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INTRODUCTION 

poptosis can be conceived of as a 'default' process that occurs in 
all cells but is overridden by survival signals. Chemotherapeutic 

medicines cause damage at a variety of sites, and the cellular fate is 
determined by the balance between pro-apoptotic and survival signals 
elicited by this damage. Both intrinsic and external factors influence 
cell viability [1]. Modulating drug-induced apoptosis resistance. It can 
be seen that cellular resistance to drug-induced apoptosis can be 
mediated downstream of drug-induced damage in the framework 
described above. There are a number of ways to stop apoptosis from 
starting, but a thorough examination of all of them is beyond the 
scope of this paper. Furthermore, various cancer cells are likely to 
have distinct mechanisms of resistance. MCF-7 breast cancer cells, for 
example, lack caspase 3, making them resistant to apoptosis caused by 
several traditional chemotherapeutic drugs. When caspase 3 is 
reconstituted, these cells become susceptible to etoposide and 
doxorubicin14. However, in cells that do not lack caspase 3, such an 
approach is unlikely to be beneficial. Survival signaling as a target [2]. 

phosphorylation of MEK1 and MEK2, which then phosphorylate and 
activate ERK1 and ERK2.  A wide range of stimuli, including UV 
radiation and osmotic shock, activate MEKK1 and then MKK4 and 
MKK7, which phosphorylate JNK in the stress-activated protein 
kinase/c-jun N-terminus kinase/c-jun N-terminus kinase/c-jun N-
terminus kinase/c-jun N-terminus kinase/c-jun N-terminus kin The 
last member of the family is p38MAP kinase, which is also activated 
by stress and inflammatory cytokines like TNF- and IL-1, MEKK1 and 
MKK3 and MKK4, as well as MEKK1 and MKK3 and MKK4. 
Ceramide metabolism is being targeted. Ceramide is a lipid second 
messenger generated by the liver. Sphingomyelin hydrolysis is the 
breakdown of sphingomyelin. Ceramide is synthesized in reaction to 
a variety of stimuli, including a long period of time. Ceramide-
mediated apoptosis is triggered by signaling and is mediated by two 
mechanisms [3]. Activation of the FAS/TNF family of receptors 
results in the creation of ceramide, which has been linked to a variety 
of diseases. Ionizing radiation and doxorubicin-induced apoptosis. 
Ceramide signaling can be caused by oxidative damage; JNK is 
activated as a result of this. The lack of a ceramide response in drug-
resistant cell lines and the abrogation of paclitaxel-induced apoptosis 
ceramide have all been linked to chemotherapy resistance. The 
activity of the enzyme Glucosylceramide Synthase (GCS), which 
converts ceramide to glucosylceramide, has been linked to tumors cell 
multidrug resistance.  Interestingly, several medicines are being used 
as adjuvant therapy in clinical trials, including tamoxifen works by 
preventing the synthesis of glucosylceramide in the body cells that are 
resistant to drugs GCS suppression with a specific inhibitor PPMP, 
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ABSTRACT 
A framework for drug-induced apoptosis can now be articulated, in 
which intrinsic and extrinsic survival signals, as well as drug-induced 
death signals, are balanced. Pro-apoptotic members of the Bcl-2 
family of proteins are influenced by pro-apoptotic signals, which 
ultimately govern cellular fate. This approach identifies many places 
where therapeutic interventions could be performed to overcome 
medication resistance, as well as new biological targets for cancer 
cell death induction. Chemotherapy has had a great deal of success 
in the treatment of several cancers. Before 1980, the five-year 
disease-free survival rate in children with acute lymphoblastic leukm-

-ia was 39%; by the end of the 1990s, it had risen to 63%.
Chemotherapy, on the other hand, has had a negative impact on adult
epithelial malignancies such as breast, colon, and lung carcinomas.
The expectation that a better understanding of how cells, both normal and
malignant, die following drug-induced damage will lead to advancements in
chemotherapy was one motivation for the growing interest in apoptosis
research.
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Survival signaling as a target 

