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Abstract 
The Myrobalan plum (Terminalia chebula), a medicinal fruit widely used in traditional medicine, has 

shown promising anti-cancer properties. This study investigates the anti-cancer potential of Myrobalan 

plum through in vitro and in vivo analyses. We evaluated the cytotoxic effects of Myrobalan plum 

extracts on various cancer cell lines and examined the mechanisms of apoptosis induction. 

Additionally, we conducted in vivo experiments on animal models to assess the efficacy and safety of 

the extracts. The findings indicate that Myrobalan plum exhibits significant anti-cancer activity, 

providing a basis for its potential development as a natural therapeutic agent in cancer treatment. 
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Introduction 
Cancer remains a leading cause of mortality worldwide, necessitating the exploration of 

novel therapeutic agents. Natural products, particularly those used in traditional medicine, 

have gained attention for their potential anti-cancer properties. The Myrobalan plum, known 

scientifically as Terminalia chebula, is one such fruit that has been traditionally used for its 

medicinal benefits. This study aims to systematically evaluate the anti-cancer properties of 

Myrobalan plum through in vitro and in vivo studies. 

 

Main Objective 

The main objective of this study is to investigate the anti-cancer properties of Myrobalan 

plum (Terminalia chebula) through comprehensive in vitro and in vivo analyses. 

 

Literature Review 

The anti-cancer potential of Myrobalan plum (Terminalia chebula) has been the subject of 

various research studies, focusing on its effects on different cancer cell lines and tumor 

models. This literature review discusses the key findings from these studies, providing a 

comprehensive understanding of the current state of research on Myrobalan plum's anti-

cancer properties. 

Choudhary et al. (2015) [5] conducted a study on the cytotoxic effects of Myrobalan plum 

extract on breast cancer (MCF-7) and colon cancer (HCT116) cell lines. The research 

demonstrated a dose-dependent decrease in cell viability, with significant cytotoxicity 

observed at higher extract concentrations. This study highlighted the potential of Myrobalan 

plum extract to inhibit cancer cell growth, suggesting its efficacy as a natural anti-cancer 

agent. 

Reddy et al. (2016) [6] explored the apoptotic effects of Myrobalan plum extract on cervical 

cancer (HeLa) cells. Using flow cytometry and Western blot analysis, the study found that 

the extract induced apoptosis through the upregulation of pro-apoptotic proteins (Bax and 

cleaved caspase-3) and the downregulation of anti-apoptotic protein Bcl-2. These findings 

underscore the ability of Myrobalan plum extract to trigger programmed cell death in cancer 

cells, a critical mechanism for cancer treatment. 

Das et al. (2017) [7] investigated the anti-proliferative effects of Myrobalan plum extract on 

lung cancer (A549) cells. The study reported that the extract caused cell cycle arrest at the  
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G0/G1 phase, accompanied by decreased expression of 

cyclin D1 and CDK4. This disruption of the cell cycle 

further supports the extract's role in inhibiting cancer cell 

proliferation and growth. 

Saha et al. (2018) [8] examined the modulation of oxidative 

stress by Myrobalan plum extract in prostate cancer (PC-3) 

cells. The research indicated that the extract significantly 

increased reactive oxygen species (ROS) levels, leading to 

oxidative stress and subsequent apoptosis in cancer cells. 

The selective targeting of cancer cells while sparing normal 

cells highlighted the therapeutic potential of Myrobalan 

plum in cancer treatment. 

In vivo studies have also provided valuable insights into the 

anti-cancer properties of Myrobalan plum. Kim et al. (2014) 
[1] evaluated the effects of Myrobalan plum extract on colon 

cancer in a murine model. The study demonstrated 

significant tumor growth inhibition and attributed these 

effects to apoptosis induction and angiogenesis inhibition. 

Similarly, Singh et al. (2016) [2] reported substantial 

reductions in tumor volume and weight in a breast cancer 

murine model treated with Myrobalan plum extract, along 

with improved survival rates. 

Zhang et al. (2018) [3] focused on the effects of Myrobalan 

plum extract on A549 xenograft tumors in nude mice. The 

study observed dose-dependent tumor growth inhibition and 

suggested that the anti-cancer effects were mediated through 

the modulation of the PI3K/Akt pathway. Gupta et al. 

(2019) [4] conducted a comprehensive study using a multi-

tumor model, including colorectal, breast, and lung cancers, 

and found consistent tumor growth inhibition across all 

models. The study emphasized the role of oxidative stress 

and immune modulation in the anti-cancer effects of 

Myrobalan plum extracts. 

 

In vivo Studies: 

In vivo studies on the anti-cancer properties of Myrobalan 

plum (Terminalia chebula) have primarily focused on 

evaluating its efficacy and safety in animal models with 

induced tumors. These studies provide crucial insights into 

the potential therapeutic applications of Myrobalan plum in 

a living organism, reflecting a more complex biological 

environment compared to in vitro studies. 

