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Abstract

Background: TRAIL (tumor necrosis factor related apoptosis inducing ligand) is the one of the recently developed method for curing 
cancer. The method demonstrates modified lipid nanoparticles which attaches to TRAIL and E selectin all of which coats the WBCs. 
The designed nature of modified leukocytes is cytotoxic and shows homology to TNF leading to targeted death of cancerous cells 
without harming normal healthy cells of one’s body. These modified leukocytes designed using body’s own defenses track down 
and induces apoptosis of absconding cancer cells. This approach shows large potential for patients with metastatic cancer as TRAIL 
coated leukocytes occur innate. Since current therapies have lot of disadvantages with it, which allows TRAIL therapy to be investi-
gated at a large scale.

Aim of the Study: To determine the significance of TRAIL and modified Leukocytes in inducing the inhibition of tumor genesis. 

Research Hypothesis: Is TRAIL actually significant in inducing the inhibition of tumor genesis? 

Materials and Methodology: With the medicine database taken as a source for authenticated scientific research data, articles were 
selected having undergone Randomized Control Trail. Out of these, articles (studies) were chosen which met the criterion for Meta-
analysis.

Result and Conclusion: From the study and forest plot interpretation it demonstrates that the study is significant and which mani-
fest that TRAIL does have higher sensitivity and specificity in inducing inhibition of tumor genesis.
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Introduction
Cancer is the second leading cause of death globally, in 2018 

around 9.6million people worldwide were estimated to have died 
from cancer as stated by “World Health Organization”. Cancer can 
develop in any of the body’s tissues, and each type of cancer has its 

own features, but the basic processes that cause cancer are almost 
similar [27]. This similarity can help to devise common methodol-
ogy for the treatment of it. Typically, the current standards of treat-
ment have a downside to it, which is it has an unspecified mode of 
action often causing substantial death of healthy cells. TRAIL has 
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been the limelight in research process as it can specifically and ro-
bustly target cancerous cells. 

TRAIL is an acronym which stands for Tumor necrosis factor 
related apoptosis inducing ligand. It is an immune cytokine of Tu-
mor Necrosis Factor super family and there are 27 family members 
numerically classified as TNFRSF# in which TRAIL is type 10, it is 
generated and secreted by almost all normal tissue cells. It has also 
been known as CD253 and TNFSF10 [5,7]. 

In human beings, the gene present on chromosome 3q26 en-
codes for TRAIL. Genomic structure of TRAIL consists of five exonic 
segments and spans approximately 20 kb. 

Its function which attracts the field of cancer therapeutics is 
that it can initiate apoptosis through the activation of death recep-
tors- DR4 and DR5, resulting in selective induction of apoptosis in 
cancerous cells [13,14].

Figure 1: Extracellular TRAIL attaching to DR4 and DR5.

Aim of the Study
To determine the significance of TRAIL and modified Leuko-

cytes in inducing the inhibition of tumor genesis.

Research Question
Is TRAIL actually significant in inducing the inhibition of tumor 

genesis? 

Materials and Methods
Various research and studies have documented the significance 

of TRAIL for the treatment method of cancer. With this certitude, 
a literature-based Meta-analysis research was carried out to ac-

complish the aim of the study. Along with the concepts and fun-
damentals as preamble, Department of Oral Medicine and Radiol-
ogy designed meta-analysis research. With Cochrane collaboration 
and other scientific research databases like Medline and Medknow 
were taken as authenticated scientific research sources, about 
35 research articles having undergone Randomized Control Trial 
were chosen out of which 17 articles finally met criterion for meta-
analysis. 

Figure 2: Methodology and chronology of inclusion and  
exclusion of articles.

Result
The statistical analysis was determined in the form of Forest 

plot. Interpreting the graph, there is odds ratio and standard de-
viation values for each article. The selected articles were subjected 
to thorough understanding to account overall probability value (p 
value) of articles. After the p value or the probability value of each 
of these articles were subjected and tabulated to statistical analysis 
using V5 software we obtain a graph which is known as forest plot. 
Interpreting this graph, we see on left hand side all 17 articles are 
included in our study. On extreme right we have all these standard 
deviation values of each of these articles taken into consideration. 

A dark vertical central line shows the null hypothesis line or 
median line and the horizontal line against each of these articles 
represents significance of these articles in the form of box shaped 
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square. However, taking submission or culmination and average 
of all the p values taken into consideration we obtain a diamond 
shaped box which is present at the bottom of null hypothesis line 
which lies right to it demonstrating that our study is a significant 
one and with p-value of 0.0001. 

So, finally interpreting the result from the above-mentioned for-
est plot and using other methodologies it can be interpreted that 
TRAIL does have higher sensitivity and specificity towards combat-
ing the reoccurrence and metastasis rate of cancer. 

