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Capsaicin (8-methyl-N-vanillyl-6-nonenamide) is one of the most important natural products in the genus Capsicum. Due to its numerous biological effects, there has been extensive and increasing research interest in capsaicin, resulting in increased scientific publications in recent years. Therefore, an in-depth bibliometric analysis of published literature on capsaicin from 2001 to 2021 was performed to assess the global research status, thematic and emerging areas, and potential insights into future research activities. Furthermore, recent research advances of capsaicin and its combination therapy on human cancer as well as their potential mechanisms of action were described. In the last two decades, research outputs on capsaicin have increased by an estimated 18% per year and were dominated by research articles at 93% of the 3753 assessed literature. In addition, anticancer/pharmacokinetics, cytotoxicity, in vivo neurological and pain research studies were the keyword clusters generated and designated as thematic domains for capsaicin research. It was evident that the United States, China, and Japan accounted for about 42% of 3753 publications that met the inclusion criteria. Also, visibly dominant collaboration nodes and networks with most of the other identified countries were established. Assessment of the eligible literature revealed that the potential of capsaicin for mitigating cancer mainly entailed its chemo-preventive effects, which were often linked to its ability to exert multi-biological effects such as anti-mutagenic, antioxidant and anti-inflammatory activities. However, clinical studies were limited, which may be related to some of the inherent challenges associated with capsaicin in the limited clinical trials. This review presents a novel approach to visualizing information about capsaicin research and a comprehensive perspective on the therapeutic significance and applications of capsaicin in the treatment of human cancer.
Importance of Research
There is increasing interest in using capsaicin as a therapeutic alternative for different diseases (1,2) due to its pleiotropic pharmacological effects on various physiological systems, with an emphasis on pain as well as neuroscience, cardiovascular, respiratory, cancer, and urinary systems studies (3). With regards to pharmacokinetics, capsaicin has high oral bioavailability and skin absorption (4), making its topical application effective in various musculoskeletal or neuropathic pain conditions such as arthritis (5), shingles (6), vasomotor rhinitis (7), vasogenic facial pain (8). It is also used for treating urinary incontinence, chronic kidney disease-associated pruritus, and postoperative nausea and vomiting in acupoint therapy (9). Other beneficial bioactivities of capsaicin, including analgesic, anesthetic, anti-apoptotic, anti-inflammatory, anti-obesity, antioxidant, neuroprotective effects (10–12), enhanced energy metabolism (13), gastroprotective (14), and anticarcinogenic properties (15,16) have also been reported. However, capsaicin may also function as a carcinogen or co-carcinogen (16–18). Understanding capsaicin research from global perspectives over an extended time is crucial. Although several studies have been published on capsaicin applications, bioactivities, and many other capsaicin-related topics (19–21), none of these studies has explored the scientometric approach to critically assess its progress and current direction in scientific research. Bibliometrics is a valuable tool for evaluating research trends within a subject area, thereby providing insight into extensively researched themes and identifying research needs to inform action (22). Here, an in-depth analysis of retrieved publications provided an overview of explored themes, research progression, as well as insights and future perspectives needed to enrich the knowledge domain on the compound.
References
1. Scheau C, Badarau IA, Caruntu C, et al. Capsaicin: Effects on the pathogenesis of hepatocellular carcinoma. Molecules. 2019;24:2350. 
2. Xiang Q, Guo W, Tang X, et al. Capsaicin—the spicy ingredient of chili peppers: A review of the gastrointestinal effects and mechanisms. Trends Food Sci Technol. 2021;116:755–65. 
3. O’Neill J, Brock C, Olesen AE, et al. Unravelling the mystery of capsaicin: A tool to understand and treat pain. Pharmacol Rev. 2012;64:939–71. 
4. Rollyson WD, Stover CA, Brown KC, et al. Bioavailability of capsaicin and its implications for drug delivery. J Control Release. 2014;196:96–105. 
