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ABSTRACT  
 
Skin cancer is a major global health problem, with millions of new cases each year. Current 
treatments often produce severe side effects, leading to interest in complementary and 
alternative medicine (CAM) options. Aloe vera, a medicinal plant, holds potential for skin 
cancer management due to its varied bioactive compounds. These compounds possess anti-
inflammatory, antioxidant, and other cancer-relevant properties. Key components include 
polysaccharides, anthraquinones, plant steroids, vitamins, minerals, enzymes, and fatty acids. 
These may provide protection against UV radiation, control tumor growth, reduce 
inflammation, inhibit angiogenesis, and promote skin repair. Despite promising preclinical 
studies, human clinical trials remain limited. Preliminary studies suggest aloe vera could 
enhance standard cancer treatment effectiveness and speed post-surgery recovery. However, 
more extensive clinical trials are required to validate its efficacy and safety. Aloe vera's 
bioactive compounds provide various therapeutic mechanisms, offering significant potential 
for skin cancer management. 
 
1. INTRODUCTION 
 
Skin cancer continues to be a significant global health concern, with millions of new cases 
diagnosed annually. The three primary types - basal cell carcinoma, squamous cell 
carcinoma, and melanoma - exhibit distinct characteristics, treatment responses, and 
prognoses. While conventional therapies like surgical excision, radiation, and chemotherapy 
remain the standard of care, these approaches often come with debilitating side effects. This 
has led to a growing interest in exploring complementary and alternative medicine (CAM) 
options that may offer benefits in skin cancer prevention, treatment, and supportive care. 
Aloe vera, a succulent plant with a rich history in herbal medicine, has emerged as a natural 



Pharmaceutical Science: Research and Innovation 
E-ISBN: 978-93-6252-034-0   

Aloe Vera: Exploring the Therapeutic Potential in Skin Cancer 
 

Page | 2  

product with promising therapeutic potential in the context of skin cancer management. This 
is largely attributed to the diverse array of bioactive compounds found in the plant's gel, 
which exhibit anti-inflammatory, antioxidant, and other cancer-relevant properties. 
 
2. DELVING DEEPER INTO ALOE VERA'S BIOACTIVE COMPOUNDS 
 
Aloe vera, a succulent plant renowned for its medicinal properties, harbors a treasure trove of 
bioactive compounds within its gel-like leaf interior. This gel, composed of over 200 
potentially active constituents, offers a diverse range of therapeutic benefits. Let's explore 
some of these key components and their potential roles in skin cancer management, supported 
by relevant scientific citations: 
 
2.1. Polysaccharides: The Immune Modulators 
 
Acemannan, a prominent polysaccharide in aloe vera, is known for its ability to modulate the 
immune system. Research suggests that acemannan can stimulate the activity of 
macrophages, crucial immune cells responsible for engulfing and destroying foreign invaders, 
including cancer cells. This immunomodulatory effect could potentially enhance the body's 
natural defense against cancer development and progression (Pugh et al., 2001; Zhang & 
Tizard, 1996). 
 
2.2.Anthraquinones: The Antioxidant Powerhouses 
 
Aloe vera also contains anthraquinones, such as aloin and emodin, which act as potent 
antioxidants. These compounds combat oxidative stress by neutralizing harmful free radicals 
that can damage cells and contribute to cancer development. By reducing oxidative stress, 
anthraquinones may help protect against cellular mutations and promote overall cellular 
health (Pecere et al., 2000; Lee et al., 2000). 
 
2.3. Plant Steroids: Taming Inflammation 
 
Plant steroids, including campesterol, β-sisosterol, and lupeol, are another group of bioactive 
compounds found in aloe vera gel. These compounds possess strong anti-inflammatory 
properties, which are crucial in managing cancer due to the role of chronic inflammation in 
tumor progression. By reducing inflammation, plant steroids may help to slow down tumor 
growth and prevent the spread of cancer cells (Davis et al., 1994; Vázquez et al., 1996). 
 
2.4. Vitamins and Minerals: Essential Building Blocks 
 
Aloe vera gel is a rich source of vitamins A, C, and E, all renowned for their antioxidant 
capabilities. Additionally, it provides essential minerals like calcium, magnesium, zinc, and 
chromium, which are vital for maintaining cellular health and supporting a robust immune 
system. These vitamins and minerals contribute to overall well-being and may play a role in 
preventing cancer development (Surjushe et al., 2008; Hamman, 2008). 
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2.5. Enzymes: Nature's Catalysts 
 
Enzymes, such as bradykinase, are also present in aloe vera gel. Bradykinase is known for its 
ability to reduce inflammation, which can be particularly beneficial in managing skin 
conditions and potentially mitigating cancerous changes. By controlling inflammation, 
enzymes like bradykinase may contribute to a healthier skin environment and reduce the risk 
of cancer development (Davis et al., 1989). 
 
2.6. Fatty Acids: The Anti-inflammatory Allies 
 
Aloe vera contains beneficial omega-3 fatty acids, renowned for their anti-inflammatory 
properties. These fatty acids may also play a role in reducing cancer risk by modulating 
inflammation and supporting overall cellular health (Cha et al., 2005; Sauer et al., 2012). 
 
