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❙ABSTRACT❙
Transient receptor potential vanilloid type-1 channel (TRPV1) is a non-selective cation channel with a preference for 

calcium ions that is able to sense a vast range of  endogenous physical and chemical stimuli and plays an important role in 

transducing the sensations of noxious heat and pain signaling. Recent studies showed that TRPV1 is widely expressed in 

different tissues and organs beyond the sensory nerves and has multiple biological effects that are involved in functional 

regulation in the pancreas, blood vessel, adipose tissue and liver. To further understand the link between TRPV1 and 

cardiometabolic diseases, we reviewed the role of TRPV1 in hypertension, diabetes, obesity, and dyslipidemia. This review 

provides new insights into the involvement of TRPV1 channels in the pathogenesis of cardiometabolic disorders and 

implicates this channel as a potential therapeutic target for the management of cardiometabolic diseases.

(J Korean Soc Hypertens 2011;17(2):37-47)
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Introduction

Cardiovascular disease (CVD) remains by far the leading 

cause of morbidity and mortality in the world.1,2) Risk fac-

tors for CVD and type 2 diabetes often cluster, including 

abdominal obesity, hypertension, insulin resistance, hyper-

glycemia, and dyslipidemia, and are called cardiometabolic 

risk factors (CMRFs).3,4) When occurring together, CMRFs 

increase a patient's chance for developing diabetes, heart 

disease, or stroke. Modifications of CMRFs seem to have 
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a beneficial effect on clinical outcomes, but management 

guidelines for CMRFs are still not available at the present 

time.

For managing both long- and short-term risk, lifestyle 

therapies are the first-line interventions to reduce the car-

diometabolic risk factors. In the American Heart Associa- 

tion 2006 Diet and Lifestyle Recommendations for Cardi- 

ovascular Diseases Risk Reduction, it was recommended 

to balance caloric intake; consume a diet rich in vegetables 

and fruits; choose whole-grain, high-fiber foods; consume 

oily fish, low salt and high potassium; and limit intake 

of saturated fat and beverages and foods with added 

sugars.5) A recent report showed that a reduction of salt 

(3 g per day) lowered blood pressure 4–6 mm Hg in the 

entire study population and 6–9 mm Hg in African Ameri- 
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Fig. 1. Transient receptor potential vanilloid type-1 channel 

(TRPV1) has six transmembrane domains and a short, pore-

forming hydrophobic stretch between the fifth and sixth trans-

membrane domains. Capsaicin binding to TRPV1 triggers an 

increase in intracellular calcium. When this occurs in sensory

nerves, it promotes the sensation of pain, inflammation, and 

local heat. TRPV1 is also activated by noxious heat ( > 43°C) 

and acid (pH< 5.9), voltage, and various lipids.

cans. Reducing dietary salt by 3 g per day is projected 

to reduce the annual number of new cases of coronary heart 

disease (CHD), stroke, and myocardial infarction. This be- 

nefit is similar to the administration of anti-hypertensive 

drugs or statins.6)

Capsaicin is the pungent ingredient in hot chili peppers. 

Recently, some evidence showed that chronic treatment of 

red peppers can decrease abdominal fat and increase fat 

oxidation, and long-term consumption of spicy foods de-

creased the incidence of cardiovascular events.7-9) In re-

cent years, our studies showed that dietary capsaicin, act-

ing as a transient receptor potential vanilloid type-1 chan-

nel (TRPV1) agonist, can prevent obesity and lower blood 

pressure in spontaneous hypertensive rats (SHR).10,11) This 

evidence implicates capsaicin as a potential therapeutic 

agent for the management of cardiometabolic diseases.

