyzoites. Cysts 

remain viable in tissue for several years. 

*In immunologically normal hosts, the cysts remain silent, but in the immunodefi cient 

subjects, they may get reactivated, leading to clinical disease. 

*It is relatively resistant and when the raw or undercooked meat containing the cysts is 

eaten, infection occurs. 

*The cyst wall is disrupted by peptic or tryptic digestion and the released parasites 

initiate infection by invading intestinal epithelial cells. 

*They reach various tissues and organs through blood and lymphatic dissemination. 

*Cysts are susceptible to dessication, freezing, and thawing, and heat above 60°C. 
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Laboratory Diagnosis 

The diagnosis of acute toxoplasmosis is made mainly by demonstration of trophozoites 

and cysts in tissue and body fluids and by serology (Flowchart 7.1). 

1-Microscopy 

Tachyzoites and tissue cysts can be detected in various specimens like blood, sputum, 

bone marrow aspirate, cerebrospinal fluid (CSF), aminiotic fluid, and biopsy material 

from lymphnode, spleen, and brain.  

*Smear made from above specimens is stained by Giemsa, PAS, or Gomori 

methanamine silver (GMS) stain.  

*Tachyzoites appear as crescent-shaped structures with blue cytoplasm and dark 

nucleus. 
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*Tachyzoites or cyst can also be demonstrated effectively by fluroscent conjugated 

antibody technique in tissue biopsy or impression smear. 

*Presence of only tissue cysts does not differentiate between active and chronic 

infection. 

*The presence of cysts in placenta or tissues of newborn establishes congenital 

toxoplasma infection. 

2-Animal Inoculation 

Toxoplasma can be isolated by inoculating body fluids, blood, or tissue specimes by 

intraperitoneal inoculation in mice or in tissue culture. Mice should be examined for 

Toxoplasma in their peritoneal exudate after 7–10 days of inoculation. 

3-Serodiagnosis 

Serology is the main stay for diagnosis of toxoplasmosis. 

A)Antibody detection 

Diagnosis of acute infection with T. gondii can be made by detection of the 

simultaneous presence of IgM and IgG antibodies. 

*Tests for detecting IgG antibody include: 

€ 1- Enzyme-linked immunosorbent assay (ELISA) 

€ 2- Indirect fluroscent antibody test (IFAT) 

€ 3- Latex agglutination test 

€ 4- Sabin-Feldman dye test. 

*Positive IgG titer (>1:10) can be detected as early as 2–3weeks after infection. Peak 

level of antibody is observed in blood 4–8 weeks after infection. 

*A positive IgM antibody titer indicates an early primary infection. The serum IgM 

titer can be measured by double sandwich IgM ELISA or IgM immunosorbent 

assay (IgM-ISAGA). Both assays are equally specific and sensitive. Negative IgM titer 

and postive IgG titer indicate distant infection. 

*The double sandwich IgA-ELISA test is used for detecting congenital infection in 

newborns. 
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B)Antigen detection 

Detection of antigen by ELISA indicates recent Toxoplasma nfection. 

*In AIDS and other immonocompromised patients,antigen detection is very useful. 

*Detection of antigen in amniotic fluid is helpful to diagnose congenital 

toxoplasmosis. 

4-Molecular Methods 

DNA hybridization techniques and polymerase chain reaction (PCR) are increasingly 

used to detect Toxoplasma from different tissues and body fluids. 

*B1 gene of T. gondii can be detected by PCR of the aminiotic fluid in case of 

congenital toxoplasmosis. 

5-Imaging 

Magnetic resonance imaging (MRI) and computed tomography (CT) scan are used to 

diagnose toxoplasmosis with central nervous system involvement. 

*Ultrasonography (USG) of the fetus in utero at 20–24 weeks of pregnancy is useful 

for diagnosis of congenital toxoplasmosis. 

 

Pathogenicity and Clinical Features 

The outcome of Toxoplasma infection depends on the immune status of the infected 

person. 

1- Congenital toxoplasmosis 

Congenital toxoplasmosis results when T. gondii is transmitted transplacentally from 

mother to fetus. 

*This occurs when the mother gets primary toxoplasma infection, whether clinical or 

asymptomatic, during the pregnancy. 

*The risk of fetal infection rises with progress of gestation; from 25%, when the 

mother acquires primary infection in first trimester to 65% in the third trimester. 

Conversely, the severity of fetal damage is highest, when infection is transmitted in 

early pregnancy. 
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*Mothers with chronic or latent Toxoplasma infection, acquired earlier, do not 

ordinarily infect their babies. But in some women with latent or chronic infection, the 

tissue cyst may be reactivated during pregnancy and liberate trophozoites, which may 

infect the fetus in utero. 

2- Acquired Toxoplasmosis 

*Infection acquired postnatally is mostly asymptomatic. 

*The most common manifestation of acute acquired toxoplasmosis is 

lymphadenopathy; the cervical lymphnodes being most frequently affected. 

*Fever, headache, myalgia, and splenomegaly are often present. The illness may 

resemble mild flu and is selflimited, although the lymphadenopathy may persist. 

*In some cases, there may be a typhus-like exanthema with pneumonitis, myocarditis, 

and meninogoencephalitis, which may be fatal. 

3- Ocular toxoplasmosis 

Another type of toxoplasmosis is ocular. 

*It may present as uveitis, choroiditis, or chorioretinitis. 

*Some cases may be so severe that they require enucleation. 

4- Toxoplamosis in Immunocompromised Patients 

Toxoplasmosis is most serious and often fatal in immunocompromised patients, 

particularly in AIDS, whether it may be due to reactivation of latent infection or new 

acquisition of infections.  

*In these patients, involvement of brain is most common. 

*Clinical manifestation include encephalitis, altered mental state, seizures, cerebellar 

signs, meningismus, and neuropsychiatric manifestations. 
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*Besides central nervous system involvement, other organs involved are lungs, 

pancreas, gastrointestinal tract, eyes, heart, liver and pneumonia. 

Treatment 

Congenital Toxoplasmosis 

Neonates with congenital infection are treated with oral pyrimethamine (1 mg/kg) 

daily and sulfadiazine (100 mg/kg) with folinic acid for 1 year. Systemic corticostoriod 

may be added to reduce chorioretinitis. 

Immunocompetent Patients 

Immunologically competent adults and older children, who have only 

lymphadenopathy, do not require specific therapy unless they have persistent, severe 

symptoms. 

*Patients with ocular toxoplasmosis are treated for 1 month with pyrimethamine plus 

either sulfadiazine or clindamycin. 
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Phylum Platyhelminthes  

A-Cestodes (Tapeworms)              B- Trematodes (Flukes)  

The cestodes, or tapeworms, constitute another class of the phylum Platyhelminthes. 

Adult cestodes are segmented worms. The cestodes exhibit two unique morphological 

features; they all possess flat, ribbon like bodies and lack an alimentary canal. The 

adult stages live in the small intestine of the definitive host. These worms vary in 

length from a few millimeters (Echinococcus granulosus) to several meters (Taenia 

saginata) depending on the species. The body of the cestode can be divided into three 

main regions:  

1. The scolex (plural: scolices): the anterior part of the worm by which the worm 

attaches itself to the intestinal wall. Usually it has suckers and sometimes hooks for 

this purpose.  

2. The neck (growth region): the part immediately posterior to the scolex and from 

which the tapeworm segments (proglottids) develop.  

3.The strobila (body segments): this part comprises the chain of segments 

(proglottids). Each segment is hermaphrodite containing both male and female 

reproductive organs, which open at a common genital pore. The segments closest to 

the neck are called immature segments, in which the reproductive structures are not 

completely developed. Segments in which either set of genitalia are fully developed 

are called mature. The segment which contains the uterus (which contains large 

numbers of eggs) is termed gravid.  

Clinically important cestodes pathogenic to humans are:  

• Taenia saginata (beef tapeworm)  

• Taenia solium (pork tapeworm)  

• Taenia multiceps (Multiceps multiceps)  

• Hymenolepis nana (dwarf tapeworm)  

• Hymenolepis diminuta ( rodent tapeworm)  

• Echinococcus spp. (E. granulosus, E. multilocularis and E. vogeli (hydatid cysts).  
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1. Taenia saginata (beef tapeworm) or (bovine tape worm)  

Common name: (beef tape worm) or (bovine tape worm) 

Disease : taeniasis or beef tape worm infection 

Infective stage: Cysticercus bovis (larval stage) 

Definitive host: humans  

Intermediate host: cattle  

Mode of infection: oral route by ingesting Cysticercus (undercooked) with poorly 

cooked infected meat. 

Habitat: 

a) Adults inhabit small intestine of man only. 

b) Eggs passes in human feces either individually or with in the separated gravid 

segment.  

c) Larva (cysticercus) in the muscles of cattle. 

Larva: Cysticercus bovis  

This tapeworm is the most common adult worm found in humans. More than 60 

million people are infected with T. saginata worldwide and it has a cosmopolitan 

distribution, but is more common in developing countries where hygiene is poor and 

the inhabitants have the customs of eating raw or poorly-cooked meat.  

Morphology  

Eggs: The eggs are usually spherical and are yellow-brown and measure 35 x 45 μm. 

The shell is thick and radially striated. They contain a six-hooked oncosphere 

(embryo). The eggs are routinely found in the stool (Figure 4.1).  

Larva: A cysticercus (Cysticercus bovis) is a fluid-filled bladder-like cyst into which 

one protoscolex is invaginated. It occurs in vertebrate intermediate hosts only. The 

cysticerci are found in the intramuscular connective tissues and usually found in 

tongue, heart and muscles.  

Adult worm: This worm can be up to 4 to 6 meters long and 12 mm in width. It has a 

pearshaped head (scolex) with four suckers but no hooks or rostellum (Figure 4.1). It 
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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).  

Life cycle  

The life cycle of T. saginata is illustrated in Figure 4.2. When a tapeworm larval cyst 

(cysticercus) is ingested with poorly cooked infected meat, the larva escapes the cyst 

and passes to the small intestine where it attaches to the mucosa by the scolex 

suckers. The proglottids develop as the worm matures in 3 to 4 months. The adult 

may live in the small intestine as long as 25 years and pass gravid proglottids with the 

feces. Eggs librated from the proglottid contaminate and persist on vegetation for 

several days and when consumed by cattle, they hatch and form cysticerci.  

