Diagnosis of parasitic disease

The aim of laboratory diagnosis is to look for the parasite or one of its stages by using microscope or by post-mortem examination if it seen by naked eye, if can't reach to parasite, then should search for its trace in tissues by using Histopathological examination, or in patient blood to detect the antibodies by using the sero-immunological techniques, or by the procedure of allergic tests for patient.

There are many methods for parasites detection such as:

* Detect adult stage when going out the body in specific conditions (Ascaris lumbricodes adult in stool).
* Stool examination for eggs or gravid segments of Taenia saginata.

* Sputum examination for detection respiratory system parasites,e.g.eggs of (paragoniumus westermani) lung worm.

* Urine examination for eggs detection..etc e.g. eggs of Schistosoma haematomin.

* Blood test or muscles biopsy or spinal fluid test for detection of trypanosomes for

detection of Taenia cysticercosis.

* Doing culture for specific parasites Entamoeba histolytica.

* Using X-ray or ultrasound or computed tomography (CT) scan.

* Doing serological test and skin test for hydatid cysts.

Kingdom: Protista.
Subkindom Protozoa

The protozoan parasite is unicellular organisms which perform all necessary functions of metabolism and reproduction. The main component are 1- Cytoplasm:It contains two layers, could be defined as follow:A - Ectoplasm:B - Endoplasm: 2- Nucleus:There are two kinds of nucleus: A- Compact nucleus B- Vesicular nucleus 
General Characteristics
1. They are known as a unicellular. A protozoan body consists of only mass of protoplasm.

2. Habitat: mostly aquatic, either free living or parasitic or commensal

3. Grade of organization: protoplasmic grade of organization. Single cell performs all the vital activities thus the single cell acts like a whole body.

4. Body of protozoa is either naked or covered by a pellicle.

5. Nutrition: Nutrition are holophytic (like plant) or holozoic (like animal) or saprophytic or parasitic.

6. Digestion: digestion is intracellular, occurs in food vacuoles.

7. Respiration: through the body surface.

8. Osmoregulation: Contractile vacuoles help in osmoregulation.

9. Reproduction:
1- Asexually reproduction is through binary fission or budding, the protozoan divides to two small organisms in that the division starts first in nucleus then in cytoplasm,

2- Sexual reproduction is by syngamy conjugation. In that one of parasite stage transform to microgametocyte (microgametes),the other to macrogametocyte which called gametogony, following by synagamy to form zygote, then the sporulation takes place to form porozoites.
Classification of Protozoa: classified according to the locomotor organs 
** Locomotion: The Protozoa move by external locomotor organs and classified into
 four classes on the basis of locomotary organs into pseudopodia, flagella and cilia, or without the external organ such as gliding or contractile movement.

Class 1 Rhizopoda

Pseudopodia:They are locomotor organs appear temporary in the direction that the parasite prefer, it also uses for feeding, it is an ectoplasm and endoplasmic protrusions, or only ectoplasmic. This type of movement is called amoebic movement, which is characteristic for “rhizopoda” such as Amoeba.
· Reproduction: asexually by binary fission and sexually by syngamy.

· No conjugation.

· Examples: Amoeba, Entamoeba
Class 2 Mastigophora/ Flagellata

Flagella:Thin ectoplasmic filaments originate from “blepharoblasts”, they vary in number according to species, and it may borders a membrane which called "undulating membrane" such as Trypanosome.
· Body covered with cellulose, chitin or silica.

· Reproduction: A sexual reproduction by longitudinal fission.

· No conjugation.

· Examples: Giardia, Euglena, Trypanosoma
Class 3 Ciliata
· Cilia:Very short ectoplasmic filaments arising from “blepheroplasts” and arranged in rows, they cover most of the body surface and move rhythmically such as Balantidium.

· Body covered by pellicle.

· Reproduction: Asexual reproduction by binary fission. Sexual reproduction by conjugation.

· Nuclei two types i.e. macronucleus and micronucleus.

