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1) Hypoxia = Oxygen Deficiency

Åcommon cause of cell injury and cell death.

Åhypoxia impairs oxidative respiration (energy production).

a) Deficient blood supply

Åischemia 

= deficient blood supply from impeded arterial flow or reduced

venous drainage.

=  hypoxia + Ź delivery of nutrients + Ź removal of metabolites.

Åcells may adapt to mild ischemia or die with severe ischemia.

Åinfarction = localized area of ischemic necrosis.
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Thrombosis is a common cause of ischemia.  Pulmonary thrombus (arrow) 

and infarction (arrowhead); close up of pulmonary thrombus (above right). 



Tissue such as kidney and heart  are 

prone to ischemic damage because of 

limited colateral circulation and no 

dual blood supply (like lung and liver.  

Note, ischemic necrosis in renal 

infarct (above) and myocardial 

infarct ( right)



1) Hypoxia(contôd)

b) Reduced oxygen-carrying capacity of the blood

Ådue to anemia = reduction in numbers / volume of rbcôs or quantity of Hgb. 

Ådue to Hgb dysfunction,  eg methemoglobinemia - nitrite poisoning,

carboxyhemoglobinemia - CO poisoning.

c) Interference with respiratory chain / oxidative phosphorylation

Åeg, cyanideŸinactivates cytochrome oxidaseŸblocks oxidative phosphorylation.
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2) Physical Agents

Åseverity may be increased because of associated vascular injury.

a) Direct mechanical trauma

b) Temperature extremes 

c) Radiation 

d) Electric Shock

e) Sudden changes in atmospheric pressure
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Lacerations of hindlimb of sheep due to predation 

by dogs

Gangrene (ischemic necrosis) of distal limb due to 

frostbite.  Note other injurious stimuli can cause 

gangrene of extremities (eg sepsis, ergot toxicity)



Widespread necrosis of the skin due to thermal burn