 

Symptoms  

The adult worm causes mild symptoms such as slight intestinal irritation with 

diarrhea, constipation or indigestion. The adult worm enters in a competition with the 

host for food.  

Diagnosis  

Diagnosis of intestinal taeniasis can be made by recovery of the characteristic eggs in 

the stool.  
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However, the eggs of T. solium and T. saginata are identical and diagnosis is made 

by the recovery of the segments or scolex (see Table 4-1 for more details).  

Treatment and control  

Praziquantel is the drug of choice for both T. saginata and T. solium. Cattle should 

not be allowed to graze on ground contaminated by human feces.  

 

Figure 4.2. Taenia saginata and T. solium.  

1. Line drawing shows mature segment of T. saginata.  

2. Line drawing shows mature segment of T. solium.  

3. Life cycle of T. saginata.  

4. Life cycle of T. solium.  

2. Taenia solium (pork tapeworm)  

Definitive host: man  

Intermediate host: pig  

Larva: Cysticercus cellulosae. 56  
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Morphology  

Adult worm: The pork tapeworm has a worldwide distribution and it is an important 

human parasite where raw or poorly cooked pork is eaten. T. solium is slightly 

smaller than T. saginata.  

It has a globular scolex with four suckers and a circular row of hooks (rostellum) that 

gives it a solar appearance . There is a neck and it has a long flat body (several meters 

in length). The proglottids are 5 x 10 mm with a 7-12 branch uterus.  

Eggs: The eggs are usually spherical and are yellow-brown and identical to those of 

T. saginata.  

They contain a six-hooked oncosphere (embryo). In contrast to T. saginata, the eggs 

of T. solium are infectious for humans and consequently all clinical specimens 

containing proglottids and /or eggs should be handled very carefully in order to avoid 

accidental ingestion of infective eggs and resulting cysticercosis.  

Larva: A cysticercus (Cysticercus cellulosae) is a fluid-filled bladder-like cyst into 

which one protoscolex is invaginated. It occurs in both humans and pigs. The 

cysticerci are found in the subcutaneous and intramuscular tissues, eye, brain, and 

other body sites.  

Life cycle  

The life cycle of this tapeworm (Figure 4.2 ) requires one intermediate host, the pig. 

The embryonated eggs ingested by a pig develop into the infective larval stage or 

cysticercus in the muscles. When humans eat poorly cooked cysticercus-infected 

meat, all except the scolex portion is digested, and the scolex attaches to the intestinal 

wall and start forming a chain of proglottids.  

It is important to mention that infection with the larval stage or cysticercus 

(cysticercosis) occurs after ingestion of eggs, either from their own stools or from 

other sources. The cysticercus larva completes its development in about two months.  

In addition to the humans and pigs, dogs and bears may serve as intermediate hosts. 

Humans are the only known definitive hosts.  



 الثانية المـرحلـة                                                                                                                 المـوصل/  التقني المعهد

  الطفيليات مادة                                                                                                          المرضية التحليالت قسم

6 
 

Symptoms  

Light infections remain asymptomatic, but heavier infections may produce abdominal  

discomfort, gastric pain, vomiting and diarrhea.  

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. In some 

countries, cerebral cysticercosis may account for up to 20% of neurological cases. 

Ocular cysticercosis occurs in about 2.5% of patients while muscular cysticercosis is 

about 10%. 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. The diagnosis of 

cysticercosis depends upon serology (presence of antibodies). Magnetic Resonance 

Imaging (MRI) scan may reveal the presence of lesions in the brain. Calcified 

cysticerci in muscles are usually appear 3-5 years after the initial infection.  

Treatment and Control  

Praziquantel is the drug of choice.  

A careful inspection of beef and pork, proper cooking or freezing of meat are 

effective measures due to the fact that cysticerci can be killed at temperatures below -

10o C and above 50o C. 
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4. Hymenolepis nana (dwarf tapeworm)  

Dwarf tapeworm infection is distributed worldwide with primarily human to human 

transmission.  

The infection with H. nana is common in Iraq, especially among children.  

Morphology  

Adult worm: This is a small tapeworm (20 x 0.7 mm) which infects children. The 

scolex has four suckers and a short rostellum with hooks.  

Eggs: The eggs are round to oval with a thin shell and measure 30-47 μm. The 

oncosphere has two polar thickenings from which arise polar filaments that lie 

between the oncosphere and the shell. 

Life cycle  

The life cycle of H. nana is illustrated in. Eggs are immediately infective when 

passed with the feces. 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, attach to the intestinal mucosa and develop into adults that reside in 

the ileal portion of the small intestine producing gravid proglottids. Eggs passed in 

the stool when released from proglottids through its genital atrium or when gravid 

segments 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. Although the normal life span of adult worms is 4 to 6 weeks, 

autoinfection allows the infection to continue for years. Rodents are the reservoir 

host.  

Symptoms  

Light infections produce vague abdominal disturbances but heavier infections may 

cause enteritis. 
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Diagnosis  

Diagnosis is based on finding eggs in the feces.  

Treatment and control  

Niclosamide is the drug of choice. Hygiene is the best control. 
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5. Hymenolepis diminuta (rat tapeworm)  

Hymenolepis diminuta has a worldwide distribution and the infection (true zoonosis) 

is acquired by the ingestion of immature tapeworm larvae (cysticercoid) from 

infected arthropods.  

Morphology  

Adult worm: The scolex has four suckers but no hooks. Hymenolepis diminuta is 

larger than H. nana and reaches up to 1 m.  

Eggs: The eggs are similar to those of H. nana except that they do not have polar 

filaments as in the eggs of H. nana.  

Life cycle  

The life cycle of H. diminuta is illustrated in and it is very similar to that of H. nana 

except that include an arthropod intermediate host. Briefly, when the eggs are 

ingested by the suitable arthropod intermediate host, the cysticercoid larva develop 

which is similar in morphology to that of H. nana. Species from the genus Tribolium 

are common intermediate hosts for H. diminuta. The cysticercoid larvae persist 

through the arthropod‟s morphogenesis to adulthood. Humans can be accidentally 

infected through the ingestion of insects containing immature tapeworm larvae 

(cysticercoid) in precooked cereals, or other food items, and directly from the 

environment. The cysticercoid larvae develop into adult worms in the intestine.  

Symptoms  

Most infections are asymptomatic but some patients may show mild gastrointestinal 

complaints such as nausea, anorexia, abdominal pain, and diarrhea.  

Treatment and control  

Praziquantel is very effective. Improved hygiene, proper disposal of faecal waste, 

proper washing of contaminated fruits and vegetables are good control measure. 

 

 

 

 



 الثانية المـرحلـة                                                                                                                 المـوصل/  التقني المعهد

  الطفيليات مادة                                                                                                          المرضية التحليالت قسم

11 
 

5. Echinococcus granulosus (hydatid disease/hydatidosis)  

The genus Echinococcus contains four species (E. granulosus, E. multilocularis, E. 

vogeli and E. oligarthrus) for which humans are hosts to the larval stage, or hydatid. 

The final host of Echinococcus is always a carnivore and the degree of host 

specificity expressed is far greater than at the intermediate host level. Although 

hydatid disease, hydatidosis and echinococcosis are all terms used to refer to 

infection with the metacestode (hydatid cyst), the terms hydatid disease and 

hydatidosis should be restricted to infection with the metacestode, and echinococcosis 

to infection with the adult stage. In Iraq, hydatidosis is the most common helminthic 

zoonosis, which affects humans and a wide range of livestock species, with a major 

medical, social and economical burden. The clinical and economic significance of the 

parasite are almost completely confined to infection with the metacestode. 

Echinococcus granulosus has been isolated from stray dogs from most parts of Iraq.  

Morphology  

Echinococcus granulosus is the smallest tapeworm (3 to 9 mm long). The body 

consists of a scolex, neck and usually three segments (immature, mature and gravid). 

The eggs are very similar to those of Taenia. The eggs of E. granulosus contain an 

embryo called oncosphere or hexacanth because it bears six hooklets .  

Life cycle  

The adult worm lives in domestic and wild carnivorous animals (especially the 

members of the family Canidae). When released from the final host, the egg is fully 

embryonated and infective to a suitable intermediate host. When the eggs are ingested 

by the grazing farm animals or humans, they hatch in the stomach and small intestine 

and the oncosphere attaches to the villi, presumably using its hooks as an anchor and 

then post-oncospheral development proceeds leadding to the formation of the hydatid 

cyst (metacestode) containing many larvae (protoscolices or hydatid sand). When 

canids (dogs and other members) consume infected organs of these animals, 

protoscolices escape the cyst, enter the small intestine and develop into adult worms.  
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When swallowed by man, Echinococcus eggs produce embryos that penetrate the 

small intestine, enter the circulation and form cysts in liver, lung, eyes, bones, and 

sometimes, brain (no organ or part of the body is immune against the infection except 

nails and hairs). The cyst is round and measures 1 to 7 cm in diameter, although it 

may grow to be 30 cm. The cyst consists of an outer anuclear hyaline cuticula and an 

inner nucleated germinal layer containing clear yellow fluid. Daughter hydatid cysts 

attach to the germinal layer, although some cysts, known as brood cysts, may have 

only larvae (hydatid sand). It is important to mention that some hydatid cysts are 

sterile and contain no sand (protoscolices). Humans are dead end hosts unless the 

dead bodies are eaten by canids.  
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Symptoms  

The symptoms of hydatid disease vary according to the location of the cyst. Large 

abdominal cysts produce increasing discomfort. Liver cysts cause obstructive 

jaundice. Cysts in the lungs may give rise to cough, shortness of breath, pain in the 

chest and pulmonary abscesses. Brain cysts produce intracranial pressure and 

Jacksonian epilepsy. Kidney cysts cause renal dysfunction. Rupture of an abdominal 

hydatid cyst, either through trauma or during surgery, may lead to anaphylactic shock 

in addition to the possibility of spreading the infection through seeding the peritoneal 

cavity with hydatid sand or bits of germinal epithelium, which are capable of 

producing new cysts. 