2.7. A Synergistic Approach, Supported by Science 
 
The diverse array of bioactive compounds in aloe vera gel, as evidenced by scientific 
research, suggests a synergistic approach to addressing various aspects 
Potential Benefits for Skin Cancer 
 
The diverse bioactive compounds in aloe vera have been the subject of extensive research, 
both in vitro and in animal models, revealing several potential benefits for skin cancer 
management: 
 

 Protection from UV Radiation: UV radiation is a significant risk factor for skin 
cancer, primarily through its ability to cause DNA damage. The antioxidants present 
in aloe vera can help neutralize free radicals, potentially reducing or preventing the 
damage caused by UV exposure (Byeon et al., 1998). 

 Anti-proliferative Effects: Studies have demonstrated that aloe vera can induce cell 
cycle arrest and promote apoptosis (programmed cell death) in various skin cancer 
cell lines, particularly in melanoma, the most aggressive form of skin cancer. This 
suggests a possible role for aloe vera in controlling tumor growth and progression 
(Pecere et al., 2000). 

 Anti-inflammatory and Antiangiogenic Effects: Aloe vera's ability to reduce 
inflammation and inhibit angiogenesis (the growth of new blood vessels that tumors 
need to thrive) could be crucial in limiting both the progression and the spread of skin 
cancers (Choi et al., 2001). 

 Promoting Skin Repair and Reducing Treatment Side Effects: The soothing and 
moisturizing properties of aloe vera not only help in managing skin irritations and 
burns but may also alleviate the dermatological side effects associated with 
conventional cancer treatments like radiation and chemotherapy (Heggie et al., 2002). 

 
Clinical Evidence 
 
While the preclinical studies have provided a promising outlook, the clinical evidence in 
human subjects remains limited yet encouraging: 
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Study Description Mechanism of 
Action 

Outcome Reference 

Pilot 
Study 

Incorporation of 
topical aloe vera with 
standard cancer 
treatments like 
radiation and 
chemotherapy 

Aloe Vera's 
bioactive 
compounds may 
enhance the 
effectiveness of 
standard 
treatments and 
reduce side 
effects 

Improved 
treatment 
responses and 
lower recurrence 
rates in the 
treated patients 

Richardson 
et al., 2005 

Clinical 
Trial 

Use of aloe vera in 
enhancing the healing 
process post-surgery 

Aloe Vera's anti-
inflammatory and 
healing properties 
may accelerate 
the recovery 
process 

Reduced 
inflammation 
and quicker 
recovery at the 
surgical sites 

Heggie et 
al., 2002 

 
These initial human studies suggest that aloe vera could be a beneficial adjunct to 
conventional skin cancer therapies. The bioactive compounds in aloe vera may enhance the 
effectiveness of standard treatments and reduce side effects, as seen in the pilot study. 
Additionally, aloe vera's anti-inflammatory and healing properties may accelerate the 
recovery process post-surgery, as observed in the clinical trial. However, more 
comprehensive clinical trials are necessary to establish definitive evidence of its effectiveness 
and safety. 
 
Aloe vera, a versatile medicinal plant, holds significant potential for skin cancer 
management, thanks to its diverse bioactive compounds and their multifaceted therapeutic 
mechanisms. These mechanisms include antioxidant and free radical scavenging activities, 
anti-inflammatory properties, immunomodulatory activity, antiproliferative and proapoptotic 
effects, antiangiogenic properties, and skin repair and wound healing capabilities. 
 
The plant's antioxidants, such as anthraquinones and polyphenols, combat oxidative stress by 
neutralizing harmful free radicals, thereby preventing mutations that could lead to cancer 
(Yagi et al., 1987). Meanwhile, its plant steroids and enzymes exhibit potent anti-
inflammatory effects, helping to mitigate the chronic inflammation associated with cancer 
progression (Davis et al., 1994). 
 
Aloe vera's polysaccharides, notably acemannan, modulate the immune system, potentially 
enhancing its ability to detect and eliminate cancer cells (Pugh et al., 2001). Certain 
compounds in aloe vera also exert antiproliferative and proapoptotic effects on skin cancer 
cells, inhibiting tumor growth and progression (Pecere et al., 2000). 
 
Additionally, aloe vera has been shown to inhibit the formation of new blood vessels, 
starving tumors of the essential nutrients and oxygen required for growth and spread (Choi et 
al., 2001). Lastly, its soothing and moisturizing effects promote skin repair and wound 
healing, improving patient quality of life following skin damage caused by cancer treatments 
(Heggie et al., 2002). 
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The therapeutic potential of aloe vera in skin cancer management is vast, encompassing a 
range of mechanisms that collectively contribute to cancer prevention and management. 
However, further research is needed to fully elucidate these mechanisms and establish 
definitive evidence of aloe vera's effectiveness and safety in skin cancer therapy. 
 
3. CONCLUSION 
 
Traditional treatments for skin cancer are crucial, but the incorporation of aloe vera into these 
treatment regimens presents an exciting supplementary strategy. The wide range of bioactive 
compounds in aloe vera has the potential to tackle various facets of skin cancer, from 
prevention to easing the side effects associated with treatment. However, despite these 
encouraging characteristics, it's necessary for the scientific community to conduct more 
comprehensive and rigorous research to fully confirm the safety and clinical benefits of aloe 
vera in the context of skin cancer management, ensuring it can be confidently recommended 
as a dependable co-therapy. As research unfolds, aloe vera could potentially become a vital 
component of an integrative approach in the fight against this common type of cancer. 
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