5. Fernandes ES, Cerqueira ARA, Soares AG, et al. “Capsaicin and its role in chronic diseases.” AEMB. Springer, Cham. 2016;91–125. 
6. Goswami A. Capsaicin. J Pain Palliat Care Pharmacother. 2012;26:373–5. 
7. Singh U, Bernstein JA. Intranasal capsaicin in management of nonallergic (vasomotor) rhinitis. Prog Drug Res. 2014;68:147–170. 
8. Mori A, Lehmann S, O’Kelly J, et al. Capsaicin, a component of red peppers, inhibits the growth of androgen-independent, p53 mutant prostate cancer cells. Cancer Res. 2006;66:3222–9. 
9. Hayman M, Kam PCA. Capsaicin: A review of its pharmacology and clinical applications. Curr Anaesth Crit Care. 2008;19:338–43. 
10. Basith S, Cui M, Hong S, et al. Harnessing the therapeutic potential of capsaicin and its analogues in pain and other diseases. Molecules. 2016;21:966. 
11. Doherty MJ. Capsaicin responsiveness and cough in asthma and chronic obstructive pulmonary disease. Thorax. 2000;55:643–9. 
12. Olatunji TL, Afolayan AJ. Comparison of nutritional, antioxidant vitamins and capsaicin contents in Capsicum annuum and C. frutescens. Int J Veg Sci. 2020;26:190–207. 
13. Ohnuki K, Niwa S, Maeda S, et al. CH-19 Sweet, a non-pungent cultivar of red pepper, increased body temperature and oxygen consumption in humans. Biosci Biotechnol Biochem. 2001;65:2033–6. 
14. Oyagbemi A, Saba A, Azeez O. Capsaicin: A novel chemopreventive molecule and its underlying molecular mechanisms of action. Indian J Cancer. 2010;47:53. 
15. Chapa-Oliver AM, Mejía-Teniente L. Capsaicin: From plants to a cancer-suppressing agent. Molecules. 2016;21.
16. Bley K, Boorman G, Mohammad B, et al. A comprehensive review of the carcinogenic and anticarcinogenic potential of capsaicin. Toxicol Pathol. 2012;40:847–73. 
17. Zhang S, Wang D, Huang J, et al. Application of capsaicin as a potential new therapeutic drug in human cancers. J Clin Pharm Ther. 2020;45:16–28. 
18. Surh Y-J, Lee SS. Capsaicin in hot chili pepper: Carcinogen, co-carcinogen or anticarcinogen? Food Chem Toxicol. 1996;34:313–6. 
19. Castro-Muñoz R, Gontarek-Castro E, Jafari SM. Up-to-date strategies and future trends towards the extraction and purification of capsaicin: A comprehensive review. Trends Food Sci Technol. 2022;123:161–71. 
20. Wu Q, Bai P, Guo H, et al. Capsaicin, a phytochemical from chili pepper, alleviates the ultraviolet irradiation-induced decline of collagen in dermal fibroblast via blocking the generation of geactive gxygen species. Front Pharmacol. 2022;13:1–13. 
21. Toukan N, Kulnik ST, Lewko A, et al. Therapeutic applications of capsaicin in humans to target conditions of the respiratory system: A scoping review. Respir Med. 2022;194:106772. 
22. Adetunji TL, Olisah C, Adegbaju OD, et al. The genus Aloe: A bibliometric analysis of global research outputs (2001–2020) and summary of recent research reports on its biological activities. South African J Bot. 2022;000:1–23. 
Biography
Ademola has completed his PhD in Biology at the age of 35 years from the University of KwaZulu-Natal, South Africa. He is a postdoctoral research fellow at the Department of Molecular and Cell biology, University of Cape Town, South Africa where he co-supervises postgraduate students (Hons, MSc, and PhD) and oversees seed and cosmentic research projects. He has published 15 papers in reputed journals and has been serving as an invited reviewer for reputable journals.
