Naegleria fowleri normally free, living, but can be pathogenic. Acquire amoebae by swimming or diving in warm water, especially swimming pools with algal growth. Cause PAM (primary amoebic meningoencephalitis); characterized by high fever, nausea, neck rigidity, and sporadic coughing. Difficult to diagnose. Also, have a severe frontal headache and blocked nose. Primary focus is brain, where olfactory lobes are invaded via the cribriform plate; cerebral cortex also destroyed by phagocytosis of amoebic trophzoite. Death occurs in 48-72 hours; all fatal, only 2 human cases survived after symptoms started.

Phylum Mastigophora

1.
subphylum Sarcomastigophora
of protozoa that move by either pseudopodia or flagella. Like

Dientamoeba  fragilis

It is a single celled parasite found in the gastrointestinal tract of some humans causes Dientamoebiasis have only trophozoite stage found in stools of infected individuals, Trophozoites characteristically one or two nuclei , and it is found in children complaining of intestinal (e.g., intermittent diarrhea, abdominal pain) and other symptoms (e.g., nausea, anorexia, fatigue, malaise, poor weight gain. 

2.
Subphylum Mastigophora: the Flagellated Protozoa.This is divided into class 
Phytomastiophorea with chlorophyll and animal-like Zoomastigophorea 
without chlorophyll. Like

1- Giardia lamblia the causative agent of Giardiasis is an intestinal flagellate. It  has two forms - Trophozoite and Cyst. 

 Trophozoite  is the active, motile feeding stage that causes the pathology in small intestine. It is approximately 12 to 15 µm long and 5 to 9 µm wide. It is pear-shaped with a cytoskeleton, two nuclei, and four pairs of flagella 
 The two nuclei are similar and located at the anterior of its body, which looks like owl’s eye. 
 Giardia lambliahas four pairs of flagella beginning at the two sets of basal bodies those are in close proximity to the midline and anteroventral to the nucleus.

Cyst : are oval measuring about 5 by 7 to 10 µm in diameter. Each cyst contains four nuclei. 
 An outer filamentous layer forms a wall about 0.3- 0.5 µm thick surrounding the nuclei. 
 There is also an inner membranous layer containing two membranes. Proteins all come together to form the cyst wall. 
 The cysts of G. lamblia are non motile and no longer adhere to the mucosal surface and is resistant to chlorine and cold water. It is killed by heat and desiccation and removed by filtration.

Life cycle in single host, man. 
 Cysts are the infected forms. When cysts are ingested along with contaminated food and drinks, they excyst in the small intestine and liberate two trophozoites. 
 Trophozoites multiply by longitudinal binary fission in the lumen of the proximal small bowel where they can be free or attached to the mucosa by a ventral-sucking disk. 
 Encystation occurs as the parasite transit toward the colon. The cyst is the stage found most commonly in non-diarrheal feces. Transported to man by fecal oral rout.

Pathogenesis Ingestion of one or more cysts may cause disease. Direct damage: trophozoites induce direct damage of intestinal, Apoptosis in small intestinal epithelial cells can be induced mechanical interference with absorption : Trophozoites by its ventral sucker attach to the intestinal mucosa and thereby mechanically interfere with absorption resulting in steatorrhea.

Clinical Features

 
 The illness varies from asymptomatic carriage to severe diarrhea and malabsorption.

 
 Acute giardiasis develops after an incubation period of 1 to 14 days (average of 7 days) and usually lasts 1 to 3 weeks. Symptoms include diarrhea, abdominal pain, bloating, nausea, and vomiting.

 
 In chronic chronic giardiasis the symptoms are recurrent  and malabsorption and debilitation may occur. Chronic infections lead to a malabsorption syndrome and severe weight loss. 

Diagnosis 

Diagnosis of giardiasis is based on identification of cysts or trophozoites of G. lamblia by repeated microscopic examination of stool and also by detection of antigen from stool. Direct fluorescent antibody test, EIA and PCR are also helpful.

Prevention 
 Practicing sanitary awareness. 
 Washing hands before handling foods and eating, , after using the toilet or changing a child, staying away from unprocessed foods, to decrease spread via a fecal-oral route. 
 Only drinking water from a filtration system also prevents waterborne transmission.
2- Trichomonas vaginalis

Obligate parasite – cannot live without close association with vaginal, urethral or prostatic tissues.

