Parasite Entamoeba Histolytica : Life Cycle, Mode of Infection and Treatment

Systematic Position:
Phylum — Protozoa
Sub – phylum – Plasmodroma
Class – Rhizopoda (Sarcodina)
Order – Lobosa
Sub-order – Nuda (Amoebina)
Genus – Entamoeba
Species — Histolytica
Entamoeba histolytica is a protozoan endoparasite inhabiting the mucosa and sub-mucosa layers of the large intestine of human beings, causing dysentery and liver abscess. The parasite was first discovered by Lambl (1859) S. chaudin (1903) differentiated pathogenic and non- pathogenic form of amoebae.
Geographical distribution:
E. histolytica is cosmopolitan in distribution, but is more common in tropical and sub-tropical countries. In India it occasionally takes an epidemic form. It is estimated that about seven to eleven per cent of the population in India suffers from its infection.
Life cycle:
E. histolytica is a monogenetic parasite as its life cycle is completed in a single host i.e., man. Three distinct morphological forms exist in its life cycle. – Trophozoite, Pre-cystic stage and Cystic stage.
Trophozoite:
It is the growing or feeding stage of the parasite. During this stage the parasite resides in the mucosa and sub-mucosa layers of the large intestine of man. Trophozoites are unicellular organisms, with a size ranging from 18 to 40 mm in diameter (average being 20 to 30 um) During the optimal living condition the parasite exhibit slow gliding movement by forming pseudopodia, hence the body shape is not fixed because of constantly changing position .
The cytoplasm inside the body of trophozoite is divisible into clear, transparent ectoplasm and inner granular endoplasm. The endoplasm contains nucleus, ingested red blood cells and tissue debris. A single spherical nucleus lies inside the endoplasm.
The size of the nucleus ranges from 4 to 6 um. Nucleus contains a central dot like Karyosome and a delicate single layered nuclear membrane containing fine chromatin granules. The space between Karyosome and the nuclear membrane is traversed by radially arranged fine threads of limn network.
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Trophozoite secretes a proteolytic ferment around itself. This ferment is of the nature of histolysin which brings about destruction and necrosis of the surrounding host tissues to be absorbed later by the parasite as food. Trophozoite reproduces by binary fission and increases their number. They are exclusively parasitic in nature, growing at the expense of living tissues and multiplying rapidly to maintain their presence in good number.
Pre- Cystic stage:
It is an intermediate stage between the trophozoite and cystic forms. During this stage the parasite reduces in size (10 — 20 um), becomes avoid in shape and bears a single blunt pseudopodia. The endoplasm does not contain ingested R.B.C’s and other tissue debris, indicating that during this stage the parasite stop feeding. A single nucleus remains present.
Cystic stage:
Cyst formation occurs inside the lumen of the host’s intestine. The precystic parasite moves into the gut lumen to be transformed into cystic form, a process called “encystations”. During the process of encystations, the parasite becomes round and get surrounded by a double refractile wall, called the cyst wall.
A cyst in the beginning is uninucleate body with size ranging from 7—15 um, in different races. I he nucleus inside the cyst soon divides by binary fission to become a binucleate form and then to quadrinucleate form. In this way, a single nucleus by mitotic division forms four daughter nuclei, undergoes reduction in size and ultimately becomes 2 in diameter.
Inside the cytoplasm of the cyst develops certain extra nuclear bodies like chromatid bars and glycogen mass. Chromatid bars or chromatoids are dark oblong bar like structures varying in size and number (1 to 4). In addition to chromatid bars the cyst also contains mass of glycogen in the form of brown vacuolar structure.
As the cyst transform from uninucleate to quadrinucleate stage, both chromatid bars and glycogen vacuole reduces in size and finally disappear. The whole process of encystation occurs within a few hours. The life of a matured cyst (quadrinucleate form) inside the lumen of the host’s gut is only two days.
The mature quadrinucleate cysts pass out of their host’s body through faeces. Outside the body of the host, the cyst survives for ten days and their thermal death point is about 50°c.
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Mode of infection:
A matured quadrinucleate cyst of Entamoeba histolytica is the infective stage of the parasite. Transmission of E. histolytica from one person to another occurs due to ingestion of these cysts. Faecal contamination of edible substances and drinking water are the primary cause of infection. Following are the mode of transmission of this parasite-
(a) Faecal-oral route:
In majority of cases infection takes place through intake of contaminated uncooked vegetables and fruits. Insect vectors like flies, cockroaches and rodents act as agent to carry infective cysts to the food and drink. Sometimes drinking water supply contaminated with infected faces give rise to epidemics.
(b) Oral-rectal contact:
Sexual transmission by oral-rectal contact is also one of the modes of transmission, especially among male homosexuals.
Excystation:
When the quadrinucleate cyst enters in the ileum of the small intestine of the new host, the process of excystation begins. Excystation is the process of transformation of cysts to the trophozoites. It occurs in the intestinal lumen of the host. The cyst wall gets dissolved bythe neutral or alkaline intestinal juice. The nucleus inside the cyst divides once again to form eight daughter nuclei.
