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Abstract 

Either due to survival or well-being purposes, all living organisms are urged to detect 

fluctuations in the temperature of the environment and react accordingly. Animals are 

able to “feel” the temperature due to molecular thermal sensors, such as 

thermosensitive transient receptor potential (TRP) protein channels, which are 

expressed in neurons, keratinocytes and intestine. As cell sensors, TRP channels 

perceive a variety of stimuli, such as mechanical, thermal, photochemical and osmotic. 

However, extreme temperatures can cause damage and in some cases cause 

changes in the physiological functions of organisms. (Cohen et al., 2014). 

It is noteworthy that thermal stimuli can be categorized in higher organisms into the 

following four categories: harmless heat (30-40ºC), pleasant coolness (15-25ºC) and 

painful heat > 43ºC and cold <15ºC.). (Cohen et al., 2014). The average detection 

range for the last two is between 41.5ºC - 47ºC and 7.3ºC - 18.4ºC respectively. (Tan 

et al., 2018). 

The human body feels a wide range of temperatures which translates from cold to heat. 

Temperatures higher than 43ºC and below 15ºC can activate not only the thermal 

stimulus but additionally can cause a sense of pain. (Tominaga et al., 2004). 

Nowadays, the TRP channel superfamily is subdivided into the following 6 main 

branches based on their primary amino acid sequence: TRPC, TRPV, TRPM, TRPA, 

TRPP and TRPML. Among them TRPV, TRPA members and TRPM subfamilies have 

been suggested to play a key role in the sensation of temperature. In particular, the 

TRPV1 (> 43ºC), TRPV2 (> 52ºC), TRPV3 (30-39ºC) and TRPV4 (> 25-35ºC) are 

involved in hot and warm sensation, TRPM8 (<20-28ºC) TRPA1 (<17ºC) in detecting 

cool and cold respectively (Cohen et al., 2014). At this point it is worth noting that 

prokaryotic organisms have developed different thermal sensors depending on DNA, 

RNA, lipids and proteins. Opposite to eukaryotic organisms, the identification of 

thermal sensors has been limited primarily to transmembrane proteins, and in 

particular to thermosensitive TRPs (Laursen et al., 2015). 
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Specifically, the TRPV1 channel was the first member to be identified as a heat channel 

in the capsaicin receptor TRPs family (Kashio et al., 2017). The occurrence of the 

TRPV2 channel was first reported in white and brown adipose tissue (Cohen et al., 

2014). TRPV3 is a thermosensitive channel, primarily expressed in epithelial skin 

tissue, and in keratinocytes of the nose and tongue (Billen et al., 2015).  The TRPV4 

channel was first discovered by changes in osmolality and mechanical stimuli and was 

recognized as a heat sensor (activation at> 27ºC) (Cohen et al., 2014). Furthermore, 

the TRPM subfamily consists of eight members. Regarding TRPM2, this appears to be 

expressed in various other tissues, such as the brain, pancreas, spleen, and a wide 

range of lymphocytes, including lymphocytes, neutrophils and monocytes. (Song et al., 

2016). The TRPM8 is the only family-friendly channel that is temperature-sensitive. 

Primarily cloned from the prostate cancer cells, and later identified in the dorsal root of 

the sensory nerves and the trigeminal neurons, where it seemed to react as a cold 

sensor. In particular, it is activated in the range of the following cool temperatures: 

(<20-2 ºC). (Cohen et al., 2014). TRPA1 was primarily identified in the fibroblasts of 

the modern-day human. The global observation regarding the activation of the TRPA1 

channel in the different types of organisms demonstrates the fact that there is an 

evolutionary effect on its sensation of warmth leading to their respective multiple 

ecological adjustments. (Laursen et al., 2015). 

 

Conclusions 

It becomes evident that protein channels are triggered by a large number of stimuli. 

They are vital sensors for physiology, as they show an important role regarding the 

sensation of cold, but also in the heat and in general the regulation of body 

temperature. The above roles may well be advantageous for therapeutic purposes. In 

the future, modification of heat-sensitive protein channels can be applied in the 

treatment not only of pain, but also of itching, heart attack, asthma and metabolic 

disorders. (Vetter et al., 2015). Many research teams have made considerable efforts 

in understanding the structure of TRP channels, but also the relationship of the function 

within the structure (Moiseenkova et al., 2011). 
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