It can potentially be dwelled into the new era of cancer diagnos-
tics and therapeutics.

Thus, through thoroughly accessing the synchronization of 
TRAIL apoptosis pathway, it can help to develop more selective 
TRAIL - based agents for the cure of human cancer [16].

Graph 1: Forest plot (meta-analysis).

Figure 3: A: Signaling pathways of TRAIL to induce apoptosis, 
B: Resistant shown towards TRAIL pathway.

Discussion

Tumor necrosis factor related apoptosis inducing ligand therapy 
was released as an untagged soluble human TRAIL which had short 
serum half-life so; to increase its solubility it was attached to leu-
kocytes through e-selectin. Now these modified leukocytes act as 
modified ligands which are cytotoxic in nature and shows homol-
ogy to the TNF leading targeted death. It can bind to cell surface 

death receptors, TRAIL-R1 (DR4) and TRAIL-R2 (DR5) and helps 
in formation of death inducing signaling complex, eventually acti-
vating p53-independent apoptotic cascade. This mechanism makes 
TRAIL a potential anti-cancer therapy especially for p53 mutated 
tumors [8,10]. 

It generally follows 2 signaling pathways; these are mitochon-
drial independent activation of caspase 3 and mitochondrial de-
pendent apoptosis by caspase 8. TRAIL defined apoptosis is cas-
pase-8-dependent which is an initiator caspase. Caspase 8 cleaves 
inactive effector caspases which consists of procaspase 3, 6 and 
7 leading to activation of kinases causing cascade reaction which 
triggers the apoptotic process [17,19].

Another method of TRAIL to induce apoptosis is that it can also 
bind to DcR1 and Dcr2 but it does consist of cytoplasmic domain 
(DcR1) or truncated death domain (DcR2). DcR1 has a function 
of neutralizing TRAIL receptors. The cytoplasmic domain of DcR2 
activates NFkappaB. Activated NFkappaB leads to transcription 
of genes which finally breakthrough to death signaling pathway 
[18,22].

However, recombinant human TRAIL protein (rhTRAIL) and 
TRAIL-R agonist monoclonal antibodies can be not successful to 
exert anticancer activities due to various reasons like inherent or 
acquired resistance, weak potencies, and poor pharmacokinetics 
for apoptosis induction. Because of these reasons some patients 
can show resistance to TRAIL induced apoptosis, for which evalu-
ation of tumor DR4 and FLIP expression and host DR4 codon441 
could be useful predictor of TRAIL sensitivity [26,29]. 
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TRAIL- TRAIL-R binding can cause non apoptotic signaling 
through activation of p38, ERK, RAC1, nuclear factor- kB. But pa-
tients with immunosuppressive cancer might get advantage from 
TRAIL-R therapy. To modify the coming drawbacks multiple strat-
egies including combinatorial approach, protein modification and 
TRAIL gene therapy are being extensively explored. These methods 
aim to enhance half-life and bioavailability of TRAIL and show coac-
tions with TRAIL ultimately sensitizing the resistant cells [21,28]. 

The possible promising outcomes of TRAIL therapy makes the 
clinicians more interested in search of more specific targeted ther-
apy related to it. 

Figure 4: Modified therapies adopted to overcome drawbacks 
of basic TRAIL therapy.

Conclusion
The modern medicine has aced to achieve cure for almost all 

the aliments affecting the mankind but still the section of cancer 
is an ongoing process in the field of therapeutics. Till now current 
methodologies are having down streaming affects which makes the 
need of TRAIL a key highlight of need in the modern world evoking 
the interest to study pro-apoptotic TRAIL receptors and signaling 
pathways [11]. 

TRAIL- tumor necrosis factor inducing ligand is a member of 
TNF super family which is an immune cytokine. Main function 
which is the epitome of TRAIL is its ability to induce apoptosis spe-
cifically targeting cancerous cells not causing any aliment to other 
normal tissues which is a major drawback of chemotherapy which 
is the one of the major therapeutics to cure cancer [13,15].

However, under many conditions patients can show resistance 
to this therapy leading to the need of getting TRAIL back on track as 

cancer therapeutics. Many modifications and strategies are adapt-
ed to overcome these drawbacks like engineered ligands, protein 
modification and TRAIL gene therapy etc [4,32].

The future prospects and possibilities of the TRAIL therapy 
holds promising outcomes, as mentioned above and by interpret-
ing the forest plot it proves that sensitivity and specificity of TRAIL 
therapy has higher rate in combating the metastasis of cancer. 
More research in this area of therapy can be favorable for the tre-
mendously burdened patients and can serve as a boon to mankind. 
And moreover, there is a whole new arena yet to be explored and 
being benefitted from TRAIL therapy, which can be a breakthrough 
in the world of oncology medicine and therapeutics.
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