The proline-directed serine/threonine kinase family of Extracellular 
Signal-Regulated Kinase/Mitogen-Activated Protein (ERK/MAP) 
kinases is involved in a variety of signaling pathways. They are made 
up of a trio of kinases in mammals. Extracellular signals coming from 
growth factors are translated into Raf-1 activation, which leads to the 
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which is a structural counterpart of its natural substrate, yields [4,5]. 
A rise in drug-induced glucosylceramide in a block. There was an 
increase in apoptosis and a decrease in ceramide. N-(4-hydroxypheyl)-
retinamide treatment of solid tumors cell lines. A novel synthetic 
retinoid23 has been discovered. Ceramide modulation is a 
phenomenon that occurs when the amount of ceramide in the body 
is GCS metabolism by these inhibitors is a potential topic for 
research. 

Inhibitors of cyclin-dependent kinases 

Cell division is a complicated process that must be properly regulated 
to guarantee that genetic material is faithfully divided between 
daughter cells. The loss of normal cell cycle control is a common 
occurrence in tumor cells. The activation of a family of serine/
threonine kinases known as the cyclin-dependent kinases regulates 
the advancement of the cycle from one phase to the next (CDKs). 
The degradation of the CDKs' activating cyclins regulates their 
activity. The regulation of the transition from G1 to S phase is 
particularly important in chemotherapy-induced apoptosis. The 
Cyclin-D-CDK4 and Cyclin-E-CDK2 complexes phosphorylate and 
inactivate the product of the Retinoblastoma gene (Rb) during this 
transition [5]. The transcription factor E2F is released by 
phosphorylated Rb, which leads to the synthesis of gene products 
required for the S phase. Clinical trials have attempted to restore Rb 
functionality using novel small-molecule CDK inhibitors. 
CDK2 and CDK4 are both competitively inhibited by flavopiridol. 
Flavopiridol induces apoptosis in hematopoietic cell lines and has 
anti-leukemia and anti-lymphoma activity in xenograft models. 
Because of the promising results from animal models, this drug is 
now being tested in phase I trials at the National Cancer Institute. In 
addition, when applied on cell lines, flavopiridol improves the pro-
apoptotic effects of various conventional medicines, and phase I trials 
of these combinations are under underway. UCN-01 is a protein 
kinase inhibitor with improved action against protein kinase C. It is 
an analogue of the protein kinase inhibitor staurosporine [6]. In 
leukemia cell lines, UCN-01 can trigger G1 arrest and activate 
apoptosis by hypo phosphorylating Rb. UCN-01 also inhibits the G2 
checkpoint, which is activated by DNA damage, by interacting with 
chk1, a checkpoint kinase. UCN-01 is a protein kinase inhibitor that 
has been shown to be more 

effective against protein kinase C. It's a protein kinase inhibitor that's 
similar to staurosporine. By hypo phosphorylating Rb, UCN-01 can 
induce G1 arrest and death in leukemia cell lines. By interacting with 
chk1, a checkpoint kinase, UCN-01 also blocks the G2 checkpoint, 
which is activated by DNA damage. 

Family structures of Caspase and Bcl-2 

Caspases cleave peptides after an aspartate residue and have a cysteine 
residue in their active site. They are made in the form of zymogens, 
which are precursors. The active enzyme is made up of a 
heterotetramer of the type 22 after the n-terminal prodomain is 
removed and the precursor is processed into large and small subunits 
simultaneously. Tetra peptides that come before the aspartate residue 
are recognized by caspases [7]. There are at least fourteen caspases 
known in mammals, which are split into three subfamilies with 
varying substrate preferences. The caspases are sequentially activated 
during apoptosis produced by diverse stimuli, constituting a caspase 
cascade. Anti-cancer medications and factor deprivation trigger cell 
death, which is inhibited by specific caspase inhibitors such Ac-
DEVD-Cho and z-VAD-fmk. 