Class 4 Sporozoa
Locomotory organ: Absent, Gliding or contractile movement:

It happen without apparent external movement organs and without changes in the parasite shape, it occurred by gliding the minute myofibrils which caused the parasite gliding and pushing in the wanted direction.

· Exclusively endoparasites

· Contractile vacuoles is absent

· Body covered with pellicle.

· Reproduction: Asexual reproduction by fission and Sexual reproduction by spores

· Examples: Plasmodium, Monocystis
Class 1 Rhizopoda, Sarcodina, 
Entamoeba spp colonize humans, but not all of them are associated with the disease. Entamoeba histolytica is a pathogenic ameba, associated with intestinal and extraintestinal infections. The other species may be confused with E. histolytica in diagnostic investigations.
Entamoeba histolytica/Entamoeba dispar trophozoites have a single nucleus, which have a centrally placed karyosome and uniformly distributed peripheral chromatin. The cytoplasm has a granular. E. histolytica/E. dispar trophozoites usually measure 15 to 20 µm (range 10 to 60 µm), tending to be more elongated in the diarrheal stool.
Mature Entamoeba histolytica/Entamoeba dispar cysts have 4 nuclei that have centrally located karyosomes and fine, uniformly distributed peripheral chromatin. Cysts usually measure 12 to 15 µm.

Erythrophagocytosis (ingestion of red blood cells by the parasite) is the only morphologic characteristic that can be used to differentiate E. histolytica from the nonpathogenic E. dispar. 
The life cycle of protozoa changes between proliferative stages and dormant cysts, as trophozoite, precyst, cyst, metacyst, and trophozoite.
Cysts and trophozoites are passed in feces whereas trophozoites are typically found in diarrheal stool. Infection occurs by the ingestion of mature cysts that fecally contaminated food, water, or hands.  Excystation occurs in the small intestine and trophozoites migrates to the large intestine and multiply by binary fission and produce cysts and both stages are passed in the feces, the cysts can survive days to weeks in the external environment and are responsible for transmission. Trophozoites passed in the stool are rapidly destroyed once outside the body.
Symptoms: Vary greatly depending on strain of amoeba and physical condition of host.


Acute amebiasis Incubation period of 8-10 days, bloody stools (15-20),  abdominal pain and tenderness, fever, dehydration, and leukocytosis. When dysenteric, can find trophs present in stools.When stools are formed, cysts will be present.


Chronic amebiasis Symptoms vary. Periodic bursts of diarrhea followed by constipation. Localized abdominal tenderness and liver enlargemen. May show a long history of moderate weight loss, mental fatigue, and lower back pain.

  In E. histolytica some patients, the trophozoites invade the intestinal mucosa, through the bloodstream, extraintestinal sites such as the liver, brain, and lungs and resultant pathologic manifestations and cause secondary amobiasis, or extraintestinal amebiasis (liver abscess, peritonitis, pleuropulmonary abscess, cutaneous and genital amebic lesions).
It has been established that the invasive and noninvasive forms represent two separate species, respectively E. histolytica and E. dispar. These two species are morphologically indistinguishable unless E. histolytica is observed with ingested red blood cells (erythrophagocystosis). 
Diagnosis

E. coli, E. hartmanni, E. gingivalis, Endolimax nana, and Iodamoeba buetschlii (the nonpathogenic amebae). 

Differentiation is possible, but not always easy, based on morphologic characteristics of the cysts and trophozoites. The nonpathogenic Entamoeba dispar is morphologically identical to E. histolytica. Microscopic identification of cysts and trophozoites in the stool is the common method for diagnosing E. histolytica. This can be accomplished using:

1- In primary amoebiasis by fresh stool: wet mounts, with or without iodine stain.

In secondary amoebiasis by aspirates or biopsy samples: obtained during colonoscopy or surgery.

2- Immunodiagnosis either antibody detection or antigen detection.
3- Molecular Diagnosis by PCR.