The target for capsaicin is the capsaicin receptor, also 

called TRPV1. TRPV1 was first cloned by David Julius 

in 1997.12) This channel is a member of the TRP super-

family and a nonselective cation channel with high cal-

cium permeability; it has six transmembrane domains and 

a short, pore-forming hydrophobic stretch between the 

fifth and sixth transmembrane domains.13) Capsaicin bind-

ing to TRPV1 triggers an increase in intracellular calcium, 

which causes the release of several neuropeptides, such as 

substance P and calcitonin gene-related peptide (CGRP).14) 

When this occurs in sensory nerves, it promotes the sensa-

tion of pain, inflammation, and of the local heat. TRPV1 

is also activated by noxious heat (> 43°C) and acid (pH

< 5.9), voltage, and various lipids (Fig. 1). Experiments 

have demonstrated that TRPV1 is widely expressed in dif-

ferent tissues and organs beyond sensory nerves, such as 

pancreas, blood vessels, adipose tissue and liver, and is 

well recognized to play roles in pain sensation and ther-

mosensation, apoptosis, regulation of bladder function, 

taste, and neurogenic inflammation.13,15) Recent emerging 

evidence shows that TRPV1 plays an important role in 

metabolic regulation and vascular function and exerts ben-

eficial effects on cardiometabolic diseases. In this review, 

we will focus on its role in cardiometabolic diseases.

TRPV1 and vascular tone

TRPV1 channels are densely distributed in the myocar-

dium and the circulatory system, not only in sensory 

nerves but also in other cell types, such as the vascular 

smooth muscle cells and endothelial cells.10,16,17) Data from 

both animal models and patients indicate that TRPV1 

channels play an important role in regulating vascular tone.

It is well known that capsaicin-sensitive sensory nerves 
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play a significant role in controlling the vascular tone 

through the release of CGRP, substance P (SP), and neu-

rokinin A.18) Among the vasodilators, CGRP is believed 

to play an important role.19,20)

White et al.21) found capsaicin dilated arterioles, and 

CGRP caused dilation similar to capsaicin. Pretreatment 

with a CGRP inhibitor prevented resiniferatoxin- and cap-

saicin-induced dilation. These results suggest that cap-

saicin can dilate microvessels by releasing CGRP, which 

can modulate tone. SP also caused vasodilatation of the 

pre-contracted arteries, but this effect was transient, and 

tachyphylaxis developed rapidly upon repeated admini- 

stration. Incubation with the CGRP fragment (8-37) abol-

ished the vasodilatation induced by resiniferatoxin and 

capsaicin, while leaving the effect of neurokinin A and SP 

unaltered.18) Li and Wang22) demonstrated that capsaicin 

can affect cardiovascular function by stimulating the re-

lease of CGRP and SP from perivascular sensory nerve 

endings, and the CGRP-independent mechanism also par-

tially accounts for the vasodilatation effect.22) These results 

implicated that capsaicin, as an agonist of TRPV1 chan-

nels, causes the release of CGRP, whereas SP plays a neu-

rotransmitter role in capsaicin-sensitive vasodilator nerves.

Activation of TRPV1 channels causes the production of 

NO in endothelial cells, leading to vasorelaxation. Poblete 

et al. found the NO release elicited by capsaicin was re-

duced by the TRPV1 receptor antagonists, as well as by 

the cannabinoid CB1 receptor antagonists.23) The outflow 

of NO elicited by capsaicin was also reduced by endothe-

lium removal or NOS inhibition, suggesting the specific 

participation of endothelial TRPV1 receptors.23) In lean 

pigs, capsaicin relaxed coronary arteries in a dose-depend-

ent manner. This relaxation was blocked by the TRPV1 

antagonist capsazepine, endothelial denudation, or in-

hibition of NOS.24) Capsaicin elicited a divalent cation in-

flux that was abolished in endothelial cells from obese 

pigs, indicating that TRPV1 mediates endothelium-de-

pendent vasodilatation through a mechanism involving 

NO, and impaired capsaicin-induced vasodilatation in the 

metabolic syndrome is associated with decreased ex-

pression of TRPV1 and cation influx.24) We recently re-

vealed a link between the TRPV1 and blood vessel func-

tion, as TRPV1 activation by capsaicin enhances endothe-

lium-dependent relaxation in wild-type mice, an effect ab-

sent in TRPV1-deficient mice. Chronic TRPV1 activation 

by dietary capsaicin increases the phosphorylation of pro-

tein kinase A (PKA) and eNOS and thus production of 

NO in endothelial cells, which is calcium dependent. 