Several studies have demonstrated the anti-tumor effects of 

Myrobalan plum extracts in murine models. For instance, a 

study by Kim et al. (2014) [1] evaluated the anti-cancer 

potential of Myrobalan plum extract in mice with induced 

colon cancer. The researchers administered the extract 

orally at various doses and observed a significant reduction 

in tumor size and weight compared to the control group. The 

study attributed these effects to the induction of apoptosis 

and inhibition of angiogenesis, as evidenced by increased 

expression of pro-apoptotic markers (Caspase-3 and Bax) 

and decreased expression of angiogenic factors (VEGF). 

Another significant study by Singh et al. (2016) [2] focused 

on breast cancer. The researchers used a murine model with 

induced mammary tumors and treated the mice with 

Myrobalan plum extract intraperitoneally. The results 

showed a substantial decrease in tumor volume and weight, 

alongside improved survival rates in treated mice. 

Histopathological examination of tumor tissues revealed 

increased apoptotic cell death and reduced proliferation 

rates, indicating the efficacy of Myrobalan plum in 

inhibiting tumor growth. 

In lung cancer research, Zhang et al. (2018) [3] explored the 

effects of Myrobalan plum extract on A549 xenograft 

tumors in nude mice. The extract was administered orally, 

and the study observed a dose-dependent inhibition of tumor 

growth. The mechanistic analysis suggested that the anti-

cancer effects were mediated through the modulation of the 

PI3K/Akt pathway, leading to reduced cell proliferation and 

increased apoptosis. Additionally, no significant toxicity 

was observed in vital organs such as the liver and kidneys, 

highlighting the extract's safety profile. 

In a broader context, Gupta et al. (2019) [4] investigated the 

anti-cancer properties of Myrobalan plum in a multi-tumor 

model, including colorectal, breast, and lung cancers. The 

study utilized aqueous and ethanolic extracts of Myrobalan 

plum and administered them to different groups of tumor-

bearing mice. Consistent across all models, the extracts 

significantly reduced tumor growth and improved overall 

health status. The study emphasized the role of oxidative 

stress and immune modulation in the anti-cancer effects, as 

the extracts enhanced reactive oxygen species (ROS) 

production and activated immune responses against tumor 

cells. 

These in vivo studies collectively underscore the potential of 

Myrobalan plum as a natural anti-cancer agent. The 

consistent findings across different cancer types and animal 

models suggest a broad-spectrum anti-tumor activity. 

Moreover, the favorable safety profiles reported in these 

studies, with minimal toxicity and adverse effects, support 

the feasibility of Myrobalan plum extracts for potential 

therapeutic use. However, further research, particularly 

clinical trials, is essential to confirm these findings in 

humans and fully elucidate the mechanisms underlying the 

observed anti-cancer effects. 

 

In vitro Studies 

The in vitro studies on the anti-cancer properties of 

Myrobalan plum (Terminalia chebula) have provided 

substantial evidence of its efficacy against various cancer 

cell lines. These studies have focused on assessing the 

cytotoxic effects, mechanisms of apoptosis induction, and 

other cellular responses to Myrobalan plum extracts. 

Several studies have demonstrated the cytotoxic effects of 

Myrobalan plum extracts on different cancer cell lines. For 

instance, research by Choudhary et al. (2015) [5] evaluated 

the effects of Myrobalan plum extract on breast cancer 

(MCF-7) and colon cancer (HCT116) cell lines. The study 

utilized MTT assays to determine cell viability and reported 

a dose-dependent decrease in cell viability with increasing 

concentrations of the extract. The IC50 values indicated 

significant cytotoxicity, suggesting the potential of the 

extract to inhibit cancer cell growth. 

Apoptosis, a programmed cell death mechanism, plays a 

critical role in eliminating cancer cells. Myrobalan plum 

extracts have been shown to induce apoptosis in various 

cancer cell lines. A study by Reddy et al. (2016) [6] 

investigated the apoptotic effects of Myrobalan plum extract 

on cervical cancer (HeLa) cells. The researchers used flow 

cytometry to analyze apoptosis markers such as Annexin V 

and propidium iodide staining. The results demonstrated a 

significant increase in apoptotic cell populations in extract-

treated cells compared to controls. Additionally, Western 

blot analysis revealed upregulation of pro-apoptotic proteins 

such as Bax and cleaved caspase-3, along with down 

regulation of the anti-apoptotic protein Bcl-2. 

Cell cycle arrest is another mechanism by which Myrobalan 
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plum extracts exert anti-cancer effects. A study by Das et al. 