  

Diagnosis  

Intradermal (Casoni) test with hydatid fluid is useful. Pulmonary cysts and calcified 

cysts can be visualized by radiographic examination. Antibodies against hydatid fluid 

antigens have been detected in a sizable population of infected individuals by ELISA, 

indirect hemagglutination test or pentonite fluctuation (PF) test.  

Treatment and control  

Surgical removal of cyst or inactivation of hydatid sand by injecting the cyst with 

10% formalin and its removal within five minutes are very effective methods. It has 

been claimed that a high dose of Mebendazole results in some success. Preventive 

measures involve avoiding contact with infected dogs and cats, deworming them 

periodically, and no feeding of sheep viscera to dogs and other canids.  
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Trematodes (Flukes)  

The trematoda, or flukes, constitute one class of the phylum Platyhelminthes. Adult 

trematodes are unsegment organisms. Some are flattened dorso-ventrally, others are 

rounded and fleshy, and few are long and nematode-like. With the exception of one 

family (Schistosomatidae), digenean trematodes are hermaphrodite. The most 

important trematodes from a clinical point of view are blood flukes, Schistosoma 

mansoni, S. japonicum and S. hematobium. Other trematodes of medical importance 

are intestinal fluke, Fasciolopsis buski, liver fluke, Clonorchis sinensis and lung 

fluke, Paragonimus westermani.  

The general digenean life cycle ثنائيات االجيال 

The life cycle is always indirect; the first intermediate host is mostly a snail, usually 

aquatic with some exceptions (for example Dirocoelium dendriticum, which uses a 

land snail as an intermediate host). In some cycles, there is a secondary intermediate 

host, rarely, a third. With few exceptions, life cycles are entirely dependent on the 

availability of water. In their life cycle, digenean flukes pass through a series of 

morphologically distinct larval stages. In a few cycles one of these stages may be 

omitted and another repeated.  

Egg: Usually ovoid or ellipsoidal with an operculum at one end. The egg contains a 

morula when laid that develops into the first larval stage usually after the egg has left 

the definitive host.  

The first larval stage is a miracidium.  

 

1-Miracidium: The miracidium hatches in response to specific stimuli such as 

light. It is ciliated and swims rapidly in water. Its life-span is short and it must meet a 

suitable snail host within a few hours in order to develop further. The miracidium 

enters the snail usually by penetrating its integument using enzymes. As it enters the 

snail‟s tissues, it loses its cilia and becomes the second larval stage, the sporocyst. 
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2-Sporocyst: The sporocyst is usually a sac-like structure containing germinal cells 

that develop into the next stage, the redia. Several rediae develop in each sporocyst 

and when mature burst through the sporocyst wall. Sporocysts of some species 

become large and branched (usually in life cycle where the redia stage is omitted).  

 

3-Redia: The redia is elongate and has a mouth and simple gut. It is motile and 

usually migrates to the digestive gland (hepato-pancreas) of the snail which provides 

a highly nutritive medium.  

Germinal cells within the redia develop into the next stage, the cercaria. Many 

cercariae are formed in each redia; when mature they leave the redia through a “birth 

pore”.  

 

4-Cercaria: The cercaria consists of a body and a tail. The body has suckers, a gut 

and flame cells. The tail, attached posteriorly, is used to propel the cercaria in water. 

The cercariae are the last stage to develop in the snail host, in most species, leave it 

when fully developed. With few exceptions, the cercariae encyst to become  

 

metacercariae; they start to secret a cyst around themselves and shed their tails. 

Encystment occurs in different situations depending on the species. It may occur on 

vegetation in water, on or in the intermediate host, on or in a second intermediate host 

(commonly a fish).  

The definitive host becomes infected by ingestion of the metacercaria which excysts 

in the intestine and develops to maturity either there or after migrating to the 

appropriate site. In some trematodes (e.g. schistosomes) the infective stage is the 

cercaria which infects the definitive host by penetrating its skin. Another exception to 

the general trend of life cycles is seen in the life cycle of Dicrocoelium dendriticum 

that lives in the livers of ruminants in Europe and Asia; where its life cycle involves 

land snails and ants as intermediate hosts.  
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 (A) Intestinal flukes  

Treatment and control  

The drug of choice is praziquantel. Other effective drugs include hexachloroparaxylol 

and bithionol (bitin). Control measures include the treatment of the patients, carriers 

and pigs, health education, improved hygiene, appropriate disposal of fecal waste, 

and adequate washing of contaminated plant material. Sewage should be treated 

before disposal.  

 

4. Fasciola hepatica (sheep liver fluke infection/fascioliasis)  

Fasciola hepatica (the sheep liver fluke) is a parasite of herbivores that can infect 

humans accidentally. Fascioliasis occurs worldwide. Human infections with F. 

hepatica are found in areas where sheep and cattle are raised, and where humans 

consume raw watercress, including Europe, the Middle East, and Asia. Fascioliasis is 

common in Iraq.  

Morphology  

The adult worm measures up to 30 mm by 13 mm and lives in the large biliary ducts 

of the mammalian host. Body flattened, ovate with a distinct anterior cone. The 

intestine, testes and ovary are extensively branched and sometimes difficult to 

distinguish between one another even in stained specimens. The vitellaria are lateral 

and the genital pore is anterior to the ventral sucker . Eggs are yellow in colour and 

measure 150 x 90 μm with a single operculum.  

Life cycle: 

 The life cycle of F. hepatica is illustrated in. Immature eggs are discharged in the 

biliary ducts and in the stool. Eggs become embryonated in water, hatch and 

releasemiracidia, which invade a suitable snail intermediate host. Development of the 

larval stages only occurs in snails which belong to the family Lymnaediae which are 

freshwater snails. 
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Several developmental stages (sporocysts, rediae, and cercariae. occur in snail. The 

cercariae are released from the snail and encyst as metacercariae mainly on aquatic 

vegetation. Mammals acquire the infection by eating vegetation-containing 

metacercariae. Humans can become infected by ingesting metacercariae-containing 

freshwater plants, especially watercress. After ingestion, the metacercariae excyst in 

the duodenum and migrate through the intestinal wall, the peritoneal cavity, and the 

liver parenchyma into the biliary ducts, where they develop into adults. In humans, 

maturation from metacercariae into adult flukes takes approximately 3 to 4 months 

and the adult worms may live for 9 years in the bile ducts.  
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Symptoms  

The damage caused by F. hepatica or F. gigantica depends mainly on the number of 

worms. The toxic products of the larvae may cause hyperplasia of the bile ducts. 

Although some infected persons are asymptomatic, symptoms associated with the 

larval stage include fever and gastric pain. In addition, mild to moderate anemia, 

eosinophilia and leukocytosis occur in many patients.  

The adult worms cause considerable damage mainly due to the mechanical irritation 

and metabolic byproducts as well as obstruction.  

Diagnosis  

Diagnosis depends mainly on the recovery and identification of eggs in stool 

specimens. The eggs can be detected in the feces either by direct microscopy or by 

concentration techniques. In heavy infections, adult worms can be detected in the 

stool, especially during treatment.  

Treatment and control  

Bithinol is recommended for treatment of fascioliasis.  

Main control measures include adequate washing of contaminated plant materials, 

and adequate disposal of faecal waste. Watercress and other water vegetation should 

not be grown for human use in water to which herbivores have access.  

 

The Lung Trematodes  

At least 28 species of Paragonimus have been identified in the world and at least 8 of 

these species are known to infect humans. Lung flukes are mainly parasites of wild 

felines, canines, and wild mammals such as tigers, lions, leopards, cats, dogs, foxes, 

wolves, wild pigs, opssumes, racoons and minks. Humans are accidental hosts for 

these parasites.  

Paragonimus westermani (lung fluke disease or paragonimiasis)  

Paragonimus westermani is the best known of the lung flukes affecting humans. This 

worm is most commonly encountered in parts of Asia, Africa and South America. No 

cases have been reported from Iraq.  
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Morphology  

Adult worms are reddish brown and thick bodies. Normally, they are encapsulated in 

cystic structures close to the bronchi. The eggs are ovoid and measure 85 by 55 μm 

and are unembryonated when found in the sputum or feces. They have a thick shell 

with an operculum at one end and opercular shoulders, by which they can be 

distinguished from the eggs of Diphyllobothrium latum.  

Life cycle  

This worm infects humans (and domestic carnivores) when crab and crayfish meat 

infested with encysted metacercaria is consumed. When the metacercaria reachs the 

small intestine, penetrates the intestinal wall first and then the lung where it reaches 

maturity. When the eggs reach fresh water, they hatch, produce a miracidia which 

penetrate the tissues of the suitable snail host where they develp into cercariae. The 

cercaria leave the snail and penetrate gills, muscles or viscera of fresh water crabs 

and crayfish, and become encysted in flesh as metacercaria. The final hosts become 

infected by ingesting the crayfish meat containing the encysted metacercariae.  
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Paragonimus westermani (lung fluke disease or paragonimiasis)  

Paragonimus westermani is the best known of the lung flukes affecting humans. This 

worm is most commonly encountered in parts of Asia, Africa and South America. No 

cases have been reported from Iraq.  

Morphology  

Adult worms are reddish brown and thick bodies. Normally, they are encapsulated in 

cystic structures close to the bronchi. The eggs are ovoid and measure 85 by 55 μm 

and are unembryonated when found in the sputum or feces. They have a thick shell 

with an operculum at one end and opercular shoulders, by which they can be 

distinguished from the eggs of Diphyllobothrium latum.  

Life cycle  

This worm infects humans (and domestic carnivores) when crab and crayfish meat 

infested with encysted metacercaria is consumed. When the metacercaria reachs the 

small intestine, penetrates the intestinal wall first and then the lung where it reaches 

maturity. When the eggs reach fresh water, they hatch, produce a miracidia which 

penetrate the tissues of the suitable snail host where they develp into cercariae. The 

cercaria leave the snail and penetrate gills, muscles or viscera of fresh water crabs 

and crayfish, and become encysted in flesh as metacercaria. The final hosts become 

infected by ingesting the crayfish meat containing the encysted metacercariae.  