· Pear shaped • 4 flagella extend anteriorly • 1 flagellum extends posteriorly along the cell membrane to form an undulating membrane. 

· Costa , a rigid cord attaches the undulating membrane to the cell membrane and gives the undulating membrane support.

· Axostyle runs down the middle of the body & ends in a pointed tail like etremity • Round nucleus in the anterior portion.

· A primary cause of vaginitis in U.S.  Lives in the vagina of females, but also is found in urethra, epididymis, and prostate of males.

· Transmitted mainly by sexual intercourse; males are usually asymptomatic.

Life cycle it replicates by binary fission .  The parasite does not appear to have a cyst form, and does not survive well in the external environment. 

Clinical Presentation

Pathogenesis  infection in women is frequently symptomatic. Vaginitis with a purulent discharge is the prominent symptom, and can be accompanied by vulvar and cervical lesions, abdominal pain, dysuria and dyspareunia. The incubation period is 5 to 28 days. In men, the infection is frequently asymptomatic; occasionally, urethritis, epididymitis, and prostatitis can occur.

  Diagnosis 

Samples in women • Vaginal discharge • Endocervical specimen 

Samples in men • Urethral discharge • Prostatic fluid • Early morning first voided urine sediment • Semen.

1- Microscopic examination

2- Antigen detection ( ELISA ) Serodiagnosis- limited value

Prevention:  personal hygiene is most important preventative measure.

3- Subphylum Kinetoplasta
Blood Flagellates (Hemoflagellates)

Family Trypanosomatidae

The term “blood flagellates” refer to parasites that live in blood or tissues of man. Two speciess of them only occur in man,  belonging to the genus Leishmania, and the genus Trypanosoma.

They are characterizing polymorphism phenomenon found in four different stages or shapes:

1. Amastigote - Basal body anterior of nucleus, with a short, essentially non-functional, flagellum.

2. Promastigote - Basal body anterior of nucleus, with a long detached flagellum

3. Epimastigote - Basal body anterior of nucleus, with a long flagellum attached along the cell body with poorly developed undulating membrane.
4. Trypomastigote - Basal body posterior of nucleus, with a long flagellum attached along the cell body through undulating membrane.

1- Genus: Leishmania

This genus occurs in man in the amastigote form only, it has three species which cause disease leishmaniasis, these are:

1* L. tropica causing cutaneous leishmaniasis (Oriental sore, east ulcer,

Baghdad boil, Delhi boil), found in the reticuloendothelium of the skin and in localized papules, boils and ulcers.

2 * L. donovani causing visceral leishmaniasis (Kala-azar or black fever), found in the reticuloendothelial cells of spleen, liver, bone marrow and skin. Parasite multiply inside the cytoplasm cells and causing its gross enlargement and cause splenomegally, hepatomegally and high undulating fever, darkening of the skin, from which kala-azar “black fever”, death generally occurs as a result of diarrhea, gastrointestiral bleeding and perhaps hepatic encephalopathy.

* Skin lesions appear two years after visceral leishmaniasis, as non-ulcerative skin nodules, which is named as post-Kala azar (PKDL)is observed in those patients who received irregular treatment.

3 * L. braziliense causing Muco-cutaneous leishmaniasis (Espundia, Uta disease), in the reticuloendothelium of the muco cutaneous junction around the nose and destroy its tissues. The lesions heal by scarring, causing the camel nose, children rarely affected.

* All species of Leishmania live and multiply in the reticuloendothelial cells (macrophages) in all body tissues.

* The life cycle of these three species, they pass through two stages:

amastigotes stage in man and promastigote (with an anterior flagellum) stage in the gut lumen of the sand fly or in the laboratory cultures.

When a sand fly “Phlebotomus sp.” sucks the Leishmania,s stages with its meal, they reach to mid-gut of insects and transformed to promastigote or leptomonad forms multiply by binary fission. Through days  mid-gut lumen becomes filling with promastigote and migrate taward esophagus to reach the pharynx, and finaly progress forward to flood the buccal cavity of sand fly. On biting another person, the fly regurgitates (vomit) these promastigote in the wound caused by the bite, and transformed to amistigote form in the reticuloendothelial cells (macrophages) in all body tissues.

