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Introduction
Skin cancer is the most common type of cancer worldwide, with 

increasing incidence rates over the years. Ultraviolet radiation from the 
sun is a major risk factor for the development of skin cancer. Although 
our skin has natural defense mechanisms to counteract the damaging 
effects of UV radiation, prolonged or intense exposure can overwhelm 
these mechanisms and lead to DNA damage, oxidative stress, and 
ultimately, the formation of skin cancer. With skin being the largest, 
most readily exposed organ to the environment, it is imperative that 
mechanisms of protection against oxidative injury are in place within 
the skin. The skin consists of various antioxidant enzymes such as 
glutathione reeducates, catalase, and superoxide dismutase [1]. These 
enzymes are often activated to maintain homeostasis and to minimize 
the damaging effects of ROS. However, alterations in the expression/
activity of these antioxidants increase the susceptibility of skin to 
ROS-mediated injury that contributes to skin disease. Many studies 
have shown that antioxidant activity, mainly manganese superoxide 
dismutase is reduced in various skin cancers. For example, epidermal 
SOD activity is decreased in hyper proliferative keratinocytes in 
squamous cell carcinoma, basal cell epithelioma, as well as benign 
hyper proliferative keratinocytes in the psoriatic epidermis. This paper 
focuses on the therapeutic potential of exogenous antioxidant inducers, 
the use of SOD mimetics as a chemo preventive agent, and dietary 
mechanisms of antioxidant induction in skin carcinogenesis [2].

One critical defense mechanism against oxidative stress is the 
enzyme manganese superoxide dismutase. MnSOD plays a crucial role 
in neutralizing harmful free radicals generated during oxidative stress 
and preventing cellular damage. This article explores the significance 
of MnSOD in skin cancer prevention and highlights its potential 
therapeutic implications.

�e role of MnSOD in skin cancer prevention

MnSOD is an antioxidant enzyme found in the mitochondria of 
various cells, including those in the skin. It functions by converting 
superoxide radicals, which are highly reactive and damaging, into 
hydrogen peroxide and molecular oxygen. This conversion helps 
to maintain the redox balance within cells and prevents oxidative 
damage to cellular components, including DNA. Several studies have 
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demonstrated the importance of MnSOD in protecting against skin 
cancer development. Animal models lacking MnSOD activity have 
shown an increased susceptibility to skin cancer when exposed to UV 
radiation. In these models, the accumulation of DNA damage and 
oxidative stress within skin cells was observed, leading to the promotion 
of malignant transformation [3].

Furthermore, human studies have highlighted the correlation 
between MnSOD expression and skin cancer risk. Reduced MnSOD 
levels or impaired MnSOD activity have been associated with an 
elevated risk of skin cancer development, suggesting that MnSOD 
deficiency compromises the skin's ability to combat oxidative stress and 
prevent carcinogenesis.

Potential therapeutic implications

Given the protective role of MnSOD against skin cancer, researchers 
have explored the therapeutic potential of enhancing MnSOD activity 
in the prevention and treatment of this disease. Topical MnSOD 
formulations: Application of MnSOD directly to the skin in the form 
of topical creams or lotions may provide localized protection against 
UV-induced damage [4]. Encouragingly, preclinical studies have shown 
that topical MnSOD can reduce oxidative stress, DNA damage, and 
inflammation caused by UV exposure. Antioxidant supplementation. 
Certain dietary antioxidants, such as vitamin E and selenium, are known 
to upregulate MnSOD expression. Including these antioxidants in the 
diet or as supplements may enhance MnSOD activity and improve the 
skin's resilience against UV-induced oxidative stress.

Gene therapy: Gene therapy approaches aim to deliver functional 
copies of the MnSOD gene to skin cells, compensating for any 
deficiencies in endogenous MnSOD production. Although still in the 
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Abstract
Manganese Superoxide Dismutase is an enzyme involved in the cellular defense against oxidative stress. In the 

context of skin cancer prevention, MnSOD plays a crucial role in protecting skin cells from oxidative damage induced 
by reactive oxygen species. Excessive ROS production, triggered by UV radiation and other environmental factors, 
can lead to DNA damage and the development of skin cancer. MnSOD acts as an antioxidant enzyme, converting 
superoxide radicals into less harmful hydrogen peroxide, thereby reducing oxidative stress and preserving cellular 
integrity. Reduced levels of MnSOD have been observed in skin cancer tissues, suggesting its importance in preventing 
skin cancer. Genetic variations in the MnSOD gene have also been associated with an increased risk of skin cancer. 
Strategies that support MnSOD activity, such as antioxidant-rich diets and topical application of antioxidants, can 
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