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Chilli is eaten by a quarter of the world’s population every day, and its naturally occurring phytochemical capsaicin has attracted the interest of researchers as a potential chemo-preventive and chemo-therapeutic agent. Although widely consumed, capsaicin has a long and convoluted history and debate continues about whether its consumption is entirely safe.
In response to the controversy, earlier this year a large population-based cohort study was published assessing the association between chilli consumption and mortality involving 16,179 US adults surveyed about their chilli-eating habits between 1988 and 1994 and followed-up for a median of 18·9 years. Total mortality for those who ate chilli was 21.6% compared to 33.6% for those who did not, and when adjusted for demographic, lifestyle, and clinical factors this gave a hazard ratio, of 0.87 (p=0·01); this translates to a very small risk of dying earlier if you do not eat chilli, although we don’t know if the association is causal or just correlated.1 Although there was no significant association with cancer-related death, this result has led to much speculation over whether chilli consumption should be advised for the general population, or whether there is an alternative explanation for this correlation. 

Chillies, also known as chili peppers, are the fruit of plants comprising the genus Capsicum. Although chilli has been a core culinary ingredient around the world for centuries, particularly in places such as the Indian subcontinent and Korean peninsula, its origin lies in South America, where it has been part of the human diet for 6,000 years at least. Diego Álvarez Chanca, a physician and companion of Columbus, wrote about the medicinal effects of chilli as long ago as 1494, after bringing chillies to Spain from the West Indies.

Capsaicin (8-methyl-N-vanillyl-6-nonenamide) is often cited as the active ingredient in chillies responsible for the burning sensation that occurs in any tissue with which it comes into contact; however, it might be more accurate to say that the heat in chillies comes from several related compounds known as capsaicinoids, and that far more potent analogues of capsaicin, such as resiniferatoxin, are found in the natural world.

The mechanism of capsaicin’s ability to activate sensory neurons as part of nociception was illuminated in 1997 when the capsaicin receptor, TRP-V1, was first discovered.2 Capsaicin was found to activate peripheral nociceptors causing depolaristion. However, with continued stimulation, the nerves become defunctionalised and nerve fibre degeneration becomes evident on biopsy. This activity is responsible for the widely adopted use of capsaicin as a topical treatment for various chronic pain syndromes. As pain remains frequently undertreated in cancer patients, the early topical use of capsaicin has been advocated, particularly in cases of localised neuropathic pain.3

Despite the increasing interest in chilli as an ingredient in authentic local cuisine, as well as its medicinal uses, there has been some concern in the published literature that chilli consumption may be a risk factor for cancer. In particular, epidemiologic studies have found an association between chilli consumption and an increased risk of cancer of the gallbladder or stomach.4,5 However, the limited nature of these studies has not led to a consensus that capsaicin has a role in cancer promotion and the findings have not been replicated in subsequent meta-analyses. 

By contrast, capsaicin’s anti-cancer effects have been known for some time, particularly in terms of inducing apoptosis in many types of cancer cell lines, including colon adenocarcinoma, pancreatic cancer, hepatocellular carcinoma, prostate cancer and breast cancer.6

A 2007 study using a human non-small-cell lung cancer line found that capsaicinoids function as mitochondrial inhibitors, able to activate apoptosis and necrosis via non-receptor mediated mechanisms, and also support the use of TRPV1 ligands as anti-cancer agents.7

Pre-clinical studies have also shown that the combination of capsaicin with other anti-cancer treatments can be effective. In prostate cancer, capsaicin has been used as a radio-sensitising agent, where oral administration of capsaicin significantly reduced tumour growth rate in a mouse xenograft model.8

In addition to radiotherapy, capsaicin might also improve the anti-cancer activity of chemotherapeutic drugs. A recently published study found that capsaicin has synergistic activity with camptothecin to induce high levels of cellular apoptosis in human small-cell lung cancer (SCLC) cell lines.9 The same study confirmed the findings in human SCLC tumours xenotransplanted onto chicken chorioallantoic membranes.

The effect of capsaicin is particularly well studied in prostate cancer, where it has a profound inhibitory effect on prostate cancer cell lines in a test tube as well as following implantation into mice, inducing the apoptosis of both androgen receptor-positive and androgen receptor-negative prostate cancer cell lines, along with significantly decreasing the transcription of androgen receptor target genes10.

Despite evidence suggesting pharmacological benefit of capsaicin in cancer management, further studies are required to determine not only the safety and efficacy of capsaicin, but also the dose and route of administration. Ultimately, chillis  might be just too hot for cancer to handle.  
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