Diagnosis is made either by detecting amastigotes in the smear sample of spleen, liver, or skin smears, and by culturing in NNN (Nicole, Novy, McNeal) medium or by detecting antibodies in serum.

And parasite detection species identification using biochemical isoenzymes, immunologic and molecular PCR approaches.

2- Genus: Trypanosoma species

Trypanosomes are monoflagellate parasites.

1- T. rhodesiense and T. gambiense (Polymorphic trypanosomes): different forms, sizes and shapes in the blood) present in West Africa are transmitted Glossiua species, causes the sleeping sickness is highly fatal. These parasites occur in three forms:Trypomastigote, promastigote, epimastigote.

Life cycle

The Tse- tse fly, a kind of Glossina palpalis sucked trypanosome with blood of infected host, and multiply in the mid gut of fly as trypomastigotes by longitudinal binary fission. Then they pass to the hypopharynx changing into epimastigotes, these forms enter the salivary glands where they multiply, then finally change into metacyclic trypomastigotes (infective stage) which inoculated with saliva into the bite wound of the new host.

 Pathogenesis

* Both species cause the sleeping sickness. The  site of infection islymphatic system.

* The pathology of T. rhodesiense is more acute while T. gambiense is chronic.

* The disease has three stages:

1- The skin stage (Invasive stage)

The trypanosomes enter the skin through the wound created by fly bite, where they multiply in the lymphatic spaces and creates an indurate painful swelling in the skin called a trypanosome chancre.

2- Lymph glands stage

The lymph glands are affected particularly in T. gambiense. The glands of the posterior triangle of the neck being particularly enlarged (Winter bottoms sign).

There is hepatosplenomegaly (enlargement of both liver and spleen) due to lymphocytic hyperplasia. Bone marrow affection causes anemia, leucopenia and thrombocytopenia.

3- Sleeping sickness stage

The changes that take place in the brain are due to invasion by trypanosomes leading to hyperplasia of lymphocytes in the lymphatic sheath around the blood vessels. Secondary changes occur in the brain which becomes oedematous, congested; there is an increase in the number of lymphocytes.

Diagnosis

Diagnosis of trypanosomiasis is made by detecting the parasites in blood; bone marrow; Lymph gland aspiration and cerebrospinal fluid (CSF) by Blood smears reveal extracellular trypanosomes.
Prevention

* Treatment of patients.

* Control of Glossina flies.

* Control of reservoir host.

2- T. cruzi (Monomorphic trypanosomes: a single shape and size in the blood ) found in South America is transmitted by Reduvid bugs (kissing bugs) causes Chagas' disease is highly fatal.

Morphology

* In peripheral blood, trypomastigotes measured 20 micron, have a central nucleus and a free flagellum.

* The parabasal body is subterminal.

* C-shaped body due to shortness of undulating membrane in relation to the length of body.

* In tissues, it takes amastigote form.

Life cycle

1- In Human

Multiplication takes place only intracellularly, common infection sites are heart muscle, reticuloendothelial cells of bone marrow, liver, lungs, as amastigote forms forming a pseudocyst, then change to epimastigote forms, and eventually trypomastigotes forms, which emerge from the reticulo-endothelial cells and enter the blood stream.

2- In the vector

The vector is the Triatoma bug (insect), which sucks the blood of infected host containing trypomastigotes. In the mid-gut of vector, they change to epimastigotes forms, which multiply by longitudinal binary fission. Then they pass to the hind gut to multiply and change to metacyclic forms (infective stage), which

pass out with the bugs faces.

 Pathogenesis

* The heart is the main organ concerned, myocarditis may produce heart failure.

* On skin, primary lesions as a result of invasion by trypanosomes bodies are called Chagoma.

* Oedema of eye-lids and of one face side with unilateral conjunctivitis (Romann sign), may be noticed three weeks after infection.

* The disease chiefly affects children, and appears in two clinical pictures, acute in children under one year, and chronic in relatively older children up to 15 years.

Diagnosis

* Since trypanosomes are rare in the peripheral blood, culture in suitable medium reveals more trypanosomes.

* Xeno-diagnosis, by using sterile laboratory bred winged bugs, when fed on blood of patient, trypanosomes bodies are detected in rectum of bugs after time.

* Serological methods.

Prevention like T. rhodesiense and T. gambiense.