Certain amount of cytoplasm surrounds each of the nuclei to form 8 trophozoites The parasite at this stage moves into the caecum of the host s large intestine, get attached to the epithelial cells of the large intestine, produces necrosis by proteolytic ferment (cytolysin) and enters into the mucosa and sub-mucosa layers by means of their own mobility action.
Pathology:
The incubation period in man varies a great deal depending upon the host’s resistance to the parasite. Generally it is four to five days i.e., the symptoms of the disease appear 4 to 5 days after the host being infected with the parasite.
The pathological conditions arising out of the infection of E. histolytica is as “amoebiasis”. The term “amoebiasis” has been defined by WHO as the condition of harbouring the protozoan parasite E. histolytica with or without clinical manifestation. The symptoms of the disease however, appear in only 10 per cent of the infected individuals.
The pathology can be broadly divided into two parts:
1. Intestinal or Primary lesions
2. Metastatic or Secondary lesions.
Primary or intestinal lesions:
Primary infection of this parasite is limited entirely to the large intestine. The trophozoites after entering the mucosa and sub-mucosa layers of the large intestine multiply in number and feed upon the intestinal tissues by destroying them through the proteolytic ferment secreted by them. The different pathological conditions arising out due to the presence of E. histolytica in the large intestine are-
1. Amoebic dysentery:
The presence and activity of the parasite in the wall of large intestine causes amoebic dysentery characterised by frequent passage of stool and griping pam. The contain mucus and occasionally blood.
2. Amoebic ulcers:
In addition to amoebic dysentery, the presence of the parasite causes multiple ulcers in the caecum, ascending colon and rectum. In advanced cases, the ulcers may be large and may also show haemorrhage due to erosion of blood vessels.
3. In acute case of parasite infection perforation and gangrene of intestinal wall may occur. Pericolic abscesses & peritonitis have also been reported.
Metastatic or secondary lessions:
In chronic cases the parasite may enter into the blood circulation and reaches the different parts of the body to cause extra intestinal or metastatic lession. It is also known as “tissue amoebiasis”.
The commonest form of tissue amoebiasis are-
Hepatic amoebiasis:
It is characterised by tender liver and multiple abscesses scattered in the whole organ.
Pulmlnary amoebiasis:
It is characterised by the appearance of single or multiple abscesses in one or both lungs.
Cerebral amoebiasis:
It is characterised by appearance of small absess in one of the cerebra hemisphere.
Splenic amoebiasis:
In rare cases the parasite may enter into spleen to cause abscess.
Cutaneous amoebiasis:
It is characterised by the apperance of skin lessions Urinogenital tract Infection: E. histolytica may rarely enter into unnogemtal tract through rectal fistula causing amoebic ulcer of the penis and vaginitis.
Treatment:
Ameobicidal drugs used to destroy the parasite inside human body may be grouped under following categories —
1. Tissue Amoebicides:
These are the drugs which directly act on the trophozoite stage of the parasite residing inside the tissues-
(a) Emetine and dehydro- emetine (DHE) are the drugs of choice to kill trophozoites residing inside intestinal wall, liver and other metastatic lessions.
(b) Chloroquine (4 aminoquinaline) is used specifically for the parasite present in liver and lung.
2. Luminal Amoebicides:
These are the drugs which act when they come in contact with the trophozoites as well as cystic forms of E. histolytica present only in the intestinal lumen. That is why, they are also known as contact amoebicides.
The important luminal amoebicides are Di-iodohydroxyquinoline (diodoquin), iodochlor hydroxy quinoline (clioquinol) chlorophenoxamide (mebinol), chlorbetamide (mantomide), acetarsone (stovarsol), carbarsone (milibis), emetine bismuth iodide (EBI), paromomycin (humatin) etc.
3. Both luminal and tissue amoebicides:
The new group of drugs administered orally act on parasite residing in tissue as well as the lumen of intestine are —
Niridazole group (Ambilhar) and Metronidazole group (flagyl, Metrogyl etc.,)
Prophylaxis:
The various prophylaxtic (preventive) measures used to check the spread of E.
histolytica are –
Personal prophylaxis:
(a) Avoidance of use of raw fruits and vegetables.
(b) Use of boiled drinking water.
(c) Protection of food and drink from contamination through flies and cockroaches.
(d) Obeying the elementary hygienic conditions.
(e) Personal cleanliness.
Community prophylaxis:
(a) Safe and effective disposal of human excreta coupled with sanitary practices like washing hands after defecation.
(b) Protection of water supplies against faecal contamination.
(c) Avoidance of fresh human faces as fertilizer.
(d) Health education and public awareness about the parasite and its mode of transmission.
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Fig. 174, Stages of life cycle of Entamoeba histobtica
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Fig. 175. Exhibiting the various stages in the life of £ Aistolytica