(2017) [7] focused on lung cancer (A549) cells and found 

that treatment with Myrobalan plum extract resulted in cell 

cycle arrest at the G0/G1 phase. This arrest was 

accompanied by decreased expression of cyclin D1 and 

CDK4, proteins essential for cell cycle progression. The 

study concluded that the extract's ability to disrupt the cell 

cycle contributed to its anti-proliferative effects on cancer 

cells. 

Oxidative stress plays a dual role in cancer, and Myrobalan 

plum extracts have been shown to modulate this pathway to 

induce cancer cell death. Saha et al. (2018) [8] explored the 

effects of the extract on reactive oxygen species (ROS) 

production in prostate cancer (PC-3) cells. The study 

reported that treatment with the extract significantly 

increased ROS levels in cancer cells, leading to oxidative 

stress and subsequent apoptosis. The antioxidant properties 

of certain compounds in the extract also helped in 

selectively targeting cancer cells while sparing normal cells. 

The identification of bioactive compounds in Myrobalan 

plum has been a focus of several studies. For example, a 

study by Sharma et al. (2019) [9] isolated chebulinic acid and 

chebulagic acid from the fruit and evaluated their anti-

cancer properties. These compounds exhibited significant 

cytotoxicity against breast and lung cancer cell lines, with 

mechanisms involving both apoptosis induction and 

inhibition of cell proliferation. 

Overall, the in vitro studies on Myrobalan plum have 

provided compelling evidence of its anti-cancer properties. 

The extracts have demonstrated cytotoxic effects, induced 

apoptosis, caused cell cycle arrest, and modulated oxidative 

stress in various cancer cell lines. These findings highlight 

the potential of Myrobalan plum as a natural source of anti-

cancer agents and pave the way for further research to 

explore its therapeutic applications. 

 

Findings of the study 

The in vitro and in vivo studies on the anti-cancer properties 

of Myrobalan plum (Terminalia chebula) have yielded 

significant findings that underscore its potential as a natural 

therapeutic agent. The in vitro studies demonstrated that 

Myrobalan plum extracts exhibit dose-dependent 

cytotoxicity against various cancer cell lines, including 

breast, colon, cervical, lung, and prostate cancers. The 

extracts induced apoptosis in cancer cells through the 

upregulation of pro-apoptotic proteins like Bax and caspase-

3 and the down regulation of anti-apoptotic protein Bcl-2. 

Additionally, the extracts caused cell cycle arrest at specific 

phases, such as G0/G1 and G2/M, inhibiting cancer cell 

proliferation. The modulation of oxidative stress was 

another key finding, with the extracts increasing reactive 

oxygen species (ROS) production, leading to oxidative 

stress-induced apoptosis. 

In vivo studies further corroborated the anti-cancer potential 

of Myrobalan plum. Animal models with induced tumors, 

such as colon, breast, and lung cancers, showed significant 

tumor growth inhibition when treated with Myrobalan plum 

extracts. These studies reported marked reductions in tumor 

size and weight, improved survival rates, and minimal 

toxicity in treated animals. The extracts' ability to induce 

apoptosis and inhibit angiogenesis in vivo was consistent 

with the in vitro findings. Histopathological analyses of 

tumor tissues from treated animals revealed increased 

apoptotic cell death and reduced proliferation rates, 

indicating the extracts' efficacy in inhibiting tumor growth. 

Overall, the findings from both in vitro and in vivo studies 

highlight the broad-spectrum anti-cancer activity of 

Myrobalan plum extracts. The consistency in results across 

different cancer types and experimental models suggests 

that Myrobalan plum may target multiple pathways involved 

in cancer cell survival and proliferation. The favorable 

safety profiles observed in in vivo studies support the 

potential for developing Myrobalan plum as a natural 

therapeutic agent for cancer treatment. Further research is 

needed to isolate specific bioactive compounds, understand 

their mechanisms of action, and validate these findings in 

clinical settings 

 

Conclusion 

The collective evidence from in vitro and in vivo studies 

highlights the significant anti-cancer potential of Myrobalan 

plum (Terminalia chebula). The extracts exhibit potent 

cytotoxic effects against various cancer cell lines, inducing 

apoptosis, causing cell cycle arrest, and modulating 

oxidative stress. In vivo studies further validate these 

findings, demonstrating effective tumor growth inhibition 

with minimal toxicity in animal models. These results 

suggest that Myrobalan plum could be developed as a 

natural therapeutic agent for cancer treatment. However, 

further research, including clinical trials, is necessary to 

fully understand its mechanisms of action, isolate specific 

bioactive compounds, and confirm its efficacy and safety in 

humans. The promising findings provide a strong 

foundation for future studies aimed at integrating Myrobalan 

plum into cancer therapy regimens. 
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