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Introduction

Cancer remains one of the most significant public health challenges 
worldwide, with chemotherapy standing as a cornerstone in its treat-
ment. Despite its efficacy in combating cancer, chemotherapy often 
leads to debilitating side effects and the development of drug resis-
tance, limiting its therapeutic potential. In recent years, the exploration 
of adjunct therapies aimed at enhancing the effectiveness of chemo-
therapy while minimizing its adverse effects has gained considerable 
attention. Among these adjuncts, organoselenium compounds have 
emerged as promising candidates for revolutionizing cancer therapy.
Organoselenium compounds, characterized by the incorporation of 
selenium into organic molecules, exhibit a wide range of biological ac-
tivities with potential implications for cancer treatment. Selenium, an 
essential trace element, is known for its antioxidant properties and its 
role in various cellular processes, including DNA repair and immune 
function. By delivering selenium in a bioavailable form, organoseleni-
um compounds offer a targeted approach to modulating cellular path-
ways implicated in cancer progression and chemoresistance.
The potential of organoselenium compounds as adjuvants to chemo-
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therapy drugs lies in their ability to synergistically enhance the cy-
totoxic effects of conventional chemotherapeutic agents. Preclinical 
studies have demonstrated that combining organoselenium com-
pounds with chemotherapy drugs can sensitize cancer cells to treat-
ment-induced cell death, thereby overcoming drug resistance and im-
proving treatment outcomes. Moreover, organoselenium compounds 
have been shown to mitigate chemotherapy-induced oxidative stress 
and inflammation, two key drivers of treatment-related side effects, 
thus enhancing patient tolerance to therapy.

Mechanisms of action

Organoselenium compounds exert their anticancer effects through 
a variety of mechanisms, including antioxidant activity, modulation 
of redox signaling pathways, and interference with cellular processes 
essential for tumor growth and survival. Selenium, an essential mi-
cronutrient, is incorporated into selenoproteins that play crucial roles 
in maintaining cellular homeostasis and defending against oxidative 
stress. By scavenging Reactive Oxygen Species (ROS) and enhancing 
antioxidant defenses, organoselenium compounds can mitigate oxi-
dative damage to cellular components and inhibit cancer cell prolif-
eration. Additionally, certain organoselenium compounds exhibit 
pro-oxidant activity, inducing oxidative stress-mediated apoptosis in 
cancer cells while sparing normal cells.

Preclinical and clinical evidence

Preclinical studies have demonstrated the anticancer potential of 
various organoselenium compounds in diverse cancer models. Com-
pounds such as selenocysteine, selenomethionine, and selenite have 
shown efficacy in inhibiting tumor growth, suppressing metastasis, 
and enhancing the sensitivity of cancer cells to chemotherapy drugs. 
Moreover, several organoselenium compounds have been investigated 
in clinical trials as adjunctive therapies in cancer patients. While ear-
ly-phase clinical trials have shown promising results regarding safety 
and tolerability, further research is needed to establish their efficacy in 
larger patient populations.

Future directions

The development of organoselenium compounds as adjuvants of che-
motherapy drugs presents exciting opportunities for improving cancer 
treatment outcomes. Future research efforts should focus on elucidat-
ing the mechanisms underlying the synergistic interactions between 
organoselenium compounds and chemotherapy drugs, optimizing 
drug formulations and dosing regimens, and identifying predictive 
biomarkers of treatment response. Moreover, the exploration of com-
bination therapies incorporating organoselenium compounds with 
targeted agents, immunotherapies, or radiotherapy holds promise for 
enhancing therapeutic efficacy and overcoming drug resistance mech-
anisms in cancer.

Conclusion

Organoselenium compounds hold great promise as novel adjuvants of 
chemotherapy drugs in the fight against cancer. Through their diverse 
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biological activities and unique mechanisms of action, these com-
pounds offer a multifaceted approach to enhancing the effectiveness 
of chemotherapy while minimizing its adverse effects. By modulating 
cellular pathways involved in cancer progression and drug resistance, 
organoselenium compounds sensitize cancer cells to chemotherapy 
and mitigate the development of drug resistance. Moreover, they have 
shown the potential to alleviate chemotherapy-induced side effects, 
improving patient tolerance to treatment and overall quality of life.
While preclinical studies have provided compelling evidence of the 
therapeutic benefits of organoselenium compounds, their clinical 
translation faces challenges that must be addressed. Further research 
is needed to elucidate their pharmacokinetic properties, optimal dos-
ing regimens, and potential drug interactions to ensure their safety 
and efficacy in human subjects. Large-scale clinical trials are warrant-
ed to validate the findings from preclinical studies and establish the 
role of organoselenium compounds in improving patient outcomes in 
the clinical setting.
Overall, organoselenium compounds represent a promising avenue 
for overcoming the limitations of current chemotherapy regimens and 
improving the management of cancer. By harnessing the synergistic 
interactions between organoselenium compounds and chemothera-
py drugs, we can enhance treatment efficacy, minimize toxicity, and 
ultimately, bring us closer to achieving better outcomes for patients 
battling this devastating disease. Continued research efforts in this 
area are essential to fully realize the potential of organoselenium com-
pounds as valuable adjuncts to standard chemotherapy protocols and 
revolutionize the landscape of cancer treatment.
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