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ABSTRACT:  In cancer cells, reactive oxygen species (ROS) are developed as a consequence of 

increased metabolic rate, mitochondrial dysfunction, elevated cell signaling, oncogene 

expression and increased peroxisome activity. Cancer cells need a certain level of ROS, above 

or below, leading to cytotoxicity in cancer cells. It is possible to leverage this biochemical aspect 

to develop novel therapeutic agents to kill cancer cells preferentially and selectively. We 

searched for peer-reviewed English-language publications in different electronic databases, 

including PubMed, Web of Science, and Google Scholar. Selected articles were reviewed, 

ranging from research papers, clinical studies and review articles on the production of ROS in 

living systems, its role in the development and treatment of cancer, and the role of microbiota 

in the treatment of ROS-dependent cancer. This review highlights tumour oxidative stress, the 

underlying mechanisms of various ROS and cancer cell relationships, various therapeutic 

strategies mediated by ROS, and the evolving role of microbiota in cancer therapy. 
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INTRODUCTION 

Life without oxygen is difficult to picture, but its use has certain effects that threaten the balance 

of life. Molecules called reactive oxygen species or ROS may give rise to cellular respiration. ROS 

are by-products of oxygen that in their outermost shell contain single or more unpaired electrons 

and are produced from molecular oxygen. In the outermost shell, molecular oxygen comprises two 

unpaired electrons that are in the ground state. Oxygen is not in a very reactive state owing to the 

identical spinning of these electrons. Conversely, when one of these two unpaired electrons 

becomes excited, oxygen becomes highly reactive as two electrons with different spins will react 

with other electrons immediately, particularly with double bonds. It results in the development of 

comparatively stable intermediates when oxygen is reduced by one electron at a time. As a result 

of oxygen metabolism in living organisms, ROS is developed and plays a significant role in cell 

signaling and homeostasis[1]. 
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Normally, in order to avoid cell disruption, ROS balance is retained. However, some 

environmental sources, such as ultraviolet rays or heat exposure, can contribute to an increase in 

the level of ROS[2]. This disease is known as oxidative stress. Several factors in cancer cells, 

including increased metabolic activity, mitochondrial dysfunction, increased cell signaling, 

elevated peroxisome activity, and oncogene activity, can result in elevated ROS levels. Cellular 

proliferation and survival may be caused by a moderate elevation in cellular ROS levels. 

Conversely, it overcomes the cell's antioxidant function when the amount of ROS exceeds a toxic 

threshold and may trigger cell death. By preserving the balance between ROS production and 

removal, normal cells maintain redox equilibrium. Because of their conserved antioxidant 

mechanism, cells can tolerate certain levels of oxidative stress under physiological conditions. 

Increased ROS production in cancerous cells due to increased signaling cascades and metabolic 

activities will encourage a ROS adaptation reaction, resulting in cellular antioxidant regulation to 

maintain redox homeostasis[3]. 

 

Figure 1: Illustrates the engineering view of pharmaceutical development[4]. 

Table 1: Illustrates ROS scavenging agents[5]. 
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DISCUSSION  

 

Figure 2: Depicts double edged sword function of ROS[5]. 

Table 2: Shows agents under development for ROS generating anticancer therapy[6]. 
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ROS has a role in the initiation, growth and maintenance of cancer cells' phonotypical 

characteristics in cancer. Compared to their normal counterparts, increased ROS generation in 

tumour cells is due to the involvement of oncogenes that are also involved in malignant 

transformation[7]. The relationship between the increase in levels of ROS and oncogene activation 

is still unclear. Inflammation plays an etiological role in cases of some malignancies, such as lung 

and oral carcinomas. However, the stress induces ROS generation that cause chronic inflammation. 

Another most commonly implicated mechanism is oxidative DNA damage. ROS can activate 

various signaling pathways related to persistent tumour survival, metastasis, vascularization and 

proliferation in cancer cells, in addition to oxidative DNA damage, which can promote cancer 

growth[8]. 

CONCLUSION  

It is not only a theoretical approach to guiding ROS to target cancer cells, but has also gone to the 

beds of patients. In vitro and in vivo clinical trials have proven the effectiveness of both ROS 

producing and ROS depleting therapies. For accurate selectivity, difference in redox levels of 

normal and cancerous cells can be used. Nevertheless, it is necessary to develop a combination of 

variables including oxidative stress status, enzymatic antioxidant production, signaling cascades, 

and transcription factor promoters that can subsequently be used as a suggestive for ROS boosting 
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or ROS scavenging therapy targeting only cancer cells. Tumors show increased oxidative stress 

that can promote metastasis of the tumor and, in some cases, cell survival and resistance to 

chemotherapy. A promising strategy that can modulate drug selectivity and decrease 

chemotherapeutic resistance is to guide therapeutic agents towards these biochemical 

characteristics of tumors with ROS-mediating approaches. Based on the function of ROS in 

tumour metastasis and oxidative damage, two diverse therapeutic approaches are postulated. One 

is to increase the scavenging of ROS by antioxidant intake, thereby disrupting ROS-mediated 

signaling cascades and inhibiting metastasis of cancer. However, during clinical trials, the 

ingestion of several antioxidant agents was associated with increased tumour growth. 
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