Symptoms  

Migration of larval forms through organs and tissues produces localized haemorrhage 

and leukocystic infiltrates. When the larvae reach the lungs and mature, a fibrotic 

capsule forms around the worm. The symptoms include a dry cough, followed by 

production of blood stained rusty brown sputum. Pulmonary pain and pleurisy may 

develop. In some people, the worm may behave in an abnormal manner and instead 

of taking the usual migratory path to the lungs, it may enter other parts of the body 

such as brain, spinal cord, or abdominal cavity, or wander through the subcutaneous 
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tissues. The most serious consequences of such migration is cerebral paragonimiasis, 

where the worm migrates to the brain and lays eggs and cause a granulomatous  

abscess resulting in symptoms similar to epilepsy.  

 

Diagnosis  

Basically, diagnosis is based on finding eggs in sputum, often being examined for 

tuberculosis. Symptoms may be helpful in diagnosis, although they are similar to 

those in tuberculosis.  

Treatment and control  

Praziquantel is quite effective. Preventive control measures include proper cooking of 

crustaceans. In endemic areas, improved sanitary conditions resulted in lower rate of 

infection.  
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2. Heterophyes heterophyes (heterophyiasis)  
Heterophyiasis is a disease caused by a minute intestinal fluke called Heterophyes 

heterophyes  

which is the most common of the 12 species that compose the genus Heterophyes.  

Heterophyiasis is more prevalent in the Middle East, in Egypt and in the Far East. 

Although this disease is more severe in children, it affects both men and women at all 

ages. The prevalence of heterophyiasis in the Republic of Korea is attributed to the 

common consumption of brackish water fishes including mullets (Mugil cephalus), 

perches (Lateolabrax japonicus), and gobies (Acanthogobius flavimanus), in a 

sashimi style. This disease has not been reported in Iraq.  

Morphology  

It measures only 0.5 to 0.8 mm in width and 0.8 to 2 mm in length and has a broadly 

rounded posterior end. This worm is unique as the adult fluke has three suckers, a 

small oral sucker (subterminal and represents one third of the size that of the ventral 

sucker), a large ventral sucker in the middle and a genital sucker with 70-80 spines. 

The seminal vesicle is located posterior-dorsally to the genital sucker. The ovary is 

round and is located in front of two testes, which are located at the lower part of the 

body. Vitelline follicles are scattered as masses over posterior sides of the worm. 

Adult flukes release embryonated eggs (30 x 15 μm) each with a fully developed 

miracidium, and eggs are passed outside the host in feces.  

Life cycle  

The life cycle of this worm is simple. The eggs are characterized of being 

embryonated when they are released and contain a fully-developed miracidium. 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 
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water fish (second intermediate host). The final 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. In addition to humans, various fish-eating mammals (e.g., cats and dogs) and 

birds can be infected by H. heterophyes.  

 

Heterophyes heterophyes (adult worms).  

 

Symptoms  

In humans and other final hosts, the worms attach to the small bowel, and heavy 

infections may cause mild inflammation, nausea, vomiting, intestinal colic and 

weight loss. Light and even mild infections are usually asymptomatic.  

Diagnosis  

The definitive diagnosis is based on the identification of typical eggs in the feces.  

Treatment and control  

Treatment of this fluke is the same as that for F. buski. Infection with this worm can 

be avoided by proper cooking of fish prior to ingestion. 
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(B) Blood trematodes (Schistosomiasis/Bilharziasis)  

 

Schistosomes are digenetic trematodes belonging to the phylum Platyhelminthes. 

Although more than 18 species of the genus Schistosoma have been recognised, the 

majority are parasites of animals. The three main species of Schistosoma infecting 

humans have different geographic distributions. S. hematobium is prevalent in Africa 

and Asia, S. mansoni is found in Africa and America and S. japonicum is common in 

the Far East. With the increasing use of irrigation in tropical regions, the incidence of 

human infection (known as schistosomiasis or bilharzia) is rising alarmingly. 

Schistosomiasis is second only to malaria in importance as a cause of human disease. 

Approximately 250 million people are infected with schistosomes in 76 countries in 

the tropics and subtropics and 600 million are at risk. Infections with S. hematobium 

and S. mansoni have been reported from Iraq.  

Morphology  

Adult worms are 10 to 20 mm long; the male has a ventral groove called 

gynaecophoral canal in which the slender female worm resides. Unlike other 

trematodes, schistosomes have separate sexes. Eggs are oval but not operculate and 

usually possess a spine or knob at one end (S. haematobium) or on one side (S. 

japonicum and S. mansoni).  

The life cycle of schistosome flukes. 

 

      The life cycle of schistosome flukes is illustrated in the diagram. Both sexes must 

infect the human if the cycle is to continue. When humans make contact with fresh 

water infested with cercariae, infection occurs by penetration of skin. The cercariae 

reach the heart, lungs and portal circulation by the venous circulation. In about 3 

weeks, they mature and reach the mesenteric (S. japonicum and S. mansoni) or the 

bladder (S. hematobium) vessels where they live and ovulate. Males usually migrate 

against the blood flow, each carrying a female in the gynaecophoral canal, to their 

preferred site around the bladder or intestine. When the male reaches very narrow 
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blood vessel, the female leaves the male and starts lying eggs and then returns back to 

the gynaecophoral canal. Each mature female produces 300 to 3,000 eggs per day 

depending on the species. Eggs germinate as they pass through the vessel wall into 

the intestine or bladder and are excreted in feces (S. japonicum and S. mansoni) or 

urine (S. hematobium). In fresh water, the miracidium hatches out of the egg and 

swims about until it finds an appropriate snail. After two generations of 

multiplication in the snail, the fork-tailed cercariae emerge into the water and infect 

another human. 
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Symptoms  

Dermatitis (swimmers‟ itch) is caused by penetration the skin by cercariae. The 

symptoms of schistosomiasis are mainly due to a reaction against the eggs and 

include splenomegaly, lymphadenopathy and diarrhea. In the bladder, the eggs 

produce granulomatous lesions and hematuria. In endemic areas, most bladder 

cancers are associated with chronic infection. In the intestine, the eggs cause polyp 

formation which, in severe cases, may result in life threatening dysentery. In the liver, 

they cause periportal fibrosis and portal hypertension resulting in hepatomegaly, 

splenomegaly and ascites. S. japonicum eggs are sometimes carried to the central 

nervous system and cause headache, disorientation, amnesia and coma.  

Diagnosis  

Diagnosis is mainly based on finding eggs in urine or feces which are very 

characteristic and confirm diagnosis. S. hematobium eggs in urine and have a 

terminal spine. S. mansoni eggs in feces and have a lateral spine while those of S. 

japonicum are more round with a knob-like spine on one side.  
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Treatment and control  

Praziquantel is effective against all species of schistosomes. Control measures 

include adequate disposal of faecal and urine waste, sanitary disposal of sewage and 

snail control. In addition, swimming in still water should be avoided.  

 

Nematodes (Round Worms)  

The nematodes are a very sucessful group of animals, they are important parasites of 

animals and plants and are of major medical and agricultural importance. 

Approximately, a quarter of the world‟s population infected and suffer from a 

nematode infection of some sort (1 person in 4). In addition to the significant medical 

and economic importance of nematodes, the great majority of them are free-living 

and can be found in every kind of environment. In contrast to other worms, the sexes 

are almost always separate in nematodes with very few exceptions where the females 

are parthenogenic and hermaphrodites. The male worms are usually smaller than the 

females and usually have a pair of copulatory spicules. In contrast to the digenean 

worms, parasitic nematodes do not undergo asexual reproduction at any stage of their 

life cycles.The animal parasitic nematodes retain the basic life cycle of 4 moults and 

four larval stages and in the majority, the third larval stage (L3) is the infective stage. 

The infective stage is characterized of being non-feeding resistant stage and usually 

retained within a sheath.  
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(A) Intestinal Nematodes  

Medically important Intestinal nematodes are Ascaris lumbricoides (roundworm), 

Trichinella spiralis (trichinosis), Trichuris trichiura (whipworm), Enterobius 

vermicularis (pinworm), Strongyloides stercoralis (Cochin-china diarrhea), 

Ancylostoma duodenale and Necator americanes (hookworms) and Dracunculus 

medinensis (The Guinea worm). E. vermicularis and T. trichiura are completely 

intestinal parasites while the others have both intestinal and tissue phases.  

 

1. Ascaris lumbricoides (Large intestinal roundworm)  

The annual global morbidity due to ascariasis is estimated at 1 billion with a 

mortality rate of 20,000. As a parasitic disease, ascariasis can affect all ages, but it is 

more prevalent in children (5 to 9 years old). The incidence is higher in poor rural 

populations. The infection with A. lumricoides is very common in Iraq . 

Morphology  

The female worm ranges from 20 to 35 cm in length, while the male is smaller (rarely 

more than 30 cm long) and more slender and may be distinguished by an incurved 

tail. Both males and females are creamy white in colour and the cuticle has fine 

circular striation.  

Life cycle  

The life cycle of A. lumbricoides. The infection occurs by ingestion of food 

contaminated with infective eggs (containing infective larvae) which hatch in the 

upper small intestine. The larvae invade the intestinal mucosa, and are carried via the 

portal, then systemic circulation to the lungs. The larvae mature further in the lungs 

(10 to 14 days), penetrate the alveolar walls, climb the bronchial tree to the throat, 

and are swallowed. Upon reaching the small intestine, they develop into adult worms.  

Adult worms can live up to 2 years. A female may produce approximately 200,000 

eggs per day, which are passed with the feces, and under suitable conditions infective 

larvae are formed within the egg. The eggs are resistant to chemical disinfectant and 
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survive for months in sewage, but are killed by heat (40 oC for 15 hours). The 

infection is person-to-person and autoinfection can occur.  

 

 

Ascaris lumbricoides  life cycle. 

Symptoms  

The severity of symptoms is related mainly to the number of worms. Light infections 

are usually without symptoms. In severe infections, the patient may loss weight and 

may suffer from anorexia , intermittent loose stool and occasional vomiting.  

During the pulmonary stage, there may be a brief period of cough, wheezing, dyspnea 

and sub-sternal discomfort. A heavy infection is likely to cause bowel obstruction, 

especially in children. Most symptoms are due to the physical presence of the worm 

and larval migration through the lungs.  
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Diagnosis  

Diagnosis is based mainly on finding the eggs or adult worms in the stool.  

