
ENTAMOEBA HISTOLYTICA 

Systematic placement: 

Phylum: Sarcomastigophora 

Subphylum: Sarcodina 

Superclass: Rhizopoda 

Genus: Entamoeba 

Species: E. Histolytica 

Habitat: Mucous and submucous layers of the large intestine of man. 

Life cycle 

• E.histolytica passes its life cycle in only one host: the human. 

• There are mainly two stages of development: the infectious cyst stage 

and, the multiplying and disease causing trophozoite stage. 

Transmission in human hosts: 

In the majority of cases infection results from the ingestion of fecally-

contaminated water or food that contains E. histolytica cysts.  

 

Reservoirs of infection: Man and monkey, man is the commonest source. 

 

Life cycle: 

• When the mature cysts are swallowed along with contaminated food 

and drink, they pass unaltered through the stomach, because the cyst 

wall is resistant to acid gastric digestion. 

• But, because the cyst wall is labile to the action of trypsin in the 

intestine, by reaching the caecum/ lower part of ileum, excystation of 

the cyst occurs, that is, the cytoplasmic body retracts and loosens itself 

from the cyst wall. 

• Each cyst liberates a single amoeba with 4 nuclei (tetranucleate 

amoeba), which eventually by division produces 8 nuclei, each of which 

is fused with some part of cytoplasm to form 8 amoebulae/metacystic 

trophozoites. This trophozoite phase is responsible for the characteristic 

lesion of amoebiasis. 



• The young amoebulae, being actively motile, invade the tissue and 

ultimately lodge in the submucosa of large gut, their normal habitat and 

here they grow and multiply by binary fission. 

 
• During growth, E.histolytica secretes a proteolytic enzyme, histolysin 

which causes necrosis of surrounding tissues and helps in obtaining 

sufficient nutrition for the parasite by absorption of tissue juices. 

• The trophozoites of amoeba walks from dissolved necrotic tissue to the 

healthy ones, thereby gradually entering into the deeper tissues. 

• Finally they enter the portal vein and are carried to the liver. In the liver, 

the trophozoites grow and multiply but encystation does not occur. 

• After sometime, when there is gradually increasing tolerance of the host 

to parasite, and by appearance of some yet less understood factors, the 

parasites find it difficult to continue their life cycle in host and therefore, 

revert to the cyst form, through an intermediate pre-cystic form. This 

process is known as encystation. 

• Recent reports have revealed that short chain fatty acids produced by 

enteric bacteria have a role in regulating encystation process. 

• Cysts are solely released in faeces in case of asymptomatic carriers, 

whereas cysts and trophozoites are released in combination in case of 

symptomatic (dysenteric) patients. 



• When these cysts are ingested through contaminated food and water, 

they give rise to infection. 

 

 

 

Morphology of E.histolytica 

Cyst phase: 

• The cysts varies greatly in size: 

1. Small race: 6-9 µm. 

2. Large race: 12-15 µm. 

• The cyst form contains- 

� a refractile chitin-containing cyst wall,  

� 4 nuclei (quadrinucleate) and, in many cases,  

� crystalline, bullet-shaped aggregations of ribosomes called 

chromatoid bodies and, 

� a glycogen mass. 

• The chromatoid bodies and the glycogen mass gradually disappear 

as the cyst matures. 

 

 

Trophozoites: 

• Its size is continuously changed, ranges from 18 to 40 µm. 

• The trophozoite form contains a single nucleus and many internal 

vesicles.  

• The nucleus has a thin continuous rim of heterochromatin and a 

centrally located nucleolus (karyosome).  

• Its cytoplasm has a clear translucent ectoplasm and a granular 

endoplasm.  

• The ectoplasm shows a jerky movement. 

• RBCs are found inside the endoplasm. 

Morphology under special circumstances: 

 Trophozoite form Cyst form 

In saline Characteristic motility and 

presence of RBC. 

Endoplasm showing a ground 

glass appearance. 

Chromatoid bodies are seen as 

round refractile bars. 

In iodine Body of parasite appears 

yellow/ light brown. 

Nucleus is clearly seen with a 

central karyosome. 

Chromatoid bodies are not 

stained but glycogen mass 

appears brown. 



 

  
1. Trophozoite of E. histolytica in saline preparation (Phase contrast microscopy). 

2. Quadrinucleate cyst of E. histolytica in iodine preparation. 

 

PATHOGENESIS 

 

• The parasite expresses a large number of factors, including-  

1. lytic peptides (amebapores),  

2. cysteine proteinases and  

3. phospholipases. 