Long-term stimulation of TRPV1 can activate PKA, which 

contributes to increased eNOS phosphorylation and im-

proves vasorelaxation.10) We also demonstrated that chron-

ic dietary capsaicin reduced high-salt diet-induced endo-

thelial dysfunction in part by preventing the generation of 

superoxide anions and NO reduction of mesenteric arteries 

through vascular TRPV1 activation.25) This evidence in-

dicates that activation of TRPV1 may stimulate the release 

of CGRP from capsaicin-sensitive sensory nerves, increase 

the phosphorylation of PKA and eNOS and thus the pro-

duction of NO from endothelial cells, and play a critical 

role in vascular tone regulation.

TRPV1 and hypertension

A change of peripheral vascular resistance is a key fac-

tor regulating blood pressure. As described before, vaso-

constrictors and vasodilators from sympathetic and cap-

saicin-sensitive sensory nerves play important roles in reg-

ulating blood pressure.19) Recent studies have shown that 

the TRPV1 channel is associated with the pathogenesis of 

hypertension.26) Activation of TRPV1 has been shown to 

exert antihypertensive effects through stimulating the re-

lease of CGRP from capsaicin-sensitive sensory nerves or 

NO from endothelial cells.

It has been shown that plasma concentrations of CGRP 
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rise transiently after acute administration of capsaicin in 

adult rats accompanied by a decrease in blood pressure.19)  

Hypotensive effects were also obtained with the admin-

istration of TRPV1 endogenous ligand anandamide, which 

were almost completely prevented in the presence of cap-

sazepine, the antagonist of TRPV1.27) Rutaecarpine, a ma-

jor active component of the Chinese herbal drug Tetradium 

ruticarpum, was able to stimulate the release of CGRP by 

activation of TRPV1. Drugs based on Tetradium ruti-

carpum have been widely used in China for hundreds of 

years to treat hypertension.28) As mentioned before, we re-

vealed another way activation of TRPV1 lowers blood 

pressure. TRPV1 activation increases the phosphorylation 

of PKA and eNOS and thus production of NO in endothe-

lial cells, a process that is calcium-dependent. Long-term 

stimulation of TRPV1 by dietary capsaicin lowers blood 

pressure in SHR.10)

TRPV1 channels are also involved in the regulation of 

sodium excretion, which is critical for the control of blood 

pressure, especially in cases of salt-sensitive hypertension. 

Wang et al.29) found that high salt (HS) intake increased 

baseline mean arterial pressure. Capsazepine, a selective 

TRPV1 antagonist, caused a greater increase in blood pres-

sure in HS-treated compared to normal salt (NS)-treated 

rats. HS intake increases production of anandamide, which 

may serve as an endovanilloid to activate TRPV1, leading 

to the release of CGRP to blunt salt-induced increases in 

blood pressure. These data support the notion that TRPV1 

may act as a molecular target for salt-induced elevation 

of endovanilloid compounds to regulate blood pressure. 

TRPV1 receptor is activated and its expression upregulated 

during HS intake in Dahl salt-resistant (DR) rats, which 

acts to prevent salt-induced increases in blood pressure. 

In contrast, TRPV1 expression and function are impaired 

in Dahl salt-sensitive (DS) rats, which renders DS rats sen-

sitive to salt load in terms of blood pressure regulation. 

