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How the gut protects itself…. 
‘practising safe digestion’.
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Learning Outcomes:

➢ LO1 - Describe the defensive role of the mucosal barrier in 

response to attack/digestion and the consequences for the 

gut when protection fails

➢ LO2 - Describe the mucus-bicarbonate barrier

➢ LO3 - Explain the role of prostaglandins in the GI tract

➢ LO4 - Define how the gastrointestinal epithelium responds 

when insult leads to injury 

➢ LO5 - Explain the processes restitution and cell migration 

in response to gut injury

➢ LO6 - Describe how immune competent tissue monitors 

intestinal bacteria populations and prevents growth of 

pathogenic bacteria in the intestine 

➢ LO7 - Define the mechanisms to sense and remove 

damaged cells (e.g. apoptosis [programmed cell death and 

epithelial shedding)

➢ LO8 - Define the vomiting reflex



Attack and defence in the gut
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Attack and defence in the stomach
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Mucus & mucins
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Prostaglandins (epithelial defence) 

➢ Regulate release of 

mucosal bicarbonate 

and mucus

➢ Maintain mucosal 

blood flow & epithelial 

restitution
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➢ Inhibit parietal cell 

secretion
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Restitution - rapid repair mechanisms
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Damage 

loss

Cell 

migration = 

restitution

Epithelium 

thinner, 

but 

restored

Key players in repair: Gastrin Regenerating protein (Reg) 
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Noble PJ et al., Am J Physiol Gastrointest Liver Physiol. 2003; 284(1):G75-84.

Gastrin stimulates migration

1h post addition of gastrin
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The gut immune system: Peyer’s patches
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The gut immune system: Peyer’s patches
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x40 objective.  

Duckworth  & Watson  2011

Methods  Mol. Biol. 2011; 763, 105-114 Carrie Duckworth © 2011

• Cells take ~10 min to shed

Maintenance of tight junctions during cell shedding
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The vomiting reflex
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