• These factors are presumably designed to aid in the ingestion and 

digestion of bacteria and other food materials.  

• These products are considered virulence factors as they can also lyse 

colonic epithelial, liver and immune cells that come into contact with the 

trophozoite via its galNAc-specific lectin.  

 

PATHOGENIC LESIONS 

 

Entamoeba causes two types of pathogenic lesions: 

1. Primary/ Intestinal lesions: The entire large intestine. 

2. Secondary/ Metastatic lesions: Liver, lung, brain. 

 

INTESTINAL LESIONS 

Pathogenesis: 

• After excystation, the metacystic trophozoites enter through the crypts 

of lieberkuhn and directly penetrate the columnar epithelium by their 

amoeboid movement and proteolytic enzymes. 

• Gradually they reach the submucosa by continuous lysis of the deeper 

tissues. Here the rapidly grow and multiply and form colonies. 

• Then the amoebae pass through different directions, until a significant 

area of submucosa is destroyed. 



• This ultimately results in coagulative necrosis and formation of abscess, 

which breaks down to form ulcers.  

 

Intestinal lesions in acute amoebic dysentery: 

• Distribution of ulcers: 

� Generalised: Through the whole large gut. 

� Localised:  

1. Ileo-caecal region: Caecum, appendix, ileo-caecal valve and 

ascending colon are involved. 

2. Sigmoido-rectal region: Sigmoid colon and rectum are involved. 

• Character of ulcer: 

� The earliest lesion is characterised by formation of scattered areas of 

small nodular elevations, having an opening at the centre with 

hyperaemia and oedema at marginal tissues. 

� When this nodules are incised, brownish yellow necrotic tissue comes out 

in which amoebic trophozoites are found. 

• Size of ulcer: Varying from a pin’s head to an inch or more. 

• Shape: Round or oval, transverse in large ulcers. 

• Margin: Ragged and undermined, formed by overhanging mucous membrane. 

• Base: Formed by muscular coat and filled up with necrotic material. 

• Extension: 

� Superficial ulcers are limited to muscularis mucosae. 

� Deep ulcers are usually limited to submucous coat. 

� When deep ulcers are not limited to submucosa but extend further, into 

muscular and serous layers, following complications may occur: 

1. Local peritonitis 

2. Generalised peritonitis 

3. Hemorrhage 

4. Perforation 

5. Abscess 

6. Sloughing and 

7. Gangrene of large gut. 

• Healing: 

� In small and superficial ulcers, usually scar tissue is not formed and 

mucous membrane is completely restored. 

� In large and deep ulcers, scar tissue is formed and mucous membrane 

doesn’t grow over those areas of scar tissue. 

� When scar tissue formation is extensive, it may lead to partial obstruction 

of large gut and strictures. 

 



• Histopathology: 

Of an early ulcer: 

� In the centre, an area of necrosed tissue is seen. No amoeba is seen. 

� At the periphery, trophozoite forms are found in large numbers, with no 

cellular infiltration. 

            Of an advanced ulcer: 

� Trophozoites are seen migrating a long distance away from the actual 

ulcer and invading the intermuscular space to reach the peritoneal coat. 

� Parasites may also be found within the lumen of dilated venules. 

� Hyperplasia of endothelial cells may cause thrombosis of small blood 

vessels and within the thrombosis, parasites may also be found. 

 

Intestinal lesion in chronic intestinal amoebiasis: 

Here, a combination of following pictures is generally seen: 

• Small ulcers involving only the mucosa. 

• Extensive superficial ulcers with hyperaemia. 

• Marked scarring of intestinal wall in deep ulcers. 

• Localised thickening of intestinal wall leading to partial obstruction of bowel. 

• Generalised thickening of the bowel wall rendering it palpable. 

• Extensive adhesions with neighbouring viscera. 

• Formation of tumour like masses of granulation tissue (amoebic granuloma/ 

amoeboma). 

* Amoeboma and carcinoma are clinically undistinguishable; diagnosis rests on the 

demonstration of trophozoites of E.histolytica in biopsy/ autopsy specimen. 

 

Difference between amoebic dysentery and bacillary dysentery 

 

Features Amoebic dysentery Bacillary dysentery 

Macroscopic: 

Number 

6-8 motions per day. >10 motions per day. 

Amount Large Small 

Odour Offensive Odourless 

Colour Dark red Bright red 

Nature Blood and mucus mixed 

with faeces. 

Blood and mucus only, no faeces. 

Reaction Acidic. Alkaline. 