Treatment and control  

Mebendazole is effective. Good hygiene, adequate disposal of faecal waste, adequate 

washing of contaminated fruits and vegetables are the best control measures.  

 

2. Trichuris trichiura (whipworm)  

This worm cause a disease called trichuriasis which has a worldwide distribution but 

it is more common in tropical areas. This disease affects 500-700 million individuals 

and mostly children (5 to 15 years) in families with poorer sanitary habits. The 

infection with this worm has been reported in school children from Iraq.  

Morphology  

The female adult worm is 50 mm long with a slender anterior and a thicker posterior 

end. The male is smaller and has a coiled posterior end. The eggs are lemon or barrel 

shaped and have clear terminal plugs at both ends. It is important to mention that the 

eggs of Capillaria spp. also have terminal plugs at both ends but the Capillaria egg 

has striation on the eggshell that not found on the Trichuris egg shell.  

Life cycle  

The life cycle is illustrated in . Infection occurs by ingestion of embryonated eggs in 

soil (soil-contaminated hands or food). The egg hatches in the small intestine and the 

librated larva penetrates the villus where it remains for 3 to 10 days. Upon reaching 

adolescence, the larvae pass to the cecum and embed in the mucosa. They reach 

maturity within 30 to 90 days from infection, produce 3000 to 20,000 eggs per day 

and may live up to one year. Eggs passed in feces embryonate in moist soil within 2 

to 3 weeks. The eggs are less resistant to desiccation, heat and cold than Ascaris eggs. 
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Tichuris trichiura life cycle. 

Symptoms  

Symptoms depend largely on the number of worms and light infections are usually 

asymptomatic. Heavy infections are characterized by chronic profuse mucus and 

bloody diarrhea with abdominal pains and edematous prolapsed rectum (especially in 

children). Worms may be visible on the prolapsed edematous rectum. The infection 

may result in malnutrition, weight loss and anemia.  

Diagnosis  

Diagnosis is based mainly on the recovery and identification of the characteristic 

barrel-orlemon- shaped eggs in the feces. The eggs are probably the easiest to 

identify; the shape is very consistent in wet preparations, and the eggs maintain their 

shape in permanent stained smears.  
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Sometimes the symptoms may help in diagnosis especially the prolapse of the 

rectum.  

Treatment and control  

Mebendazole is effective in adults and children.  

Improved hygiene and sanitary eating habits are effective control measures.  

 

3. Enterobius vermicularis (pinworm)  

Enterobiasis is the commonest helminthic infection in the world. The worldwide 

infection is about 210 million. It is an urban disease of children in crowded 

environment (schools, day care centers, etc.). Parents may get it from their children. 

The infection with this worm is very common in Iraq.  

Morphology  

The female adult worm is larger than the adult male. The female is distinguished by a 

long, thin, sharply pointed tail and from this character, the name (pinworm) is derived 

Eggs are ovoid but flat on one side.  

Life cycle  

The life cycle of E. vermicularis is illustrated in. When embryonated eggs are 

ingested with food or water, infection occurs. The larvae hatch in the duodenum and 

reach adulthood in the small intestine. Adult worms migrate to lower ilium, cecum 

and colon and live there. The adult females migrate, at night, to the anal region and 

lay their eggs there. Eggs mature in an oxygenated, moist environment and become 

infectious within 3 to 4 hours. Person-to-person and auto- infection are very common 

and humans are the only known hosts for E. vermicularis.   
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Symptoms  

Severe itching around the anal opening and/or vagina, caused by the female migration 

is the classic symptom of pinworm infection. Although most infected individuals 

have few or no symptoms, some infected individuals may experience gastrointestinal 

symptoms such as pain, nausea, vomiting, loss of appetite, and insomnia.  
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Diagnosis  

Diagnosis of pinworm infection is made by finding the adult worm or eggs in the 

perianal area, particularly at night. Scotch tape is used to obtain eggs and sometimes 

adult worms. Eggs may be found in the stools, but this is exceptional because the 

female worms do not deposit eggs until they leave the intestinal tract.  

Treatment and control  

Albendazole is the drug of choice. Pyrental Pamoate and Mebendazole are good 

alternatives.  

In order to avoid reinfection and also to help prevent others from getting pinworms, 

the whole family should be treated. Personal cleanliness is the most reliable control 

measure. 

 

Ancylostoma Duodenale 

Habitat 

The adult worms live in the small intestines of infected 

persons, mostly in the jejunum, less often in the duodenum, 

and infrequently in the ileum. 

Morphology 

Adult Worm 

They are relatively stout cylindroidal worms. 

1- They are pale pink or greyish white, but may appear reddish brown due to ingested 

blood. 

2- The body is curved with the dorsal aspect concave and the ventral aspect convex. 

The anterior end is somewhat constricted and bent dorsally in the same direction of 

general body curvature. This cervical curvature gave it the name hookworm. 

3- The mouth is not at the tip but directed dorsally. The prominent buccal capsule, 

reinforced with a hard chitin-like substance carries 6 teeth; 4 hook-like teeth 

ventrally, and 2 knob-like with a median cleft dorsally. 
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Male Worm 

The male worm is smaller than female worm 8-11 mm in length and 0.4 mm thick. 

1- The posterior end of the male is expanded into a copulatory bursa which consists 

of 3 lobes; 1 dorsal and 2 lateral. Each lobe is supported by 13 _ eshy chitinous 

rays, 5 each in lateral lobes and 3 in dorsal lobe: one dorsal and two extradorsal rays. 

The dorsal ray is partially divided at the tip and each division is tripartite. 

The pattern of the rays helps in distinguishing between di_ erent species. 

2- The cloaca into which the rectum and genital canal open is situated within the 

copulatory bursa. 

3- There are 2 long retractile bristle-like copulatory spicules, the tips of which 

project from the bursa. 

 

Female Worm 

The female worm is larger, 10 to 13 mm long and 0.6 mm thick.  

1- Its hind end is conoid, with a subterminal anus situated ventrally. 

2- The vulva opens ventrally at the junction of the middle and posterior thirds of the 

body. 

3- The vagina leads to two intricately coiled ovarian tubes which occupy the hind and 

middle parts of the worm. 

4- During copulation the male attaches its copulatory bursa to the vulva. The 

copulating pair therefore presents a Y-shaped appearance. 

5- Sexes are easily di_ erentiated by their size, the shape of the posterior end and the 

position of the genital opening. 

Egg 

The egg of hookworm is: 

1- Oval or elliptical, measuring 60 μm by 40 μm. 

2- Colorless, not bile stained. 

3- Surrounded by a thin transparent hyaline shell membrane. 

4- Floats in saturated salt solution. 
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5- When released by the worm in the intestine, the egg contains an unsegmented 

ovum. 

6- During its passage down the intestine, the ovum develops. When passed in feces, 

the egg contains a segmented ovum, usually with 4 or 8 blastomeres. 

7- There is a clear space between the segmented ovum and the egg shell. 

 

Life Cycle 

Life cycle of ancylostoma is completed in a single host. 

 Definitive host: Humans are the only natural host.  

No intermediate host is required like other helminthes. 

Infective form: Third stage  Filariform larva. 

1-Adult worm inhabiting the small intestine of man attach themselves to the mucous 

membrane by means of their mouth parts. The female worm lays eggs. 

2- When deposited in the soil, the embryo develops inside the eggs. Its development 

takes place optimally in sandy loamy soil with decaying vegetation under a moist, 

warm, shady environment.  

3- In about 2 days, a rhabditiform larva, measuring 250 μm in length, hatches out of 

the egg. It feeds on bacteria and other organic matter in the soil and grows in size. 

4- It moults twice, on the 3rd and 5th days after hatching to become the third-stage 

infective  Filariform larva . 

5- Filariform larva is about 500–600 μm long, with a sharp pointed tail. The  

Filariform  larva are non-feeding. They can live in the soil for 5–6 weeks, with their 

heads waving in the air, waiting for their hosts. They can also ascend on blades of 

grass or other vegetation, being carried in capillary water  films on their surface. 

Direct sunlight, drying, or salt water can kill the larva. 

* Mode of Infection: 

* When a person walks barefooted on soil containing the  Filariform larva, they 

penetrate the skin and enter the subcutaneous tissue. The common sites of entry are 
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the skin between the toes, the dorsum of the foot, and the medial aspect of the sole. In 

farm workers and miners, the larvae may penetrate the skin of the hands. 

* Rarely, infection may take place by the oral route, the  Filariform larva being 

carried on contaminated vegetables or fruits. The larvae may penetrate the buccal 

mucosa to reach the venous circulation and complete their migration via the lungs. 

* Transmammary and transplacental transmission has been also reported for 

Ancylostoma, but not for Necator. 

1- Inside the human body, the larvae are carried along the venous circulation to the 

right side of the heart and to the lungs. Here, they escape from the pulmonary 

capillaries into the alveoli, migrate up the respiratory tract to the pharynx, and are 

swallowed, reaching their final destination small intestine. 

2- During migration or on reaching the esophagus, they undergo third moulting. 

3- They feed, grow in size, and undergo a fourth and final moulting in the small 

intestine and develop the buccal capsule, by which they attach themselves to the 

small intestine and grow into adults. 

4- There is no multiplication in the host and a single infective larva develops into a 

single adult, male or female. 

5- It takes usually about 6 weeks from the time of infection for the adult worms to 

become sexually mature and start laying eggs. But sometimes, there may be an arrest 

in development and the process may take much longer, 6 months or more. 

6- Alternatively, the larvae may be swallowed and may develop directly into adults in 

the small intestine without a tissue phase. 
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Laboratory Diagnosis 

Direct Methods 

1- Demonstration of characteristic oval segmented hookworm eggs in feces by direct 

wet microscopy or by concentration methods is the best method of diagnosis. 

In stool samples examined 24 hours or more after collection, the eggs may have 

hatched and rhabditiform. 

Indirect Methods 

1- Blood examination reveals microcytic, hypochromic anemia and eosinophilia. 

2- Stool examination may show occult blood and Charcot -Leyden crystals. 

3- Chest X-ray may show pulmonary infiltrates in the migratory phase. 

