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Apoptosis is the organized cell death which retains the death 

equilibrium in metazoan cells; it is categorized by membrane 

blebbing, cell shrinkage, and condensation of the chromatin. 

Primarily two major signaling pathways activate apoptotic cell 

death: the mitochondrial (the intrinsic) pathway and the death 

receptor (the extrinsic) pathway. DRs—for example, Fas (also 

known as CD95), Trail receptor, or TNFR1—induce apoptosis 

by straight recruiting a caspase-activation stand upon binding to 

their individual ligand. The Mitochondrial pathway is triggered 

by the loss of reliability of the mitochondrial outer membrane, 

which allows the discharge of pro-apoptotic factors (e.g., 

cytochrome c) from the mitochondria into the cytosol. This 

process is carried out by the Bcl2 protein family. As soon as in 

the cytosol, cytochrome c brings the assembly of a caspase- 

activation complex: the apoptosome. Both pathways  conclude 

in the activation of caspase proteases and the cleavage of 

intracellular proteins, eventually leading to the cell dismantling. 

 
Caspase Activation, Function, and Regulation 

Apoptosis involves the stimulation of caspases, which arrange 

all of the morphological variations that illustrate this form of 

cell death. Caspases are the cysteine proteases with specificity 

for aspartic acid remains in their substrates. Even though at 

least 17 different caspases present in mammals, our focus is on 

only a subgroup of these for which the activation is at least 

partly assumed and roles in cell death have been well-known. 

The executioner caspases (caspase-3, caspase-6, and caspase-7) 

affect the damage and are created as inactive dimers that lack 

protein-interaction domains. Activation is as a result of 

proteolytic cleavage between the large and small subunits of the 

mature enzyme. Upon cleavage, the new ends folding into the 

dimer edge and help conformational changes to create two active 

sites in the mature protease. Cleavage of caspase-6 is 

intermediated by caspase-3 and caspase-7, whereas activation of 

the latter two caspases is normally the purpose of “initiator” 

caspases. 

Apoptosis defect may leads to cancer or autoimmunity, while 

enriched apoptosis may affect degenerative diseases. The 

apoptotic signals lookouts the genomic reliability while damage 

in apoptosis function may leads to carcinogenesis. The apoptotic 

signals are complex and they are controlled at several levels. 

The signals of carcinogenesis standardize the control points of 

the apoptotic pathways, involving FLICE-inhibitory protein (c- 

FLIP) and inhibitor of apoptosis (IAP) proteins. There are 

numerous molecular mechanisms which are used by tumor cells 

to halt the apoptosis and obtain resistance to apoptotic agents, 

example, by the expression of anti-apoptotic proteins such as 

Bcl-2 or by the mutation of pro-apoptotic proteins such as BAX. 
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