Consistency Fluid mucus, not adherent 

to the container. 

Viscid mucus, adherent to the 

container. 

Microscopic: 

RBC 

In clumps, reddish yellow. Discrete/ rouleax, bright red. 



Pus cells Scanty Numerous 

Macrophages Very few Numerous 

Pyknotic bodies Very common Nil 

Parasites Trophozoites of E.histolytica Nil 

Bacteria Many motile bacteria Nil 

 

Hepatic amoebiasis/ Amoebic liver abscess 

Pathogenesis: 

• The trophozoites of E.histolytica are carried through the portal vein from the 

base of the amoebic ulcer in large intestine as emboli. 

• Once inside the capillary system of liver, they settle and multiply in large 

numbers. 

• In time, a local accumulation of the amoebae will cause obstruction to the 

circulation and will produce thrombosis of the portal venules resulting in 

anaemic necrosis of the surrounding hepatocytes. 

• So, the primary lesion of amoebic liver abscess is a focal necrosis which 

continues in the concentric layers, later the centre liquefies by cytolytic action 

of amoebae, and the liquefaction extends rapidly. 

• A big size of abscess is formed by coalescence of these military abscesses. 

 

Macroscopically,  

• It is generally confined to the postero-superior surface of the right lobe. 

• To the naked eye, appearance of the abscess area is reddish brown in colour 

with a semi-fluid consistency. 

• The wall of the abscess cavity is ragged and shaggy in appearance and is formed 

by the necrotic liver tissues, which gradually merge into the healthy zone of liver 

with an intervening zone of hyperaemia. 

• In an old abscess, the wall is smooth and formed by dense connective tissue. 

 

Microscopically, 3 zones are observed form centre to periphery: 

• A central zone of cytolysed material, with no amoebae. 

• An intermediate zone consisting of degenerated liver cells, RBC, WBC, 

connective tissue cells and occasionally a trophozoite of E.histolytica. 

• A peripheral zone consisting of congested capillaries with necrosis of liver cells 

with amoebae multiplying in this area and invading adjoining healthy tissue. 

 

Pus of liver abscess:* 

• It is not a suppurative pus, but is a mixture of sloughed liver tissue and blood. 

• It is chocolate brown in colour. 

• It is thick in consistency. So it is called “Anchovy-sauce pus.” 



• The pus is bacteriologically sterile and trophozoites of E.Histolytica are generally 

not found in a freshly aspirated liver pus. 

 

Clinical features of amoebic liver abscess: 

• Not all liver abscesses will progress to a symptomatic stage and some 

can self-resolve subclinically.  

• Once they do become apparent, however, liver abscess symptoms 

develop relatively rapidly, over a course of 10 days to several weeks and 

can include: 

� right upper quadrant pain (the earliest manifestation, due to 

stretching of the capsule of liver),  

� fever, 

� diminished movement of right side of chest during respiration, 

� point tenderness of the liver,  

� anorexia and  

� weight loss.  

• Abscesses located just below the diaphragm can lead to pleural pain or 

referred right shoulder pain. 

• There may be a marked rigidity of right rectus abdominis which may 

greatly interfere with the palpation of the enlarged liver. 

• Intestinal symptoms (diarrhoea/ dysentery) are absent. 

 

Termination of liver abscess: 

Liver abscess may heal spontaneously leaving an encysted mass, the contents 

of which may dry up, fibrosed or calcified. It may rupture as follows: 

*The location of rupture of liver abscess has been denoted in this picture: 

 



Location of liver abscess Rupture site 

Right sided liver abscess • Rupture into the adjacent hemithorax with 

spread to the right pleura and right lung. It 

causes the characteristic “pus of liver 

abscess”. (A) 

• A spontaneous rupture through the surface 

of liver with involvement of chest/ abdominal 

wall and rupture through the skin causing 

granuloma cutis: most common route.  (B) 

• Rupture below the diaphragm and formation 

of subphrenic abscess. (C) 

• Rupture into hepatic flexure of duodenum. 

(D) 

Left sided liver abscess • Rupture into the adjacent hemithorax with 

spread to the left pleura and left lung. It 

causes the characteristic “pus of liver 

abscess”. (A) 

• Rupture into stomach and transverse colon. 

(D) 

• Dangerous, often fatal, rupture of the 

abscess into pericardial cavity. (E) 

 

A liver abscess on the 

inferior surface 

• Rupture into transverse colon/ duodenum (D) 

• Rupture into peritoneal cavity. 