Fas ligand and fas Receptor: Death factor and receptor 

Cytokines play a role in cellular proliferation and differentiation. 
Cytokines can potentially trigger apoptosis. Tumor Necrosis Factor 
(TNF) is a type II membrane protein with a conserved extracellular 

domain that is the prototype of a family of cytokines known as the 
TNF family. TNF, lymphotoxin, Fas ligand (FasL), TRAIL (also 
known as APO2 ligand), CD40 ligand, CD30 ligand, CD27 ligand, 
and OX40 ligand are all members of this family. Matrix 
metalloproteinase cleave most TNF family members from their 
membranes, resulting in soluble versions of the proteins. TNF and 
lymphotoxin have a jelly-roll structure and form a trimer, according to 
their X-ray structures, as do probably all TNF family members. Fas 
ligand and TNF, the apoptotic signal transduction caused by death 
factors has been thoroughly studied. When Fas ligand binds to Fas, 
the receptor becomes trimerized, which recruits pro-caspase 8 via an 
adaptor termed FADD/MORT1 and forms the DISC complex 
(Death-Inducing Signaling Complex) [8]. The DISC auto-activates pro-
caspase and converts it to a mature enzyme. TNF-R1 uses the same 
mechanism to activate caspase with the exception that TRADD 
connects TNFR1 and FADD. The activated caspase can drive the 
apoptotic programme through two downstream mechanisms. Caspase 
8 directly activates pro-caspase 3 in one route. In the other, caspase 
cleaves bid, a Bcl-2 family member that promotes apoptosis. 

Apoptosis in the presence of other stimuli 

Apoptosis is induced in a wide range of cells, including neurons and 
lymphocytes, by genotoxic chemicals such -irradiation and etoposide. 
The PI3 kinase-related ATM (Ataxia Telangiectasia, Mutated) gene is 
required for nerve cell death ATM recognises DNA damage as 
the first step in the start of apoptosis. This process is also dependent 
on the p53 tumor suppressor gene, suggesting that ATM 
phosphorylates p53 directly or indirectly. Bax-null animals are 
resistant to -ray-induced apoptosis in some neurons, suggesting that 
Bax, a pro-apoptotic member of the Bcl-2 family, is involved in this 
pathway as well. Bax can activate caspase by releasing cytochrome C 
from mitochondria. Many cells require a trophic factor to survive, 
and when that component is removed from the culture, apoptosis 
occurs. Nerve cells perish without Nerve Growth Factor (NGF), and 
the lack of NGF is thought to be the cause of the enormous apoptosis 
that occurs during neurogenesis [9].  Interleukin (IL) and colony-
stimulating factors are required for the survival of many myeloid and 
lymphoid cells. An IL-3-dependent cell line was used to investigate 
the signal transduction mechanism underlying factor deprivation-
induced apoptosis. Bid, another pro-apoptotic member of the Bcl-2 
family, is phosphorylated and sequestered by a protein called 14-3-3 
when these cells are cultured in the presence of IL-3. A protein called 
14-3-3 phosphorylates and sequesters Bid, another pro-apoptotic
member of the Bcl-2 family. Bid is dephosphorylated and translocated
to mitochondria to cause the release of cytochrome C when the cells
do not receive a signal from the IL-3 receptor. The mitochondrial
pathway that leads to the release of cytochrome C appears to play a
key role here as well.

Apoptotic DNA fragmentation 

DNA fragmentation occurs as part of the apoptotic death process. 
With the identification of a specific DNase (CAD, caspase activated 
DNase, also known as DFF-40, DNA fragmentation factor) and its 
inhibitor, the molecular basis for this process was fully defined 
(ICAD, also called DFF-45). 

CONCLUSION 

Protein phosphorylation and DE phosphorylation are involved in 
growth and differentiation signals and cAMP and phosphatidyl 
inositol are tiny second-messenger chemicals. These signals are, for the 
most part, reversible. The apoptotic signal, on the other hand, is 
irreversible. The apoptotic signal activates proteases and DNase, which 
causes the cleavage of numerous cellular components and the 
morphological changes in cells and nuclei that are characteristic of 
apoptosis. Loss-of-function mutations in apoptosis-inducing molecules 
cause symptoms that show how important the apoptotic system is in 
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maintaining mammalian homeostasis. This system, however, is a two-
edged sword. It is advantageous to remove useless, harmful, and 
senescent cells from our systems if they are appropriately managed. 
Exaggeration of this system, on the other hand, is harmful, resulting in 
tissue damage. It is now possible to consider a variety of apoptotic 
system applications to human disorders. It is now possible to consider 
a variety of apoptotic system applications to human disorders.
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