Our data revealed consumption of a HS diet elevated noc-

turnal blood pressure in mice. These effects were asso-

ciated with increased superoxide anion generation and re-

duced NO levels in mesenteric vessels in mice on a HS 

diet. Chronic dietary capsaicin reduced nocturnal hyper-

tension, in part, by preventing the generation of superoxide 

anions and NO reduction of mesenteric arteries through 

vascular TRPV1 activation.25)

TRPV1 and cardiac protection

Activation of TRPV1 exerts beneficial effects on an is-

chemic myocardium. Alison et al. used male Wistar rat 

hearts perfused in the Langendorff mode and found that 

infusion of 12-lipoxygenase (12-LOX) and arachidonic 

acid (AA) reduced infarct size and improved left ven-

tricular-developed pressure after ischemia/reperfusion (I/R) 

insult. The protection was abolished by the 12-LOX in-

hibitor baicalein or by treatment of animals with a high 

dose of capsaicin, supporting a role for sensory C-fibers 

in 12-LOX-mediated cardioprotection.30) Cardiac TRPV1 

mRNA levels were significantly reduced and protein ex-

pression elevated in a similar in vivo model. Additionally, 

in dorsal root ganglia (DRG), TRPV1 mRNA was un-

changed, whereas protein levels were elevated. Together, 

these data suggest that I/R injury results in a decrease in 

TRPV1 expression locally within the heart, but an in-

crease of TRPV1 synthesis in DRG and transport to car-

diac nerve terminals occur in vivo to maintain expression 

levels. Moreover, during I/R injury upregulation/activation 

of the 12-LOX/AA/TRPV1 pathway represents an endoge-

nous damage-limiting mechanism.30)

Some experiments implicated a cardiac protection effect 

of TRPV1 due to the release of neurotransmitters, such 

as CGRP and SP, from TRPV1-positive (TRPV1+) sen-

sory nerves.31,32) This cardioprotective effect provided by 

CGRP- or capsaicin-induced preconditioning was abolished 

by CGRP-(8-37), a selective CGRP receptor antagonist. It 
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has been shown that the protective effects of endogenous 

CGRP rely on the intact function of capsaicin-sensitive 

sensory nerves because a high dose of capsaicin pretreat-

ment, which selectively depletes transmitters in cap-

saicin-sensitive sensory nerves, could abolish the pro-

tective effects of CGRP.31) Huang et al.33) demonstrated that 

TRPV1 gene deletion results in excessive inflammation, 

disproportional left ventricular remodeling, and deterio-

rated cardiac function after myocardial infarction, indicat-

ing that TRPV1 may prevent infarct expansion and cardiac 

injury by inhibiting inflammation and abnormal tissue 

remodeling. TRPV1 contributes to the cardioprotective ef-

fect of ischemic preconditioning (IPC) against I/R injury 

also associated with the release of CGRP and SP.34) 

Cardioprotection by IPC against I/R injury is lost in 

TRPV1–/– hearts, and the underlying mechanism is partly 

associated with the decreased CGRP and SP release due 

to the impairment of TRPV1 receptor.34)

TRPV1 and diabetes

Much evidence shows that TRPV1 associated with the 

diabetic process plays an important role in the regulation 

of plasma glucose levels. Akiba et al.35) demonstrated for 

the first time that TRPV1 is functionally expressed in rat 

islet β cells and plays a role in insulin secretion as a cal-

cium channel. Capsaicin dose-dependently increased in-

sulin secretion from RIN cells, and this effect was in-

hibited by either a TRPV1 inhibitor capsazepine or 

EDTA. Systemic capsaicin increased plasma insulin levels 

after treatment,35) which may account for the influences 

of capsaicin on the food intake and energy consumption 

and on the pathophysiological regulation of pancreatic en-

docrine function. Capsaicin caused a decrease in blood 

glucose levels when oral glucose tolerance tests (OGTT) 

were performed on dogs; this effect was ascribed to the 

insulin release mediated by capsaicin.36) Kang et al.37) re-

vealed that dietary capsaicin lowered fasting glucose, in-

sulin, and leptin levels and markedly reduced the impair-

ment of glucose tolerance in obese mice. The effects of 

capsaicin in adipose tissue and liver are related to its dual 

action on PPARα and TRPV1 expression/activation.37)

