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Abstract: Transient receptor potential vanilloid 1 (TRPV1), the receptor of capsaicin, is a nonselective cation channel 
that is highly permeable to Ca2+. TRPV1 is involved in the activation of immune cells and plays a role in the patho-
genesis of experimental colitis. The expression of TRPV1 in colonic epithelium and its correlation with inflammatory 
bowel disease (IBD) are poorly understood. In this study, colonic biopsies were taken from 60 patients with active 
inflammatory bowel disease, including 30 patients with ulcerative colitis (UC) and 30 patients with Crohn’s disease 
(CD), and 30 healthy controls. Disease activity was assessed according to the Mayo score, Crohn’s disease activity 
index (CDAI) score, and the level of C-reactive protein (CRP). The severity of histological inflammation was graded 
using a scoring system that was previously described. For immunohistochemical staining, sections were incubated 
with a polyclonal anti-TRPV1 antibody. Next, image analysis was performed to obtain an integrated option density 
(IOD) value to evaluate TRPV1 immunoreactivity of five random fields per section, which was 60973±29112 for the 
UC group, 61942±32083 for the CD group, and 35154±21293 for the control group. Our data showed that TRPV1 
expression was significantly upregulated in colonic epithelium of IBD patients compared with controls (P<0.001). 
In addition, no significant differences were observed in TRPV1 expression between UC and CD groups (P>0.05). 
Although TRPV1 immunoreactivity was highly expressed on epithelial cells and infiltrating inflammatory cells in co-
lonic biopsies of active IBD patients, TRPV1 expression did not significantly correlate with disease severity (P>0.05). 
Therefore, our findings suggested a crucial role of TRPV1 in inflammatory bowel disease, and indicated that further 
studies are clearly warranted to determine whether TRPV1 is a potential target for therapy.
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Introduction

Inflammatory bowel disease (IBD), comprised 
of ulcerative colitis (UC) and Crohn’s disease 
(CD), is a group of chronic idiopathic disorders 
that is characterized by recurrent and remitting 
inflammation in gastrointestinal tract. The etiol-
ogy and pathogenesis of IBD are poorly under-
stood. Previous studies have demonstrated 
that environmental factors, especially diets, 
play an important role in the pathogenesis and 
disease flares [1, 2]. For example, epidemio-
logic studies have reported that spicy food with 
chili peppers as additives, which is widely con-
sumed around the world, turned out to be a risk 
factor of IBD, and may induce or even worsen 
bowel symptoms [3-5]. Capsaicin, the principal 
pungent component in chili peppers, produces 

a variety of biological effects via activating its 
receptor transient receptor potential vanilloid 1 
(TRPV1), which is also known as the vanilloid 
receptor 1 (VR1) [6].

TRPV1, member of transient receptor potential 
(TRP) family of channels, is a nonselective cat-
ion channel that can be activated by capsaicin, 
noxious temperature (>43°C), low pH (pH<6.0), 
or endocannabinoids such as anandamide [7]. 
TRPV1 was first cloned in 1997, and was found 
to be mainly expressed by primary sensory  
neurons originating from dorsal root ganglia 
and trigeminal ganglia. However, recent studies 
demonstrated its expression in non-neuronal 
cells such as keratinocytes, endothelial cells, 
and urothelial cells [7]. The expression of 
TRPV1 on immune cells such as lymphocytes, 
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dendritic cells, and neutrophils has also been 
confirmed [8-10]. The activation of TRPV1 in 
sensory neurons elicits neurogenic inflamma-
tion, which is characterized by vasodilatation, 
edema formation, recruitment of inflammatory 
cells, and the release of neuropeptides [7, 11]. 
Moreover, increasing evidence suggests that 
TRPV1 is involved in the activation and proin-
flammatory effects of T cells, and the matura-
tion and migration of dendritic cells, and plays 
a role in regulating the production of inflamma-
tory cytokines [8, 10].

The distribution of TRPV1 in the gastrointesti-
nal tract has been described by Ward et al., 
includes nerves within myenteric ganglia, inter-
ganglionic fiber tracts and muscle layers [12]. 
Previous studies have shown that TRPV1 plays 
a crucial role in the pathogenesis of colitis [8, 
13, 14]. Intraluminal administration of the 
TRPV1 agonist capsaicin caused intestinal in- 
flammation that was inhibited by treatment 
with its antagonist capsazepine [13]. Admini- 
stration of capsazepine or genetic deletion of 
TRPV1 attenuates experimental colitis [8, 14]. 
It has been reported that the immunoreactivity 
of TRPV1 was increased in colonic nerves 
fibers, and was associated with abdominal pain 
in patients with IBD [15, 16]. Moreover, active 
IBD involves inflamed mucosa, which is mainly 
comprised of epithelium and infiltrated inflam-
matory cells. However, the expression of TRPV1 
in colonic epithelium of these patients still 
needs to be elucidated. In this study, we aimed 
to explore the expression of TRPV1 in colonic 
biopsies of patients with active IBD, and inves-
tigate its correlation with disease severity. 

