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Description
This lecture note on “Apoptosis” were prepared and delivered to my BVSc.&A.H students studying
Veterinary Pathology courses. This course was offered during the academic year 2022-23 in the
second professional year at College of Veterinary & Animal Sciences, Sardar Vallabhbhai Patel
University of Agriculture and Technology, Meerut, Uttar Pradesh, India. I had tried my level best to
extract the contents simplify the facts in easy to memories in very short time. Further constructive
suggestions to improve this lecture note are always welcome its users on my email and whatsapp.
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What is Apoptosis
• Programmed cell death (PCD)
• “falling off,”
• Cellular suicide
• Condensation of nuclear chromatin is a hallmark
• Active process involves active production of enzymes (caspases)
1. Physiological: Important process to remove unwanted cells of 1. Physiological: Important process to remove unwanted cells of 

body 
 During embryogenesis
 Harmonal (eg menstrual /oestrus cycle)
 Deletion of autoreactive immunocytes
2. Pathological: Sub lethal /mild pathological injury may progress to 

apoptosis

 Failure of Apoptosis  Cancer/Tumor





Important molecules in execution of 
Apoptosis

1. Plasma membrane receptors of TNF family (FAS & 
TNF) have death domain (FADD & TRADD) 
Activation of caspases  Apoptosis

2. BCL-2 family proteins well known for suppressing 
apoptosis by sparing Pro apoptotic proteases (Apaf-1). 
BCL-2+Apaf-1 Caspases  ApoptosisBCL-2+Apaf-1 Caspases  Apoptosis

3. Caspases: Cysteine proteases responsible for protein 
hydrolysis
Two types 

1) Initiator:       eg. Caspase 8, 9
2) Execution:    eg. Caspase 3, 6, 7







Variants
1. Programmed cell death (PCD)
2. Accidental cell death (ACD)
Apoptosis is a form of PCD that due to activation of

caspases, leading to DNA condensation & fragmentation.
Nonlytic cell death. No inflammatory.

Pyroptosis : Lytic cell death. Inflammatory stimuli
caspase-1 activation cytokines  Membranecaspase-1 activation cytokines  Membrane
perforation leakage of cytosolic content.

Necroptosis: Lytic cell death  DAMP release Cytokines
Membrane perforation leakage of cytosolic content.

Ferroptosis: Mostly due to iron-dependent lipid
peroxidation (can be prevented by glutathione peroxidase.

Necrosis: Lytic cell death  DAMP release  propagation
of inflammation.



DISCLAIMER
This lecture note on “Apoptosis” has been compiled from
various resources available in the public domain. This is
being done for educational purposes in the interest of
developing a concise and updated reading material for
students and trainees with no intent of commercial
benefits. The author does not claim any ownership of any
copyrighted material included by chance in the lecture. If
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