Prevention

1-  Adequate sanitation measures 
2- Aducation about the routes of transmission. 
3- Avoid eating raw vegetables grown by sewerage irrigation and night soil

Other intestinal Amebae

They are generally considered nonpathogenic and reside in the large intestine; most of these amoebae are commensal organisms that can parasitize the human gastrointestinal tract.
Site of infection the natural habitat the large intestine of human.

The life cycle:  As in E. histolytica trophozoite, precyst, cyst, metacyst, and trophozoite.
All transmitted via the faecal-oral route by contaminated with infective stage (cyst) except Entamoeba gingivalis and Dientamoeba  fragilis

 which transmited by trophozoite.
All Feeds by phagocytosis. Waste materials eliminated by digestive vacuoles through exocytosis.
Replicates by binary fission and moves by pseudopodia.
Prevention depends on better personal hygiene and sanitary disposal of human excreta.

Entamoeba hartmanni resembles to E.histolytica except in size, yet there is a slight overlap in the size range. The trophozoites do not ingest red blood cells, and their motility is generally less vigorous than that of E.histolytica, infection is acquired by ingestion of food or water contaminated with cyst-bearing faeces. Identification is based on examination of small amebae in unstained or iodine-stained preparations. 
Entamoeba coli It is bigger in size than E.histolytica typically the movements of trophozoites are sluggish, with broad short pseudopodia and little locomotion, but at a focus the living specimen cannot be distinguished from the active trophotozoite of E.histolytica. However, the cysts are remarkably variable in size. The mature cyst (with more than four – 8 nuclei). 

Endolimax nana It is smaller in size than other, have tow stages :1- trophozoite is small ,the single nucleus a large endosome somewhat off-center and small amounts of visible chromatin . The cytoplasm, which is coarsely granular and often highly vacuolated, may contain bacteria.2- Cyst is small, with a spherical to ellipsoidal shape, Mature cysts contain four nuclei; immature cysts are rarely seen, The cytoplasm may contain diffuse glycogen, and chromatid bodies are absent. 
Iodamoeba buetschlii: - Both the trophozoite and cyst have one nucleus with a large endosome cysts ovoid in shape contain glycogen filled so-called vacuoles that stains brown with Iodine,So it  gets its Iodamoeba name from this character. The trophozoite feeds on enteric bacteria. Trophozoite stages live at the base of crypts of intestinal mucosa, rarely seen, that not pass with faces. Cysts are spherical, has one nucleus and a large glycogen vacuole. Nucleus is large with an eccentric large karyosome, or lying in contact with nuclear membrane. 

Entamoeba gingivalis - Non pathogenic amoeba, lives as commensal in oral cavity around carious teeth at margins of infected gums. In the trophozoite stage, the chromatin forms a continuous ring on the inner surface of nuclear membrane. Karyosome is central. Red blood corpuscles are found in cytoplasm. Cyst is absent. The mode of infection happened by oral contact especially during kissing.
Naegleria species

Naegleria is a free living amoeba of warm fresh-water and found throughout the world. Naegleria exists in flagellate form (with two flagella), in cystic form, and in amoebic form (with blunt pseudopodia). The flagellate form is elongate and exhibit speedy movement. The cysts are round and have thick cyst wall. The amoebic form is slug-shaped and shows a directional movement. The nucleus is distinct with centrally located nucleolus. The amoebic form is parasitic form of Naegleria and measures 8-12 mm in diameter. Infection in humans takes place by inhalation of free-living flagellate form usually while swimming (after nasal inoculation, penetrate the submucosal nerve plexus and the cibriform plate, and finally reach to frontal lobe of the brain). It causes primary meningo-encephalitis characterized by abrupt unset of fever, headache, nausea and vomiting leading to coma and death within a week. Diagnosis is made by detecting the parasite in wet cerebrospinal fluid (CSF) preparation. CSF also shows a neutrophilic pleocytosis, an elevated protein and a diminished glucose concentration.

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. 

