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CELL RENEWAL  

 Nervous Cells 
 Cardiac Cells 

 Periosteal and perichondrial cells  
 endothelial cells of blood vessels  
 Fibroblasts of connective tissue 

 smooth muscle cells of most 
hollow organs 

 fibroblasts of the uterine wall 
 epithelial cells of the lens of 

the eye 

 blood cells 
 epithelial cells & dermal 

fibroblasts of the skin 



RESERVE  STEM CELLS 

Wound Healing Replacement  
of removed tissue 







Cell death 

Apoptosis Necrosis 









Regulation of Apoptosis 

•⟴ External activators: free radicals, oxidants, and 
UV and ionizing radiation.  

•⟴ Internal activators: oncogenes (tumor forming 
gene), tumor suppressors (such as p53), nutrient-
deprivation antimetabolites and mitotic 
catastrophe.  

•⟴ Apoptosis inhibited by signals from other cells 
and the surrounding environment via so-called 
survival factors. These include growth factors, 
hormones such as estrogen and androgens, and 
interactions with extracellular matrix proteins.  

 





AUTOPHAGY 



MITOTIC CATASTROPHE  



PYROPTOSIS 

PARAPTOSIS 



ENTOSIS 



AGEING & CELLULAR SENESCENCE 

•⟴ Ageing is a universal feature of biological 
organisms, defined by a gradual decline over 
time in cell and tissue function that often, 
but not always, decreases the longevity of an 
individual.  

 

•⟴ Cellular senescence is defined by an 
irreversible arrest in cell proliferation when 
cells experience DNA damage at telomeres 
and a decrease in mitogenic signaling.  

 



CELL SENESCENCE 







Thank 
You 