 Treatment 

 For specific anthelminthic treatment, the most practical and effective drug is 

albendazole (400 mg single dose) or mebendazole (500 mg once). Pyrantel pamoate 

(11 mg/kg × 3 days) is also effective and can be used in pregnancy. Thiabendazole is 

less effective. The old drug tetrachlorethylene is active, but toxic. Bephenium 

hydroxynaphthoate is active against Ancylostoma but not against Necator. 

 

(B) Blood and tissue nematodes  

Filariasis is caused by nematodes that inhabit the lymphatics and subcutaneous 

tissues. Eight main species infect humans. Three of these are responsible for most of 
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the morbidity due to filariasis: Wuchereria bancrofti and Brugia malayi cause 

lymphatic filariasis, and Onchocerca volvulus causes onchocerciasis (river 

blindness). The other five species are Loa loa (eye worm), Mansonella perstans, M. 

streptocerca, M. ozzardi, and Brugia malayi. There are more than 90 million people 

currently infected with filariasis.  

 

General life cycle of filarial worms  

Human infection is acquired by the bite of various blood-sucking arthropods that 

become infected through ingesting the microfilariae (larvae) in a blood meal. The 

larvae migrate to the appropriate site of the host‟s body, where they develop into 

microfilariae-producing adults. The adults inhabit various human tissues where they 

can live for several years. The causative agents of lymphatic filariasis reside in 

lymphatic vessels and lymph nodes; Onchocerca volvulus in nodules in subcutaneous 

tissues; Loa loa in subcutaneous tissues, where it migrates actively; Brugia malayi in 

lymphatics, as with Wuchereria bancrofti; Mansonella streptocerca in the dermis and 

subcutaneous tissue; Mansonella ozzardi apparently in the subcutaneous tissues; and 

M. perstans in body cavities and the surrounding tissues. The female worms produce 

microfilariae .which circulate in the blood, except for those of O. volvulus and M. 

streptocerca, which are found in the skin and L. loa which invade the eye. The 

microfilariae infect biting arthropods (mosquitoes for the agents of lymphatic 

filariasis; blackflies [Simulium] for O. volvulus; midges for M. perstans and M. 

streptocerca; and both midges and blackflies for M. ozzardi; and deerflies [Chrysops] 

for L. loa. Inside the arthropod, the microfilariae develop in 1 to 2 weeks into 

infective filariform (third-stage) larvae. During a subsequent blood meal by the 

insect, the larvae infect the vertebrate host. They migrate to the appropriate site of the 

host‟s body, where they develop into adults.   

 

 

 



 الثانية المـرحلـة                                                                                                                 المـوصل/  التقني المعهد

  الطفيليات مادة                                                                                                          المرضية التحليالت قسم

41 
 

1. Wuchereria bancrofti (elephantiasis)  

Wuchereria bancrofti is distributed in tropical areas worldwide. Different species of 

mosquitoes are vectors of this parasite.  

Morphology  

Adult females found in lymph nodes and lymphatic channels and measure 10 cm x 

250 μm whereas males are only half that size. Microfilariae found in blood are only. 

Life cycle  

The life cycle is illustrated in. Mosquitoes that belong to four different genera (Culex, 

Anopheles, Aedes and Mansonia) are vectors of W. bancrofti filariasis depending on 

geographical distribution. During a blood meal, an infected mosquito introduces 

third-stage filarial larvae into the skin of the human host, where they penetrate into 

the bite wound.  

They develop to adults that commonly reside in the lymphatics. The female worms 

produce microfilariae which are sheathed and have nocturnal periodicity, except the 

South Pacific microfilariae which lack a marked periodicity. The microfilariae 

migrate into lymph and blood channels moving actively through lymph and blood.   

A mosquito ingests the microfilariae during a blood meal and the microfilariae lose 

their sheaths and some of them work their way through the wall of the proventriculus 

and cardiac portion of the mosquito‟s midgut and reach the thoracic muscles where 

the microfilariae develop into first-stage larvae and subsequently into third-stage 

infective larvae. The third-stage infective larvae migrate through the hemocoel to the 

mosquito‟s proboscis and can infect another human when the mosquito sucks a blood  

meal.  

 Symptoms  

Lymphadenitis and recurrent high fever are common symptoms . There is progressive  

lymphadenitis due to an inflammatory response to the parasite lodged in the 

lymphatic channels and tissues. When the worm dies, the reaction continues and 

produces a fibro-proliferative granuloma which obstructs lymph channels and causes 

lymphodema and elephantiasis.  
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Wuchereria bancrofti. life cycle. 

Diagnosis  

Confirmed diagnosis is based on finding microfilaria in blood samples collected at 

night.  
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Treatment and control  

Diethylcarbamazine (DEC) quickly kills the microfilariae but it eliminates the adult 

worms more slowly. Surgical procedures for treatment of scrotal elephantiasis are 

generally satisfactory. New surgical methods produce good results in treatment of 

elephantiasis of the extremities. Steroids help alleviate inflammatory symptoms.  

Vector control is the best preventive measure. 

Loa loa  

is the filarial nematode (roundworm) species that causes Loa loa filariasis. It is 

commonly known as the "eye worm". Loa Loa is commonly found in Africa and 

India. It mainly inhabits rain forests in West Africa and has native origins in Ethiopia. 

L. loa is one of three parasitic filarial nematodes that cause subcutaneous filariasis in 

humans. The other two are Mansonella streptocerca and Onchocerca 

volvulus (causes river blindness). 

Maturing larvae and adults of the "eye worm" occupy the subcutaneous layer of the 

skin – the fat layer – of humans, causing disease. The young larvae develop 

in horseflies of the genus Chrysops (deer flies, yellow flies), including the species C. 

dimidiata and C. silacea, which infect humans by biting them. 

https://en.wikipedia.org/wiki/Filaria
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https://en.wikipedia.org/wiki/Species
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https://en.wikipedia.org/wiki/Subcutaneous_tissue
https://en.wikipedia.org/wiki/Filariasis
https://en.wikipedia.org/wiki/Mansonella_streptocerca
https://en.wikipedia.org/wiki/Onchocerca_volvulus
https://en.wikipedia.org/wiki/Onchocerca_volvulus
https://en.wikipedia.org/wiki/River_blindness
https://en.wikipedia.org/wiki/Larva
https://en.wikipedia.org/wiki/Horseflies
https://en.wikipedia.org/wiki/Genus
https://en.wikipedia.org/wiki/Chrysops
https://en.wikipedia.org/w/index.php?title=Chrysops_dimidiata&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Chrysops_dimidiata&action=edit&redlink=1
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Morphology 

Loa loa worms have a simple body consisting of a head, body, and tail. Males range 

from 20mm to 34mm long and 350μm to 430μm wide. Females range from 20mm to 

70mm long and can be about 425μm wide. They vary in color. 

Life cycle  

The human remains the definitive host where the parasitic worm attains sexual 

maturity and the fly species serve as intermediate hosts needed for the morphological 

development of the worm and microfilariae production. 

Two species of Chrysops deerflies, C. silacea and C. dimidiata are the two vectors 

for Loa loa filariasis disease. 

1. An infected fly introduces third-stage filarial larvae into the skin by penetrating 

into the bite wound. 

2. The larvae grow into adults which commonly live in subcutaneous tissue. 

3. The adults produce microfilariae tend to reside are more likely found within 

spinal fluids, urine, and sputum. During daytime, the microfilariae can be 

found in the circulating bloodstream. However, while in the non-circulation 

phase, microfilariae can be found in the lungs. 

4. The microfilariae get ingested by a fly during a blood meal. 

5. Once it is inside the host, the microfilariae lose its sheaths and goes to the fly‟s 

midgut through the hemocoel to the thoracic muscles of the arthropod. 

6. Once it does that, the microfilariae develop into first-stage larvae. 

7. Afterwards, it develops into third-stage infectious larvae. 

8. At the third-stage larvae, it migrates to the fly‟s proboscis. 

9. Then, it can infect another human when the fly takes another blood meal and 

the cycle repeats. 

Disease 

Main article: Loa loa filariasis 

Pathogenesis 

https://en.wikipedia.org/wiki/Chrysops
https://en.wikipedia.org/w/index.php?title=C._silacea&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=C._dimidiata&action=edit&redlink=1
https://en.wikipedia.org/wiki/Loa_loa_filariasis
https://en.wikipedia.org/wiki/Loa_loa_filariasis


 الثانية المـرحلـة                                                                                                                 المـوصل/  التقني المعهد

  الطفيليات مادة                                                                                                          المرضية التحليالت قسم

44 
 

Loa loa parasites infect human hosts by travelling from the entry site through 

subcutaneous tissues and causing inflammation in the skin wherever they travel. If a 

parasite stops in one place for a short period of time, the human host will suffer from 

local inflammation known as Calabar swellings. These are localized, tense, 

inflammatory pruritic subcutaneous edema seen in joints of extremities, lasting for 1–

3 days. They represent areas of angioedema resulting from a host response to 

allergens released by the maturating worm and its metabolic products. Calabar 

swellings often occur in the wrist and ankle joints but disappear as soon as the 

parasite begins to move again. Parasites can also travel through and infect the eye, 

causing the swelling of the eye. Common symptoms include itching, joint pain, and 

fatigue. 

Diagnosis and treatment 

The main methods of diagnosis include the presence of microfilariae in the blood, the 

presence of a worm in the eye, and the presence of skin swellings. Surgical removal 

of the worm can easily be performed. The common treatment for the disease is the 

use of the drug Ivermectin. 

In the cause of treatment for a female patient in Lagos, Nigeria, patient complained of 

increase pain and swelling in her left palm, which progressed to temporary 

immobilization of the palm i.e. patient complained she couldn't use the palm 

especially in driving. After the 21-day treatment patient identified a small swelling in 

the left area of her lower abdomen. Swelling was itchy and revealed a dead worm. 

Swelling disappeared and healed after worm was removed without any major 

treatment besides cleaning of the opening. 

 

Phylum Annelida (segmented worms) 

The Annelida is a medium sized phylum of more than 9,000 species of worms. Most 

species are aquatic, but there are also a number of well known terrestrial species. The 

most distinguishing characteristic that differentiates them from other wormlike 

creatures is their segmentation (metamerism). Only a few species of annelids are 

https://en.wikipedia.org/wiki/Inflammation
https://en.wikipedia.org/wiki/Edema
https://en.wikipedia.org/wiki/Ivermectin
https://en.wikipedia.org/wiki/Lagos
https://en.wikipedia.org/wiki/Nigeria
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commonly known to human beings, these include the earthworms that make the soils 

healthy, the famous medicinal leeches which are still used in many countries for 

various medicinal uses, and marine polychaetes. The Annelid body consists of a head 

followed by a long thin body of numerous similar segments ending in a small tail. 

