
Abstract 

The transient receptor potential channel vanilloid 1 (TRPV1), also known as the pain and 

heat receptor, is an important drug target due to its role as a sensory receptor that responds to 

different stimuli: chemical pain causing agonists, heat and acidity (protons). TRPV1 is activated 

by several natural pain-causing agonists, such as resiniferatoxin, capsaicin, and double knot 

toxin. Of these stimuli, capsaicin, a small vanilloid found in Capsicum spp.(chilis), is one of the 

most investigated agonists because of its ability to activate the receptor, but not completely 

destroy the cell post activation. Because of this, capsaicin has been utilized as an analgesic 

over-the-counter medicine.  

 

Capsaicin is not the only molecule to agonize TRPV1, but all related molecules found in 

chilis called capsaicinoids contain the required vanilloid head to agonize TRPV1. Furthermore, 

capsaicin is often found as a mixture of capsaicinoids, even when sold as a analgesic patch or 

cream. We hypothesized that capsaicinoids together add to the agonism of TRPV1 and not 

solely capsaicin. In addition, chilis have been selectively bred to become dangerously spicy, 

thus it was also hypothesized that this may have resulted in a stronger agonist than capsaicin. 

Ultimately, to answer these questions, we completed an untargeted metabolomics screening of 

40 different chili varieties to identify novel capsaicinoids and then test them on a rat (rTRPV1) 

activation assay. 

 

Our untargeted metabolomics study resulted in a directed isolation of 18 capsaicinoids, 

with five novel capsaicinoid structures, eight capsaicinoids reported for the first time from 

Capsicum spp., and five previously reported capsaicinoids. We tested those 18 compounds, 

along with five other capsaicinoids and three other related compounds on the rTRPV1 activation 

assay. It was found that even small deviations from the capsaicin structure result in decreased 

activity, exemplified by a single hydroxylation on the capsaicin tail reducing TRPV1 potency by 

100-fold. Lastly, we tested capsaicin in combination with a non-activating analog and weakly 

activating capsaicinoids and found that these compounds tend to act as positive modulators. 

While a more potent molecule than capsaicin was not found, our results from the capsaicin 

combination assay indicate that TRPV1 activation by capsaicinoids should be considered as a 

mixture and not just capsaicin. 

 