 

LABORATORY DIAGNOSIS OF AMOEBIASIS 

 

Laboratory Diagnosis of Intestinal Amoebiasis 

Symptomatic cases of acute amoebic dysentery 

1. Examination of stool: 

� General characteristics: 

� Colour: Dark brown. 

� Smell: Offensive. 

� Consistency: Semi-fluid. 

� Reaction: Acidic. 

� Contents: Blood and mucous admixed with stool. 

� Microscopic picture: 

� Cellular exudates:  

Scanty and few pyknotic bodies, macrophages, pus cells and 

epithelial cells are found, RBCs are clumped and yellowish in colour. 



� Charcot leyden crystals: 

In saline preparation, they appear as diamond/ wheatstone shaped 

clear refractile crystals. Because they are also found in other 

pathologic conditions, they are not specific for amoebiasis. 

� Demonstration of E.histolytica: 

� It is done from unstained preparation of stool. 

� Fresh stool (within 30 min after passing), unmixed with any 

antiseptic/ urine should be examined microscopically. 

� In acute cases, trophozoites can easily be recognised by their 

characteristic amoeboid movement and the presence of ingested 

RBCs.  

*Note: Examination of blood (moderate leucocytosis)/serological tests are rarely done. 

 

Asymptomatic carriers passing cyst in faeces 

1. Examination of stool: 

� The stool is obtained from the following sources for study of following 

stages of E.histolytica: 

Source of stool Study of- 

A natural stool Cysts 

A smear prepared by concentration method Cysts 

A purged stool after application of saline Motile trophozoite 

and cysts 

Material collected by sigmoidoscope  

(positive only when visible lesion are 

seen in sigmoido-rectal area) 

Trophozoites 

� At least 3 consecutive samples of stool should be examined for detection 

of cysts as excretion of cysts is often intermittent.  

2. Cultural examination: When stool shows negative results microscopically, a 

culture in Robinson’s culture media and NIH polyxenic culture media may show 

the presence of parasites. 

3. Serological tests:  

� Carriers in which amoeba has become commensal and shows no tissue 

invasion, serological test is negative. 

� But in cases of asymptomatic carriers with tissue invasion, serological test 

may be positive. 

 

Laboratory Diagnosis of Hepatic Amoebiasis 

 

1. Radiographic methods: Nowadays they are readily detected radiographically with 

ultrasound of upper abdomen, CT scan and MRI methods of liver. 



2. Serological tests:  

� To differentiate amoebic liver abscess from other space occupying lesions (such as 

hydratid cyst, pyogenic abscess, hepatoma etc.), serological tests may be useful.  

� The presence of antibodies against amoebic antigens supposes incidence of extra-

intestinal amoebiasis. 

�  Nowadays, pure entamoeba antigen is synthesized in axenic cultures. 

� The most frequently used immunoserological test is LAT (latex fixation test). 

� Other tests are IHA, IFA, ELISA etc. 

� These serological tests are 100% positive in liver abscess, but only 85% positive in 

cases of dysentery. 

3. Diagnostic aspiration: 

Exploratory puncture is also one of the most practical methods for confirming the 

diagnosis. This may fail in cases of deep seated or posteriorly located liver abscess. The 

aspirated pus is seen for presence of E.histolytica trophozoites. 

4. Liver biopsy: 

E.histolytica trophozoites are demonstrated in specimens of liver biopsy from military liver 

abscess. 

5. Radiological examination: 

� The upper dome of diaphragm is found to be situated at a higher level, because the 

commonest site of liver abscess is postero-superior surface of liver. 

� Sometimes there is tenting of diaphragm because of basal pleurisy. 

� But actual abscess cavity can’t be visualized usually. 

6. Intradermal test: 

.1 ml injection of antigen prepared from cultures of E.histolytica produces erythema within 

3 hours, which maximises in size (9-10 cm in diameter) in 20-24 hours and disappearing in 

24-48 hours. 

7. Radio-isotope tracing of liver: 

It is very important to detect the presence of multiple and concealed liver abscesses. 

Hepatic photoscan using I131 is used. 

 

Other less important diagnostic tests are: 

8. Examination of blood: 

� Leucocytosis (15000-30000 per cu.mm) 

� Neutrophil (70-75)% 

� Liver function test shows high SGOT and Alkaline phosphatase level. 

9. Examination of stool: 

Cysts of E.histolytica are present only in 15% of subjects giving information about intestinal 

amoebiasis. 

10.  Barium contrast radiography: 

It is rarely used now because of the risk of perforation if colitis is also present. 


