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Adaptation  

Damage 

•Reversible  

•Irreversible   
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Cell injury  
• Reversible cellular morphological and functional changes 

accompanied with the accumulation of metabolites or 
other substances in a cell damaged by preceding injury.  

• Resulting from metabolic disturbances due to mild 
injuries.  

• Occurs in cells having high metabolic activity and rich in 
mitochondrial enzymes such as liver cells, Kidney tubules 
and cardiac muscles. 

 

*****NOTE 

                         injuries 

 Normal cell               Reversible changes (Degeneration) 

                         injuries 

 Normal cell                Irreversible changes (Necrosis) 



 



 



 



Types of cell injury 

Intracellular accumulations 

• Water  

• Proteins 

• Fatty change 

• Carbohydrates 

• pigments 

Extracellular accumulations 

• Calcium 

• Amyloid 

• Uric acid & ureate crystals 

Both intra&extracellular accumulation   

• Mucin 
• Hyaline  



PROCESSES OF 
ACCUMULATIONS 

1. Production of a normal endogenous 
substance at normal or increased rate, 
but the rate of metabolism is 
inadequate to remove it. 

e.g., fatty liver, reabsorption protein 
droplets in tubules 

of kidney 



• 2- Accumulation of an abnormal 
endogenous substance due to 
defects in protein folding, transport 
& inability to degrade abnormal 
proteins efficiently. 

• e.g., accumulation of mutated 
proteins in liver cells 



3-Accumulation of normal endogenous 
substance due to inherited defect in 
enzymes required for metabolism of the 
substance. 

e.g., Lipid & Glycogen storage diseases 

4. Accumulation of abnormal exogenous 
substance due to unavailability of 
enzymatic & transport mechanisms to 
degrade & transport it to other sites. 

• e.g., Silicosis & Anthracosis 



Water  
(cloudy swelling & hydropic degeneration) 





  



Cloudy swelling  

  

Hydropic degeneration 



  





  



  



  



  



 



 







Pathological calcification 

• Extracellular deposition of calcium 
out side hard tissue (bone –teeth)  







































Hyaline degeneration  

It is intracellular and extracellular 
protein accumulation that display 

homogenous glassy pink appearance in 
H&E stain 

















Amyloidosis  

It is a disease results from 
extracellular accumulation of 
abnormal protein (Amyloid)   





Types  

• Systemic amyloidosis  

• Localized amyloidosis  

Clinical picture 
• Heart failure 
• Renal failure  
• Splenomegaly 
• Hepatomegaly and hepatic 

failure 
• Diabetes mellitus 









Gout  

Clinically : 

Acute arthritis 

Soft tissue nodules  

renal stone  





Mucin deposition  

Intracellular (mucoid degeneration) 

Extracellular (myxematous degeneration) 



mucoid 

• Accumulation of mucin 
inside cells which swell and 
become vacuolated with 

eccentric nuclei (signet –
ring cells) 

• Cell may rupture leading to 
extracellular pool of mucin 

(ghost-like cells) 

myxematous 

• It is the 
accumulation of 
mucin between 
c.t. fibers  



 



  


