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▣ Amoebiasis, enteric protozoan disease caused by Entamoeba histolytica causing up to 
100,000 fatal cases & affecting 50 million people  annually (Othman et al.,2019)

▣ Third major reason of mortality, after  Malaria & Schistosomiasis (WHO, 2009)

▣ Clinical manifestations vary from asymptomatic to severe signs, including 
extra-intestinal abscesses

Introduction



Historical details

• Entamoeba histolytica was first observed by Lösch in 
1875 in Leningrad

• Lösch observed amoebas in ulcers of the colon at 
necropsy 

• Induced disease in a dog by a rectal inoculation with 
human feces



Brumpt 1925
•E. histolytica: capable of causing invasive 
disease

•E. dispar: which never causes disease

Earlier rejected…Later accepted

•In 1993, 68 years after the original discovery of E. 
dispar

•E. histolytica & E. dispar were formally accepted as 
different yet closely related species



Classification of Entamoeba histolytica

https://www.slideserve.com/kiefer/entamoeba-histolytica



Life cycle of Entamoeba histolytica

https://www.cdc.gov/dpdx/amebiasis/index.html



Petri et al.,2013



Epidemiology and Indian Scenario



Prevalence and geographic distribution of Entamoeba species in humans, as determined by molecular methods.
Z. Cui, et al(2019)



Indian Scenario

• Microscopy detected Entamoeba spp. in 5.4% 
stool and 6.4% liver aspirate samples

• Nested multiplex PCR, prevalence 
of Entamoeba spp. in intestinal and 
extra-intestinal cases was 6.6% (20/301) and 
86.4% (108/125) respectively and in 
asymptomatic population was 10.5%( Singh et 
al.,2021)

Singh et al.,2020



• 1042/2404 samples were found to be positive for intestinal parasites

• The predominant parasite isolated was Giardia lamblia with a prevalence rate of 68.9% followed 
by Entamoeba histolytica (14.9%)



E. dispar (8.8%) and E. moshkovskii (2.2%) compared to E. histolytica (1.7%) 
in patients



    Entamoeba species
Entamoeba genus  contains 
many species – 6 reside in 
intestinal lumen
• Entamoeba histolytica

•Entamoeba dispar

•Entamoeba moshkovskii

•Entamoeba Bangladeshi

•Entamoeba polecki

•Entamoeba coli

•Entamoeba hartmanni



Which one is pathogenic and which one is commensal ?

• Entamoeba histolytica
Only species definitely associated with pathological sequelae 

in humans

• E. dispar & E. moshkovskii
Recovered from patients with GI symptoms

Still no definitive evidence of a causal link

Still a big query: Pathogenic or commensal



Complications 
•Thick megacolon
•Fulminant amoebic colitis
•Ameboma
•Amoebic peritonitis 
•Perianal ulceration



Pathogenesis of amoebic infection( wantabe et al.,2015; petri jr et al.,2017) 



Pathogenesis of amoebic infection

Excystation -lumen of terminal ileum , adhesion of trophozoites 
to mucous layer of host IECs occurs via a Gal/GalNAc

In some cases, after adhesion to the mucous layer, 
trophozoites colonize within the mucous layer & shed cysts 
into the lumen

In symptomatic cases, the amebae degrade the mucous layer 
in part via cysteine protease activities, destroy epithelial cells 
via trogocytosis & invade into the lamina propria

After an infection has occurred, the parasite may be carried by 
the bloodstream from the intestines to the liver & other sites
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• Not all individuals are equally susceptible to infection and invasive disease occurs as a result of exposure to E. 
histolytica (wantabe et al.,2015; petri jr et al.,2017) 



Key virulence factors of Entamoeba histolytica involved in pathogenic infections that have 
been identified( Wilson & hail et al.,2011)



▣ Amoeba also invades by degrading or damaging the relevant 
tissues/cells by secreting a number of enzymes that are capable of 
digesting even hard tissues or extracellular matrices

Secreted molecules Involved in Pathogenesis

1.Cysteine Proteases 2.Amoebopores



• Cysteine proteases major 
class of secreted 
hydrolases of Entamoeba

• CPs degrade extracellular 
matrix proteins as well as 
mucin 2, a major 
component of colon 
mucus 