A glucose loading test was evaluated in healthy human 

subjects by the simultaneous measurement of plasma level 

of glucose, C-peptide and glucagon without and with an 

oral application of capsaicin.38) The plasma glucagon level 

increased after the glucose loading when capsaicin was 

administered. The plasma levels of insulin and C-peptide 

also increased after glucose loading but there were no sig-

nificant differences between the results obtained without 

and with capsaicin administration. These results indicated 

that capsaicin increases the glucose absorption from the 

gastrointestinal tract and increases glucagon release 

(independently of the hormonal antagonist regulation by 

insulin released after glucose loading) during glucose 

loading tests carried out in human healthy subjects.38)

These data establish the beneficial effects of capsaicin 

in diabetes mellitus (DM), as an agonist of TRPV1, how-

ever, some controversial data exist regarding TRPV1 from 

in vivo experiments. van de Wall et al.39) reported that glu-

cose-stimulated insulin secretion is attenuated in Wistar 

rats that were treated with capsaicin, even though their 

glucose levels did not differ. Karlsson and Ahren40) dis-

covered that sensory denervation results in increased glu-

cose tolerance in mice, due in part to a potentiated insulin 

response to glucose. Razavi et al.41) discovered that C57BL/ 

6J mice with a TRPV1-null genotype have normal glucose 

regulation and are protected from insulin resistance. 

However, C57BL/6J mice are susceptible to diet-induced 

obesity and diabetes. Therefore, the results above in-

dicated that studies using mice in a genetic background 

with normal glucose regulation should also be conducted 

to further study the physiological effects of TRPV1 

deficiency. In addition, the role of TRPV1 in physiological 
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states is not fully understood.

Additionally, TRPV1+ fibers carrying a hypofunctional 

TRPV1 mutant play a specific role in the DM. The results 

from several experiments have indicated that the elimi-

nation of TRPV1+ fibers in Zucker diabetic fatty (ZDF) 

rats by capsaicin prevents the deterioration of glucose ho-

meostasis by increasing insulin secretion and insulin 

responses.42,43) Razavi et al.41) discovered TRPV1+ fibers 

play a key role in type 1 diabetes. Ablation of nerves car-

rying this mutant TRPV1 by capsaicin prevents the im-

mune-mediated destruction of islet beta cells. However, a 

congenic NOD strain with wild-type TRPV1 is also pro-

tected from diabetes, and the direct administration of SP 

into the pancreas transiently reverses hyperglycemia in di-

abetic NOD mice.41) It is possible that the existence of a 

‘faulty neuronal circuit’ caused by a mutant TRPV1 is re-

sponsible for the development of diabetes in genetically 

prone animals, regardless of the presence or absence of 

TRPV1. Thus, it may be worthwhile to explore the exact 

nature of the ‘faulty neuronal circuit’ mediated by TRPV1 

channels in genetic and non-genetic diabetic models.44)

Several findings suggest that capsaicin-sensitive nerves 

regulate glucose tolerance by improving insulin resistance 

through a mechanism that is independent of insulin 

release.41,45) Because TRPV1+ fibers also innervate insulin 

target organs, such as skeletal muscle and liver, TRPV1 

in these organs might also be involved in glucose 

tolerance. In addition, TRPV1 has recently been dis-

covered in non-neuronal cells, including myocytes and 

hepatocytes.46,47) However, its functional role has not yet 

been determined. Tissue-specific TRPV1-null mice may be 

useful for clarifying the in vivo effects of TRPV1 in vari-

ous target tissues.

TRPV1 and lipid metabolism

Several studies have shown that TRPV1 affects lipid 

metabolism.48,49) Our study demonstrated that TRPV1 cha- 

nnels were expressed in 3T3-L1-preadipocytes.11) Activa- 

tion of TRPV1 channels by capsaicin resulted in reduced 

cellular triglyceride levels in 3T3-L1 preadipocytes during 

adipogenesis in vitro.11) Manjunatha and Srinivasan48) dis-

covered dietary spice compound capsaicin reduced dietary 

high-fat-induced hypertriglyceridemia in rats on a high fat 

diet for 8 weeks. Tani et al.49) revealed that after capsaicin 

administration, fatty acid synthase (FAS) activities were 

lower and hepatic triacylglycerol lipase (HTGL) activities 

tended to be higher than those fed a high-fat diet only. 

