
APOPTOSIS



Introduction

➢ Apoptosis can be defined as a pathway of cell death that

induced by tightly regulated intracellular program.

➢Its an energy dependent biochemical mechanism.



WHERE can APOPTOSIS be 
ENCOUNTERED ?

... Growth of Embrio

... Tissue Homeostasis

... Immunology

... Chronic viral diseases

... Neurodegenerative diseases

... Insuline-dependent Diabetes

... Development and Treatment of Malignancies  



Importance of Apoptosis
Apoptosis is a necessary part of normal developmental process,

specifically helps in proper development of organs, pattern

formation and digitation.
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Apoptosis: Historical perspective 

1842 Carl Vogt: Principle of apoptosis

1885 Walther Flemming: Process of programmed cell death

1965 John Foxton Ross Kerr : distinguish apoptosis  from                         

traumatic cell death by electron microscopy

2002 Nobel Prize in medicine
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Phenotype of Cellular Apoptosis 

➢Membrane blebbing but no loss of integrity

➢ Aggregation of chromatin at the nuclear membrane.

➢ Begins with shrinkage of cytoplasm and condensation 

of nucleus.

➢ Ends with fragmentation of cell into apoptotic bodies

Source: http://www.utm.utoronto.ca/



Biochemical markers of Apoptosis 

1) A number of activities take place

➢ Occupation of death receptors

➢ Dimerization of Bcl-2 family members

➢ Release of cytochrome c

➢ Activation of caspases

➢ Activation of DNAse

2) Translocation of phosphatidylserine

3) ATP-dependency

4) Internucleosomal DNA fragmentation (ladder pattern)

5) No inflammation



The intrinsic apoptotic pathway 



Death receptor- mediated apoptosis



Regulators of apoptosis



Comparison between two forms of cell death, apoptosis and necrosis

Apoptosis

Necrosis



Apoptosis

Cancer AIDS

Preclampsia of Pregnancy

Autoimmune 
diseases

Ankylosing
Spondylitis,, Multiple 

sclerosis, 
Rheumatoid Arthritis, 

Autoimmune   
Lymphoproliferative  
Syndrome (ALPS)

Nuorodegenerative
Diseases

Alzheimer’s Disease , 
Parkinson’s Disease  

Apoptosis: Role in Diseases