The head consists of a mouth (prostomium) and sometimes a peristomium, and the 

tail is more correctly called a pygidium, to differentiate it from the real tail. Annelids 

have a true coelom (body cavity) within their body which is lined by epithelium  

and the digestive system is complete. They have many chaetae attached to each body 

segment, and these can be simple and small as in the earthworms or complex and 

varied as in many Polychaetes. New body segments are produced by the foremost 

section of the pygidium.  

As a phylum, Annelida consists of three main classes, Polychaeta (many bristles), 

Oligochaeta, and Hirudinea. The medicinal leeches belong to the third class so we are 

going to focus in this  chapter on this class only.  

 

Class Hirundinea  

This Class contains about 500 species of animals commonly known as leeches. 

Leeches are well known for their blood sucking habits. Except for the primitive 

Acanthobdella peledina, leeches have no chaetae and 33-34 body segments. They 

have two suckers which in most cases are located one at the anterior (head) end of the 

body composed of segments 1-4 and the other at the posterior (tail) end composed of 

segments 25-33. Like the Oligochaeta from which they are believed to have evolved, 

Hirundinea occur in fresh water, marine and terrestrial environments.  

Aquatic leeches are parasitic, but also predaceous and scavenging on fluids and 

tissues while terrestrial leeches feed on insect larvae, earthworms and slugs.  

 

Medicinal leech (Hirudo medicinalis)  

Medicinal leech (Hirudo medicinalis) belongs to the Phylum Annelida, Class 

Hirudinida, Order Gnathobdelida, Family Hirudinidae, and Genus Hirudo.  
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Morphology  

Leeches have segmented bodies like an earthworm. The body is divided into 33 or 34 

segments . Externally, medicinal leeches tend to have a brown and red striped design 

on an olive colored background. They all have an anterior (oral) sucker and a 

posterior (anal or caudal) sucker formed from the last seven segments of their body. 

The oral sucker contains the mouth and is used to connect to a host for feeding. They 

use a combination of mucus and suction (caused by concentric muscles in the sucker) 

to stay attached. Medicinal leeches have three jaws that look like little saws, and on 

them are about 100 sharp teeth used to incise the host. The leech also has five pairs of 

eyes. The leeches can grow up to 20 cm in length.  

Figure 7. General morphology of the medicinal leech (Hirudo medicinalis).  

Biology and habitat  

The leech is an amphibious freshwater animal, and usually found in small pools with 

muddy bottoms. Leeches feed on blood. Having attached itself to the host animal, it 

pierces the skin and injects an anaesthetic to hide the pain of its bite so that the host 

does not find the leech and remove it, and an anticoagulant chemical, which prevents 

the host‟s blood from clotting whilst the leech feeds. The length of time a leech may 

feed seems to vary. During a meal, it may extract 15 millilitres of blood, which can 

increase the size of the leech by anything up to eleven times its normal body 

dimensions. A leech‟s meal can sustain it for over six months. Leeches find their host 

animals by detecting disturbance in the water, and they can prey on small creatures as 

well as large. A frog or a newt, for example, can die from excessive blood-loss 

following an attack by a leech.  

Leeches are often found in the nests of birds and seem to use them as shelter as well 

as finding a food source. Humans are susceptible to parasitism by leeches but, apart 

from feelings of disgust, most suffer no ill effects.  

Life cycle  

Leeches are true hermaphrodites, having both male and female parts, but they still 

need to come together to mate with each other. After mating, 15-50 eggs are laid in a 
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spongy case or cocoon, above the waterline often under stones. The eggs hatch in 

three to five weeks and the young leeches need two seasons of feeding before they 

are ready to breed.  

 

 Use of Hirudo 

medicinalis in medicine  

However, medicinal leeches have been used for removing „bad blood‟ from human 

patients for hundreds of years. Leech saliva contains several compounds including a 

hyaluronidase (increases the permeability of the host skin), a histamine-like 

compound or vasodilator (dilates the blood vessels), an anticoagulant (prevents blood 

clots or breaks apart clots) and possibly ananesthetic.  

In addition, the leech saliva contains a peptide called hirudin, which is a highly 

effective anticoagulant. The leech needs this to prevent blood clots (which would 

block its feeding) from forming in the wound created by its mouthparts. These 

properties are difficult to achieve using other medical techniques, and it is for this 

reason that leeches have come back into clinical practice in the last 25 years. The 

small amounts of hirudin present in leeches makes it unsuitable to be harvested for 
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more general medical use, so hirudin (or related chemicals) have been synthesised 

using recombinant-DNA technology.  

Prevention  

There are several ways in which people inhabiting leech-infested areas can avoid 

leech bites. The most common is to rub salt on to the exposed skin areas, such as 

hands and feet. Another involves the use of baking soda. In addition to these home 

remedies, several insect sprays also prevent leech bites. But these remedies can cause 

harmful allergic reactions in some people.  

 

Phylum: Arthropoda 

Introduction  

Arthropoda means “jointed legs”. Arthropods have an exoskeleton that supports the 

body and protects the internal organs. The exoskeleton is made of chitinous plates 

(called sclerites) joined by thinner felxible areas. The joints are visible externally and 

can be seen on the legs and from this character the name arthropoda is derived. The 

arthropods belong to the phylum Arthropoda which contains a very large number of 

species, most of which are free-living; some are parasitic, others are vectors of 

important diseases or intermediate hosts of parasites. Numerous species of arthropods 

play a role in human diseases . There are also a number of arthropods that cause harm 

due to their venom but these are not parasites. This chapter focuses on arthropods that 

are parasitic to and cause disease in humans.  

Taxonomy  

Within the phylum Arthropoda, there are many diverse groups. Only three classes are 

of medical importance.  

1. Class Insecta:  

Includes flies, beetles, wasps, butterflies, moths, fleas and lice. Although most 

species are freeliving, some are important parasites or vectors of diseases such as lice 

and fleas. Characteristically, there are three pairs of legs and one pair of antennae. 

Wings are present or absent. This class contains 5 different orders (Orthoptera, 
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Hemiptera, Anoplura, Siphonaptera, and Diptera). The members of all these orders 

have medical importance as they act directly or indirectly as vector for human 

diseases.  

2. Class Arachnida:  

This class includes spiders, scorpions, ticks and mites. The last two groups are 

important. All ticks are parasitic and often vectors of diseases. Although most mites 

are free-living, some are important parasites. Characteristically, the adult stage has 

four pairs of legs and wings are absent.  

3. Class Crustacea:  

Includes crayfish, crabs and slaters. Some species are parasitic (mainly ectoparasites 

of fish) and some are intermediate hosts of parasites. Species of Cyclops are the 

intermediate hosts of Dracunculus medinensis (the guinea worm) and 

Diphyllobothrium latum (the broad fish tapeworm).  

Basic life cycles  

There are two basic patterns:  

1. Involving complete metamorphosis (holometabolous development) at one stage of 

the life cycle (between larval and adult stages). Example: the life cycle of flies: eggs 

develop to larva 1 (L1), moults to L2, moults to L3; the third larva pupates (i.e. 

becomes a pupa) and complete reorganisation of the insect‟s tissues occurs (i.e. 

complete metamorphosis).  

When pupation is complete the adult fly emerges from the pupal case. In some life 

cycles, pupation may occur inside the skin of the larva (puparium); in others inside a 

cocoon produced for this purpose.  

2. Involving gradual metamorphosis (hemimetabolous development) over several 

stages.  

Example: Lice: eggs develop to first nymphal stage, moults to 2nd nymphal stage, 

moults to 3rd nymphal stage, moults to adult. A nymph is an immature stage that 

closely resembles the adult but is smaller and not sexually mature. The nymphs 
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become progressively larger and similar to the adults at each stage (gradual 

metamorphosis).  

Class Insecta:  

1. Order Anoplura (lice)  

Lice are wingless insects and are dorsoventrally flattened (contrast with fleas). Legs 

have strong claws, the head bears short antennae and the eyes are simple. Lice are 

broadly divided into two groups:  

1. Sucking lice: with sucking mouthparts that project anteriorly from the head. They 

feed on blood and lymph. The head is narrower than the thorax.  

2. Biting lice: with chewing mouthparts that are ventral to the head. They feed on 

epidermal keratinised materials (cells, hair) and skin secretions. The head is wider 

than the thorax. Both sucking and biting lice may occur on mammals.  

 

Life cycle of lice  

The life cycle is essentially the same for all species and involves gradual 

metamorphosis . After copulation, females cement their eggs to hairs. The eggs have 

an operculum at one end. In the egg, a juvenile stage called a nymph develops. The 

nymph resembles the adult except it is much smaller. The nymph hatches within 1-3 

weeks after the egg has been laid. It feeds, grows, and moults through two more 

nymphal stages. The third nymphal stage moults to become the adult louse. The 

development from hatching to maturity takes about 2-7 weeks depending on species 

and temperature.  

In contrast with fleas, lice spend all of their life on one very specific host and both 

male and female feed on blood and leave one host only to transfer to another. Lice 

survive only for a short period away from the host. Infestations are mainly 

transmitted by direct contact. Some species are so specific in their ecological 

requirements to the extent that they only occur in particular sites on the host.  
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Sucking lice of medical importance  

Lice are a considerable public health concern as they produce diseases that range 

from relatively benign to life-threatening. Three types of sucking lice are important 

for human health:  

1. Pediculus humanus capitis (head louse).  

2. P. humanus humanus (body louse).  

3. Phthirus pubis (crab louse).  

Head Lice (Family Pediculidae)  

The head lice are found throughout the world. They infect only humans. Light 

infestations cause moderate itching of the scalp due to sensitization to louse saliva. 

Heavy infestations may result in fever, aches and secondary infections. Unlike the 

body lice, head lice do not serve as vectors for transmission of bacteria. Diagnosis is 

based on finding live lice or empty egg shells (nits measuring 0.8 x 0.3 mm) attached 

to hair, often behind the ears. Nits are easily confused with dandruff.  