Lipoprotein lipase (LPL) activity in adipose tissue was 

higher in the capsaicin than the high-fat diet group. Even 

though consumed for a short period, capsaicin can be a 

potent antioxidant and aid in lowering low-density lip-

oprotein (LDL) in rats.50) The level of serum triglyceride 

in rats was lower when capsaicin was present in the 

high-fat diet than when it was not. However, levels of se-

rum cholesterol and pre-beta-lipoprotein were not affected 

by the supplementation of capsaicin. These results suggest 

that capsaicin lowers serum triglyceride concentrations in 

lard-fed rats.51) These effects may be due to its lipophilic 

characteristics, as capsaicin seems to have an important 

role in lipid metabolism.50)

Membrane lipid content can influence cellular TRPV1 

channel distribution, localization, and function. Dietary in-

take of omega-3 fatty acids in humans is associated with 

a protective effect on cardiovascular health.52) TRPV 

channels are an important class of omega-3 fatty acids 

targets.53) It has been reported that omega-3 fatty acids dif-

ferentially regulate TRPV1 in a phosphorylation-depend-

ent manner.53) Cholesterol depletion using methyl-β

-cyclodextrin reduced TRPV1 protein levels in membrane 

fractions and TRPV1 mediated capsaicin and proton acti-

vated currents in adult rat dorsal root ganglion neurons.54) 

These findings suggest that the dietary intake of lipids af-

fects TRPV1 channels that are not directly involved in the 

regulation of circulating lipid levels.
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TRPV1 and obesity

Obesity is a well-known risk factor for T2DM and 

CVD. Recently, increasing attention has been paid to the 

important roles of TRPV1 in obesity.

Studies show that CGRP from capsaicin-sensitive nerves 

plays a role in obesity. As discussed above, CGRP antago-

nizes insulin release and, in the long term, persistently high 

circulating CGRP levels cause insulin resistance and re-

sultant obesity.55) It is well documented that ablation of 

TRPV1-positive neurons by administration of a systemic 

agonist (capsaicin or resiniferatoxin, RTX) prevents the 

development of aging-associated insulin resistance.56) 

Motter et al.57) found that disruption of the TRPV1 gene 

protects against diet-induced obesity. Furthermore, they al-

so demonstrated that preadipocytes are sensitive to CGRP, 

thus revealing a potential neurogenic mechanism through 

which TRPV1-expressing neurons may regulate adipocyte 

function. Circulating CGRP levels increase during aging, 

and it was speculated that this phenomenon might play a 

crucial role in the development of insulin resistance and 

resulting obesity. Because TRPV1-expressing nerves are 

a major source of CGRP, TRPV1 antagonists might help 

prevent aging-associated insulin resistance and obesity. 

However, once somatic small fiber neuropathy has devel-

oped in obese patients, it could be too late for TRPV1 

antagonist therapy.56) Obese patients show markedly re-

duced capsaicin-evoked flare responses in their skin that 

could be interpreted to imply downregulated TRPV1 ex-

pression and/or loss of TRPV1-positive nerve fibers. It is 

unclear whether or not the reduction of TRPV1 in obese 

subjects is due to down-regulation in response to high lev-

els of CGRP.58)

Studies of both animals and humans implicated cap-

saicin is associated with energy expenditure and obesity 

prevention as a TRPV1 agonist. Several studies have 

shown that acute oral capsaicin administration promotes 

oxygen consumption and fat utilization in rodents.59,60) 

