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if there is stress that is not enough to cause injury adaptation 
occurs(hyperplasia,atrophy,metaplasia,hypertrophy)

irreversible injury>eventually we will lose the whole cell either by 
necrosis or apoptosis 

sometimes from the beginning in case the stress is very 
severe,irreversible injury occurs 



exogenous 
agents:العواومل الخارجية

rickettsia:genus 
of bacteria 

temperature is exogenous(physical) agent
PH is endogenous physical agent 

exogenous :external 
from the surrounding 
environment

endogenous from the 
inside of the body
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–

–

–

the main cause of cellular injury is ischemia (نقص التروية)

hypoxia:ischemia,CR failure,decreased oxygen carrying 
capacity 

low oxygen is delivered to cells 

hypoxia,physical,infectious,immunologic,
genetic derangements,aging
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•

•

exogenous physical 
agents:Temperature,radiation,electric 
shock,trauma
endogenous physical 
agents:osmosis,pressure,compression,PH



•

•

specially for those with 
autoimmune diseases 



•

•

•

chrom anomalies:disorders in 
chrom(شذوذ)

 inherited diseasesاكثر شي بال



in reversible injury the 
cell become generally 
swallowed and larger 
than normal cells and 
internal disturbance 
occurs 



•

•
the most important difference between reversible and irreversible injury is the 
integrity of the membranes(cell membrane and nuclear membrane) 

if these membranes start to be fragmented the injury is irreversible 

in reversible injury you may see swallowing of the mitochondria,ER,also blebs  
in the membrane appearsbut the nuclear membrane and cell membrane must 
be compact (also chromatin clumping occurs and autophagy by lysosomes )

blebs:فقاعات 



•

•

•

amorphous:غير منظم

Reversible injuriy:alternations in plasma 
membrane,mt changes,nuclear 
alternations 

clumping:تتجمع



اصابة تدريجية



apoptosis have different 
mechanism and 
morphology (فيها وبعده بتموت الخلايا بتصغر)also there is 
no inflammatory cells 
attracted  
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• it ruptures then 
inflammation occurs 



•
•

•
•

•

after loss of membrsne integrity cell organelles are faced to the external 
medium where inflammatory cells and lysosomes digest them

dilatation:اتساع



• three steps 



•

•

بالعينأي شي بنشوفه 
how does the necrotic tissue appears under 
microscope and under naked eye 



 occurs in all body tissues except the CNS

it is necrosis that occurs initially (no inflammation action yet 
occurs )

الدائرة رقم واحد الخلايا سليمة viable cells عشان الانوية دائرية,ومنتظمة داخل الخلايا  وصف للصورة الموجودة على اليمين

الدائرة رقم 2 :
 cells are having their compact architecture but with fragmented nucleus(their
(architecture is similar to normal cells but they have no nucleus

maintained outer architecture=coagulative 
necrosis 

the picture of the kidney identifies an viable part and a necrotic part 



the tissue is still preserved 



•
-

CNS undergoes liquifactive necrosis 
not coagulative necrosis 

there is no preservation for architecture  and there is 
abscess rich in inflammatory cells 

عدد ما اتوقف حتى يحلل الخلايا الدماغيةمنهم لما تقل تروية الدماغ بالاكسجين  ما بتوقف عمل كل هالانزيمات فبضل فحتى فيه نظرية بتحكي انه الدماغ لانه عننده اعداد هائلة من الانزيمات الهاضمة 



•

it could be dry or wet 
it is a coagulative necrosis that is specual for 
lower peripheral organs 



• relatively specific 
to TB infections

caseous necrosis is a liquifactive necrosis made by 
TB 
cells in the circle has no compact architecture and 
surrounded by inflammatory cells (histocytes )



gross anatomy of caseous necrosis appear like cheese  



• occurs in fats due to reactions of lipases 
has unique appearance and is specific for adipose tissue 



macrophages becomes in between adipose tissue 



fibrin 
deposited 
in blood 
vessel
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