B. Sc.  First semester  
Entamoeba histolytica

Classification 
Phylum: Protozoa
Sub phylum: Sarcomastigophora 
Class: Rhyzopoda 
Order: Amoeboida
Genus: Entamoeba
Species: histolytica

Introduction: 
· E. histlytica common intestinal parasite of man, live coecum and colon of man intestine. It is holozoic, histozoic and monogenetic parasite.  
· It causes amoebiasis( amoebic dysentery). 
· It is worldwide distributed and most commonly in found in tropical parts such as India, Africa, Mexico, western South America, south East Asia, China etc.
· Every year nearly 450 millions of people getting  infected and nearly 100000  people are dying due to amoebiasis
· It is unicellular microscopic lobopodial protozoan infect through tetra nucleate cysts.
Structure:
Entamoba exist in two distinct forms namely trophozoit (magna) form and pre cystic (minuta) form. 
Trophozoit form: 
It is active haemophagus pathogenic form. It size vary from  20-30  micrometers in diameter. It is covered by plasma membrane, its cytoplasm is divided in to outer 1/3 clear ectoplasm inner 2/3 granular endoplasm with cell organelles.  Movement is by means of a pseudopodium, which is a cytoplasmic protrusion. The characteristics of pseudopodia of Entamoeba histolytica are: (1) broad or finger-like in form (2) thrust out quickly (3) pseudopodium first formed with hyaline ectoplasm, then the granular endoplasm flows slowly into pseudopodium when amoeba move (so called amoeba movement). (4) Motility is progressive and directional. Red blood cells may be found in the endoplasm.  Nucleus, vesicular type: The nucleus is not visible in an unstained specimen, but when stained with hematoxylin, the nuclear structure will be clear. It is about 4-6 µ in diameter (1) Nuclear membrane is a delicate but distinct line. (2) Peripheral chromatin granules are fine and uniformly arranged on the inner surface of the nuclear membrane. (3)  Karyosome is small and centrally located. Cart wheel like in appearance. The characteristics of the nucleus of E. histolytica are useful in differentiation of the pathogenic amoeba from the other non-pathogenic species. The vacuoles contain tissue fragments, RBCs, leucocytes, ingested bacteria, but contractile vacuoles are absent.

Minuta form or pre-cystic form:
It is non pathogenic, non invasive small round measuring about 7-10 µ in diameter. It resembles the trophozoit but it is lack of pseudopodium. It is not a histozic, non feeding, non motile non pathogenic form. It lives in lumen of colon. It undergoes encystations and helps in the transmission of the parasite from one person to one person .Pseudopodia, food vacuoles, contractile vacuoles are absent 
Reproduction and life cycle:

 It reproduced normally by binary fission in the intestinal wall by simple mitosis division. The number of chromosomes (2n) is 06. It has a capacity to undergo nuclear divisions by mitosis to multiply its number and also to infect new host. During binary fission the nucleus divides without disappearing nuclear membrane. 
The daughter amoeba formed as a result of binary fission starts feeding and grow in size and become trophozoit their again multiply  by binary fission. Some of the daughter amoebae become pre cystic form which undergo encystations
Before encysting, trophozoit round up, cease ingesting food, and secrete a cyst wall, thus become an immature pre cystic form and then mature cystic form. 
a. Pre cystic form – it is spherical in shape, 10-20 µ in size, and consists of one nucleus .it loses its food vacuoles, pseudopodia become smaller and round. Store glycogen granules and develop chromatid bodies. 
b. Mature cysts (cystic stage): The pre cystic form develops a cyst wall around itself by encystation. Soon after encystations the nucleus divide by two successive mitotic divisions to form 4 nuclei, they are similar to that of the trophozoit. Besides nuclei, there are two other inclusions: the glycogen vacuole and the chromatoid bodies (bars). Both the glycogen and chromatoid bars become smaller and smaller as the cyst ages, so sometimes they cannot be seen in the mature cysts.  The glycogen acts as a food reservoir, but the function of the chromatoid bar is not known. When the cyst is stained with iodine, the glycogen appears brown or dark yellow brown in color, but the chromatoid bar cannot be stained and has a refractory appearance.  In iron-hematoxylin stained specimens, the chromatoid bar is rod shaped with two rounded ends and dark blue in color.  These tetra nucleate cyst are infective stages.
Infection: The tetra nucleate cysts are discharged along with the faces of the man and remain alive for as long as the feces is moist. They enter in to new host when a person consumes the food or water containing the tetra nucleate cysts. Cockroaches, house flies are mainly responsible for contamination of food by cysts. 
Excystation :
After ingetion of cysts they reach the intestine along with food. In intestine the cyst wall is dissolved by the action of enzymes and amoeba emerges out it is called excystation. Now Entamoeba is called as metacystic form. The successive nuclear division result in the formation of 8 daughter nuclei. After nuclear divisions are followed by cytoplasmic divisions resulting the formation 8 uninucleate daughter amoebulae.  Thus multiplication of Entamoeba takes place two times fist by binary fission of trophozoit and in the metacystic stage.
Pathogenesity:
  E. histolytica, as its name suggests (histo–lytic = tissue destroying), is pathogenic; infection can lead to amoebic dysentery or amoebic liver abscess.Symptoms can include fulminating dysentery, bloody diarrhea, weight loss, fatigue, abdominal pain, and amoeboma. The amoeba can actually 'bore' into the intestinal wall, causing lesions and intestinal symptoms, and it may reach the blood stream. From there, it can reach different vital organs of the human body, usually the liver, but sometimes the lungs, brain, spleen, etc. A common outcome of this invasion of tissues is a liver abscess, which can be fatal if untreated. Ingested red blood cells are sometimes seen in the amoeba cell cytoplasm.
Prophylaxis:
Control of the disease is mainly concerned with the hygienic conditions. One should avoid taking contaminated food with cysts; food must all ways covered not expose to flies. Foods kept open on road side should not be consumed. It can be prevented by using properly purified water. The water contamination with sewage must be avoided by having proper drainage system.  Fruits and vegetable must be cleaned before using and must preserved properly.
 Diagnosis
(1)Trophozoite (living): fecal examination (direct smear with normal saline) for the diagnosis of amoebic dysentery. One must pay attention to: a. the container must be clean and free of acid or alkaline.
b. Trophozoit should be examined soon after they have been passed
c. Keep specimen warm in order to keep the trophozoite's activity.
d. Select the bloody and mucous portion for examination.
e. If Charcot-Leyden crystals are present, the stool must be carefully examined for the trophozoites of Entamoeba histolytica ( charcot-leyden crystals may be derived from eosinophiles). 
(2) Cyst:  fecal examination (direct smear with iodine stain) for the chronic intestinal amoebiasis or carriers. Immature and mature cysts of E. histolytica may be found in the formed stool. 
ELISA or RIA can also be used     
Enzyme immunoassay (EIA);  Indirect Hemagglutination (IHA); Antigen detection – monoclonal antibody; PCR for species identification.
 Culture: From faecal samples - Robinson's medium, Jones' medium
Treatment 
Metronidazole for the invasive trophozoit + a lumenal amoebicide for those still in the intestine. Paromomycin (Humatin) is the luminal drug of choice
Paromomycin (Humatin) should be used with caution in patients with colitis as it is both nephrotoxic and ototoxic. Absorption through the damaged wall of the intestinal tract can result in permanent hearing loss and kidney damage. 
Recommended dosage: 
Metronidazole 750mg orally, for 5 to 10 days FOLLOWED BY Paromomycin 30mg/kg/day orally in 3 equal doses for 5 to 10 days 
 Diloxanide furoate 500mg orally for 10 days, to eradicate lumenal amoebae and prevent relapse
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