Regular fine-tooth combing of the hair remove any live lice before they have the 

opportunity to lay eggs. Metal combs are the best as the teeth do not bend and miss 

eggs cemented to the hair. Topical application of soothing lotions relieves irritation. 
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Hair should be washed with shampoo containing 1% benzene hexachloride. 

Application of a mixture of pyrentins (0.2%) and pipronyl butoxide (2%) or copper 

oleate may be as effective and less toxic than benzene hexachloride. Some studies 

showed that essential oils from oregano, aniseed and cinnamon leaves kill both adult 

and eggs.  

Body Lice (Family Pediculidae)  

The human body louse is similar to the head louse except that it is found on the body 

and clothes. Feeding causes irritating, pruritic bite wounds. Most eggs, called nits, are 

laid on clothing. Body lice transmit Borrelia recurrentis, the causative agent of 

relapsing fever, and Rickettsia prowazekii and Bartonella quintana, which cause 

epidemic typhus and trench fever, respectively . Body lice are spread by close contact 

with infested persons. Shared clothing and bedding are the most factors for spreading 

the infestation with body lice.  

Diagnosis is based on finding eggs or nits in seams of clothing. Treatment is the same 

as those for head lice.  

 

Pubic Lice (Family Phthiridae) 

Phthirus pubis, also known as the pubic lice or crab lice, infest hair in the pubic area 

in adults or eye lashes. Transmission in adults is usually by sexual contact. Pubic lice 

can be found worldwide.  

The pubic lice cause an irritating infection of the pubic area. It may be found less 

frequently in the armpits, chest, thighs, and short facial hairs of mustaches, eyebrows, 

and eyelashes. Secondary infection of the bite wound may occur. Pubic lice do not 

transmit infectious agents. 

Diagnosis is based on finding lice or nits in the infested area. Nits and lice may be 

removed from eyelashes with forceps. Ointments with physostigmine (0.25%) are 

effective.  
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2. Order Siphonaptera  

Fleas (Family Pulicidae)  

Fleas are laterally flattened, wingless insects. The cuticle is thick and shiny; it has 

segmented rows of backwardly pointing spines and bristles (some of these are used in 

identification). Fleas are highly mobile animals. The legs are long, strong and adapted 

for jumping and each leg ends in claws used for holding onto the host. The 

mouthparts are designed for piercing the skin and sucking blood; both sexes suck 

blood. The structure of the head is often used in identifying fleas and rows of very 

stout spines called ctenidia are particulaly important. Ctenidia that arise from the 

posterior-dorsal part of the head are termed pronotal while those arising from  

the side of the head and usually pointing downwards are called genal ctenidia. The  

adults are parasitic on mammals and birds, sucking blood. Female fleas are bigger 

than males and have a spermatheca in the abdomen which is usaually easily seen. 

Males have an elaborate copulatory organ coiled up in the abdomen and the posterior 

abdominal segments are usually leaning upwards. There are more than 800 species of 

flea of which only a few are found on humans.  

Life cycle  

After copulation, females lay white, shiny eggs and each female lays up to 500 eggs 

in a lifetime. The egg hatches within 2-16 days depending on temperature. There are 

three larval instars with a mature L3 developing in 1-2 weeks depending on 

temperature. The larva spins a cocoon in which pupation occurs. Pupation takes 10 

days or more but it can be very prolonged with pre-emerged adults remaining 

dormant in the cocoon for up to 20-30 weeks. Emergence may occur spontaneously 

but can be stimulated by warmth or pressure on the cocoon. Under ideal conditions 

the life cycle can be completed in 3 weeks.  

Medical importance of fleas  

1. Irritation due to feeding causing the host to scratch and rub.  

2. A component of flea saliva can induce hypersensitivity in some individuals.  
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3. There is local reaction to the bite and the eggs and dead flea produce reaction. The 

infested tissue can get infected and gangrenous; auto-amputation is not uncommon.  

4. Transmission of diseases.  

• Bubonic plague (black death) which is caused by the bacterium Yersinia 

(Pasteurella) pestis which is transmitted by the rat-flea (Xenopsylla cheopis) from the 

black rat (Rattus rattus) to humans. Plague still occurs in various parts of the world.  

• Fleas are intermediate hosts of the cestode Dipylidium caninum.   

 

 Treatment and control  

Infestation may be physically removed; secondary infections are treated 

appropriately. Shoes should be worn in infested areas.  

3. Order Diptera  

Mosquitoes  

The mosquitoes belong to the class: Insecta, Order: Diptera (“two wings”) and the 

Family: Culicidae. The mosquitoes are small, delicate flying insects that are found 

around the world. There are about 2,800 different species of mosquitoes. Mosquitoes 

can fly about 1.6 to 2.4 km per hour. Female mosquitoes need a blood meal in order 
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to successfully lay eggs while the males do not take blood, rather they feed on nectar 

from plants.  

Anophelinae and Culicinae.  

Phlebotomine sandflies (Family: Phlebotomidae)   

The family Phlebotominae includes six main genera and more than 1000 different 

species.  

The species of three genera (Phlebotomus, Lutzomyia and Sergentomyia) suck blood 

from vertebrates, including humans. The Phlebotomus and Lutzomyia are the most 

important from the medical point of view as they contain disease vectors. Sandflies 

are widely distributed in the tropics, subtropics and warm regions in both Old and 

New Worlds. Only female sandflies feed on blood, so only they can act as vectors 

while males feed on plant secretions. The genus Phlebotomus occurs mainly in the 

Mediterranian region, including Iraq.  

Morphology  

Adult sandflies can be easily recognised by their minute size (2-5 mm in length), their 

hairy appearance, their relatively large black eyes and their relatively long legs. 

Although some species of biting midges (Ceratopogonidae) are the only blood-

sucking flies which are similar to sandflies in size, midges have non-hairy wings. In 

phlebotomine sandflies, the head, thorax , wings and abdomen are densely covered 

with long hairs. Wings are lanceolate in outline and quite distinct from the wings of 

other biting flies. In sandflies the wings are held erect over the body when the fly is at 

rest whereas in non-biting flies they are folded roof-like over the body. The wing 

venation also differs, where in sandflies but not in other biting flies, vein two 

branches twice.  

The abdomen is long and in the female more or less rounded at the tip but in males it 

terminates in a prominent pair of claspers which gives the end of the abdomen an 

upturned appearance.  
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Life cycle  

Fertilised female sandflies lay up to 70 eggs which are more or less ovoid in shape, 

and careful examination under the microscope reveals that they are with mosaic-type 

pattern on the shell. The eggs are usually laid singly in damp soil, decaying organic 

matter, animal burrows, or similar places (not in water). The eggs hatch after a few 

days and the small white caterpillarlike larvae feed on decaying organic materials; 

undergo three moults and devlop into pupa . Prior to pupation, the larva assumes an 

almost erect position in the habitat, the skin then split open and the pupa comes out. 

The larval skin is not completely cast off but remains attached to the end of the pupa. 

The presence of this skin with the characteristic two pairs of caudal bristles help a lot 

in the recognition of phlebotomine pupa. Adult fly emerges from the pupa after about 

7-14 days. The life cycle from oviposition to adult emergence may be 30-100 days 

depending on species and temperature.  

Medical importance  

In addition to their importance as vectors, sandflies may constitute a serious biting 

nuisance and in some people, especially those who are not previously sensitised, may 

result in severe and almost intolerable irritation.  

In addition, phlebotomine sandflies are vectors of the following forms of 

leishmaniasis:  

1. Cutaneous leishmaniasis (vectors are Phlebotomus papatasi; P. sergenti in the Old 

World while in the New World the vectors are Lutzomyia wellcomei and L. 

flaviscutellata).  

2. Mucocutaneous leishmaniasis (vector is Lutzomyia wellcomei)  

3. Diffuse cutaneous leishmaniasis (vectors are Lutzomyia flaviscutellat, Phlebotomus 

pedifer and P. longipes). 4. Visceral leishmaniasis (among the vectors are 

Phlebotomus argentipes, P. orientalis, P.  

ariasi, P. perniciosus).  

In addition to leishmaniasis, some species of sandflies can act as vectors for the 

folowing bacterial and viral diseases:  
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1. Bartonellosis (bacterial disease caused by Bartonella bacilliformis).  

2. Sandfly fever (viral disease).  

Control  

Spraying inside houses with residual insecticides protects against only few species of 

sandflies which have not developed significant resistance. Netting screens over 

windows and bed nets can be used, but must be very fine to prevent their entry 

(ordinary mosquito nets are not good enough). Repellents can be applied to exposed 

skin.  

Class Arachnida  

Scabies mites (Order Acarina)  

Scabies mites is an eight-legged minute arthropds with round body. The mouthparts 

broadly resemble those of ticks with various modifications to suit different feeding 

habits. Scabies mite (Sarcoptes scabiei) is distributed worldwide. Scabies is common 

in poor communities with inadequate washing facilities. The mite transmitted by 

contact, burrows into the skin between fingers, later spreading to the wrists, elbows 

and the rest of the body. Scabies itch is due to the sensitization of the patient to the 

mite and eggs.  

Life cycle  

Adult mites burrow into the upper layer of the skin and the females lay eggs in the 

tunnels. Upon hatching, the 6-legged larvae migrate to the skin surface and then 

burrow into molting pouches (these are shorter and smaller than the adult burrows). 

After 3–4 days, the larvae molt, turning into 8-legged nymphs. This stage molts a 

second time into slightly larger nymphs, before a final molt into adult mites. Adult 

mites then mate and mating occurs only once, as that one fertilization leaves the 

female fertile for the rest of the life (1–2 months). 

 Diagnosis  

Diagnosis is made by the characteristic rash and by smearing black ink on the skin 

and observing burrows when the ink is wiped away. Microscopic examination of a 

skin scraping shows the mites.  
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Treatment and control  

Treatment involves swabbing of the whole body from the neck down with 1% 

malathion or benzene hexachloride (crotamiton for infants). Topical steroids must not 

be used. If possible, the whole family should be treated. Contact with an infested 

person should be avoided. Clothes should be washed in hot water. 