• EhCP5 is present on the 
surface of the amoeba 
and participate in the 
disruption of the mucin 
barrier of the colon

Luna-lopez et 
al.,2013



Amoebapores

• Family of pore-forming peptides that is thought to be involved in cytolysis of target cells

• 3 different amoebapores (a, b, c) encoded by separate genes





Updates in pathogenesis of Amoebiasis 



Trogocytosis 
E. histolytica kills human cells through a mechanism that termed as trogocytosis (“trogo-” means “nibble

During trogocytosis, amoebae kill human cells by extracting and ingesting “bites” of human cell membrane and intracellular 
contents

Ralston et 
al.,2015)



Trogocytosis
Ralston et al.,2014)



• Amoebae acquire and display human cell membrane proteins

• Interaction with human cells leads to protection from lysis by human serum

• Protection from human serum occurs only after amoebae have undergone trogocytosis of live 
cells but not phagocytosis of dead cells



Proposed model of protection from serum lysis( Miller et 
al.,2019)

Membrane proteins acquired during the process of nibbling a and then expressed on the surface 



Montiel and barcenas et al.,2019(



Montiel and barcenas et al.,2019(



Unpublished , Review



Extra intestinal Amoebiasis 
Amoebic liver abscess
•It is the most common extraintestinal manifestation of amebiasis
•The protozoa passes from colonic lesion via portal vein into the liver, usually into the upper and posterior 
portions of right lobe
•It begins with intrahepatic portal thrombosis and infarction
•Cytolytic activity starts, liquefaction of the surrounding stromal tissue takes place, resulting in large single 
abscess



                                                              Cutaneous amoebiasis 
•It may occur from either direct extension of a liver abscess through the abdominal wall, or as extension of a 
rectal amoebiasis to the anus or perineum

• Rarely, primary cutaneous disease has been described (particularly contamination of pre-existing wounds), and 
sexual transmission may occur

Zamora et al.,2021)



                                     Pulmonary amoebiasis 
It can develop in following ways
•Rupture of amoebic hepatic abscess through diaphragm
•Lymphatic spread from liver through diaphragm
•Hematogenous spread

Hachicha et al.,2017)





Hachicha et al., 2017)



• It is a rare form of invasive amebiasis with fatal outcome
• It is produced when trophozoites invade the central nervous system

Cerebral amoebiasis

Victorua 
hernadez et 
al.,2020





Clinical presentation





https://phil.cdc.gov/Details.aspx?pid=416



Immune response



Uddin et al.,2020



Sellau et al.,2021



Diagnosis 



Test Specimen Sensitivity Spec
ificit
y 

Time Technical 
expertise

Cost

1.Microscopy 
(wet mount/permanent 
stain)

Stool 25-60% 10-5
0%

1-2hr yes low

2. Antigen 
detection(ELISA)

Stool
 
Serum

>95

65(early)

>95

>90

3hr none low

3. Antibody detection Serum(acute 
infection)
Serum(conval
escent 
infection)

75-80

>90

>85

Yes

2-3hr For certain 
antibody 
assays

low

4. Culture & isoenzyme Stool >antigen &PCR 
(error in case of 
mixed infection)

>70 1-2 weeks yes High, labour 
intensive

5. PCR based assays Stool >90 >90 1-2 days yes High

Diagnostic techniques ( Fotedar et al.,2007)



Microscopy

• Wet mount 
https://www.cdc.gov/dpdx/resources/pdf/benchAids/entamoeba_bench
aid.pdf



• Trichome staining 
https://www.cdc.gov/dpdx/resources/pdf/benchAids/entamoeba_bench
aid.pdf

• Can’t differentiate 
among 
morphologically 
similar species



Departmental studies



Tanyuksel et al.,2003
Laboratory diagnosis of 
amoebiais 







Development of loop-mediated 
isothermal amplification for rapid 
detection of Entamoeba histolytica

Rivera et al.,2013



Treatment

Brocker & becler et al.,2018)



Departmental studies 









Journals.plos.org/plosntds/article/fig
ure?id=10.1371/journal.pntd.000774
4.g001



▣Thank you