Rodents fed a diet containing capsaicin, a dose equivalent 

to that ingested by rural Thai people, showed no change 

in caloric intake but a significant reduction in the visceral 

fat weight.59,61) Leung62) discovered that the stimulation of 

intestinal mucosal afferent nerves with capsaicin produces 

an increase in gut blood flow, which is attenuated by a 

TRPV1 antagonist. This finding may partially explain why 

capsaicin intake reduces visceral fat accumulation but has 

little effect on body weight. However, the effects of oral 

capsaicin on blood distribution require confirmation in 

vivo. Epidemiological data have revealed that the con-

sumption of foods containing capsaicin is associated with 

a lower prevalence of obesity.9) Chili pepper consumption 

for 4 weeks attenuated postprandial glucose levels and in-

creased energy expenditure in middle-aged subjects.8) A 

single dose of capsaicin enhances fat oxidation during 

aerobic exercise in healthy humans.7) Two studies involv-

ing subjects with high body mass indexes showed that in-

take of capsinoids both enhanced fat oxidation and sig-

nificantly reduced abdominal adiposity.63) Although cap-

saicin has been shown to promote fat oxidation, its effects 

on the reduction of body weight are complex.

The underlying mechanisms and roles of the capsaicin 

receptor TRPV1 have been investigated. Experiments have 

shown that activation of TRPV1 can affect preadipocyte 

differentiation, obesity-induced chronic inflammatory re-

sponses, fat distribution via afferent autonomic nerves and 

appetite regulation.44,64)

We demonstrated TRPV1 channels are present in 

3T3-L1-preadipocytes and visceral adipose tissue from 

mice and humans.11) Capsaicin dose-dependently induced 

calcium influx and prevented adipogenesis in 3T3-L1- 

preadipocytes, through the inhibition of peroxisome pro-

liferator-activated receptor-γ (PPAR-γ) expression in pre- 

adipocytes. TRPV1 expression decreased in visceral adi-

pose tissue from obese humans and db/db mice. Chronic 
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Fig. 2. Transient receptor potential vanilloid type-1 channel (TRPV1) is widely expressed in the car-

diometabolic system such as in pancreas, blood vessels, adipose tissue and liver. Activation of TRPV1

causes the relaxation of arteries leading to a decrease in blood pressure; increases the secretion of

insulin from islet β cells and lowers blood glucose; improves insulin resistance; reduces inflammation,

triglycerides, cholesterol, and adipogenesis; increases thermogenesis; and prevents obesity, implying

that activation of TRPV1 will decrease cardiometabolic risk.

dietary capsaicin consumption prevented high-fat diet-in-

duced obesity in WT mice, but not in TRPV1-null mice. 

This study indicates that capsaicin may prevent adipo-

genesis and obesity through a direct action on TRPV1 

channels in adipocytes.11) Kanga et al.37) showed that cap-

saicin could suppress obesity-induced inflammation through 

nuclear factor (NF)-κB inactivation and/or PPAR-γ activa-

tion in the adipose tissues of obese mice. Hypothalamic 

AMP-activated protein kinase (AMPK) has been shown to 

integrate the nutritional and hormonal signals that modu-

late feeding behavior and energy expenditure. Hwang et 

al.65) reported that capsaicin could inhibit adipogenesis and 

stimulate reactive oxidative species (ROS) release, which 

rapidly activates AMPK in 3T3-L1 cells. Two weeks of 

treatment with capsiate, a non-pungent capsaicin analogue, 

have been shown to increase metabolic rate and fat oxida-

tion, as well as increase uncoupling protein (UCP) levels 

in adipose tissue.66) In summary, these results suggest that 

capsaicin and its analogue have complex effects on the 

cellular processes related to obesity. The role of TRPV1 

in these processes deserves further evaluation.

Summary

Emerging data indicate that TRPV1 plays an important 

role in cardiovascular and metabolic disease. As we re-

viewed before, the consumption of a capsaicin-rich diet 

may decrease cardiometabolic risk (Fig. 2). Therefore, 

TRPV1 could be considered as a new therapeutic target 

for the management of cardiometabolic diseases. However, 

some questions remain to be elucidated in the future. First, 

the design and development of more specific agonists and 

antagonists for TRPV1 channels will promote research in 

this field. Next, interactions between TRPV1 and other 

TRP channels need to be studied in-depth.
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