
Is Entamoeba histolytica contact with 
host cells the key to disease 

pathogenesis?  
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Mucus hypersecretion in response to Eh
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Depletion of the mucus layer and Eh adherence to 
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Eh

Cover Photo J. Innate Immunity (2009)



Eh invasion of the laminar propria and crypts

Lamina propria

Crypts



Invasive Amebiasis

2

1

Amebic ulcerative
colitis

Amebic liver
abscess



D
e

gr
e

e
 o

f 
In

fl
am

m
at

io
n

Live/Dead Eh
whole lysates

membrane components
cytosolic components

Live Eh

High level of danger -
strong inflammatory 

response

Low level of danger
mild inflammatory 

response

What host pathogenicity 
sensors respond to this 

scenario?

NLRP3 inflammasome monitor the pathogenicity of Eh

Asymptomatic infection                   Invasive disease                   



Inflammasomes - Caspase-1 Activating Platforms

Intracellular multi-protein complexes that link specific pro-inflammatory stimuli to 
caspase-1 activation
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What component on the surface of Eh
activates the inflammasome?
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How does Eh Gal-lectin activate the 
inflammasome? 



Soluble Eh Gal-lectin primes but does not activate the 
inflammasome  
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If the Gal-lectin primes the 
inflammasome - what other surface Eh

molecule activates it?  



What host surface receptor is at the contact site?
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Is α5β1 integrin activation required for Eh to activate the 
NLRP3 inflammasome?
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Is activation of α5β1 integrin required for Eh to activate 
the NLRP3 inflammasome?
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How does EhCP-A5-α5β1 integrin signaling 
regulate NLRP3 activation?

The kinetics of NLRP3 activation is very rapid 

(can detect within 10 minutes)

This is similar to the rate of NLRP3 activation by ATP

(high extracellular ATP is an endogenous activator of 
NLRP3)
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Is ATP required for Eh to activate the NLRP3 inflammasome?
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Does EhCP-A5 trigger ATP release from macrophages?
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Is NLRP3 inflammasome required for Eh-induced
pro-inflammatory responses in the colon?
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Take home messages

Eh primes the NLRP3 inflammasome upon formation of 
an immune synapse mediated by the Gal-lectin

Gal-lectin binding facilitates EhCP-A5 ligation and 
activation of α5β1 integrin and NLRP3 inflammasome 

activation

NLRP3 inflammasome functions as a 
pathogenicity sensor for detecting invading Eh 
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α5β1 integrin

Gal-lectin Gal-lectin + EhCP-A5 PGE2

TLR4 EP4

Eh virulent 
molecules

Host receptors

?

?

Mortimer . . Chadee (2016)
Nature Immunology 10:1



Parasite-induced inflammasome 
activation in disease pathogenesis   



Pathogen driven NLRP3 inflammasome 
activation is a sensor for initiating gut 

inflammation   





What are the predominant responses in the 
gut in the absence of Eh-epithelial cell 

contact?
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The secretory response consist of water, mucus, 
serum albumin and pro-inflammatory cytokines
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Kissoon-Singh. . .Chadee (2013) Am J Pathology 182: 852
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Model of NLRP3 inflammasome activation by EhCP5
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α5β1 integrin

Gal-lectin Gal-lectin + EhCP5 PGE2
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Goblet Cell

PKCδ activation

Green – mucus secretion

Live Eh

Live cell imaging showing PKC activation and 
mucus secretion
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Life cycle of Entamoeba histolytica



Global Prevalence and Incidence of 
Amebiasis

• About 10% of the world ’ s population is infected
with Eh

• 1% get invasive disease (amebic colitis and/or liver
abscess) causing @105 deaths/year

• Second leading cause of death by a protozoan
parasite



Pathogenesis of Entamoeba 
histolytica colitis: a global health 

problem in developing nations   



MUC2 Mucus Barrier

Unresolved issues in the biology of Eh

Does the host 
sense/respond to 

colonized Eh in the 
gut?

Why does Eh elicit 
a rapid pro-
inflammatory 
response upon 

contact/invasion? 

Eh
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