Materials and methods

Patients and control subjects

Sixty hospitalized patients with active IBD, 
including 30 patients with UC and 30 patients 
with CD, were randomly selected from the gas-
troenterology department of the West China 
Hospital of Sichuan University (Sichuan, China) 
from 2014 to 2016. The diagnosis of IBD was 
based on clinical, radiological, endoscopic, and 
histological criteria. Prior to endoscopic exami-
nation, information was collected, such as dis-
ease duration, symptoms, extra-intestinal man-
ifestations, and current medication. The 
disease extent was determined by radiology 
and colonoscopy examinations, and assessed 

according to the Montreal classification [17]. 
For UC, clinical activity was determined by a 
modified Mayo score, which is a sum of the fol-
lowing variables: frequency of bowel move-
ments, blood in stool, quality of life, and endo-
scopic evaluation. Mayo scores of 0-2, 3-5, 
6-10, and 11-12 were considered as remission, 
mild, moderate, and severe, respectively [18]. 
For CD, a CDAI score was calculated as per the 
method developed by Best et al. CDAI scores of 
0-150, 151-220, 221-450, and >450 indicated 
quiescent, mild, moderate, and severe disease, 
respectively [19]. Laboratory data was collect-
ed, including the level of CRP, to evaluate the 
inflammatory activity.

In this study, a total of 30 healthy controls were 
included who underwent colonoscopy for rou-
tine health examination. In brief, a colonoscopy 
with standard bowel preparation was per-
formed, and the endoscopy revealed no lesions 
in the gastrointestinal tract. This study was 
approved by the ethics committee of West 
China Hospital, with the principles of the 
Declaration of Helsinki. Informed consent was 
obtained from every patient.

Immunohistochemistry 

From all IBD patients, endoscopic biopsies 
were taken from both affected and non-affect-
ed colonic mucosa using standard biopsy for-
ceps. For histological analyses, at least three 
biopsies were collected, fixed in 10% formalin, 
and submitted to the Department of Pathology 
for hematoxylin-eosin staining and histological 
evaluation. The severity of histological inflam-
mation was graded using a scoring system that 
was previously described by Virk et al. [20]. 
Accordingly, histological inflammation was 
recorded as 1 (mild: cryptitis), 2 (moderate: 
crypt abscesses), or 3 (severe: erosions or 
ulcerations). From healthy controls, a single 
biopsy was taken per subject for immunohisto-
chemical study.

Tissue samples collected for immunohisto-
chemical analysis were fixed in 4% (m/v) para-
formaldehyde in phosphate-buffered saline 
(PBS, pH 7.4), embedded in paraffin, and cut at 
4-μm thick sections. After deparaffinization 
and rehydration, antigen retrieval was per-
formed by incubating the sections in citrate 
buffer (0.01 mmol/L, pH 6.0) and heating with 
a microwave oven (720 W) for 15 min. 
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Endogenous peroxidase was blocked with 0.3% 
(m/v) hydrogen peroxide for 30 min at room 
temperature. Next, sections were incubated 
overnight at 4°C with rabbit polyclonal anti-
TRPV1 antibody (Bioss, Beijing, China), followed 
by incubation with horseradish peroxidase 
(HRP)-conjugated goat anti-rabbit secondary 
antibodies for 30 min. Staining was completed 
by transferring the sections to 3,3-diaminoben-
zidine (DAB) solution. Sections were counter-
stained with haematoxylin for nuclei labeling. 

or Spearman’s correlation coefficient was cal-
culated to analyze the correlations between 
two variables. A P Value <0.05 was considered 
as statistically significant.

Results

Clinical characteristics of patients and non-IBD 
controls

In this study, 60 hospitalized patients with 
active IBD were included, whose ages ranged 

Table 1. Clinical characteristics of IBD patients and non-IBD 
controls included
Clinical Characteristics UC CD Controls
Number 30 30 30
    Gender
        Male 21 (70%) 18 (60%) 14 (47%)
        Female 9 (30%) 12 (40%) 16 (53%)
    Age (years) 43±16 32±12 57±15
    Disease duration (years) 4.2±4.2 4.4±4.8 -
    Symptoms -
        Abdominal pain 9 18
        Diarrhea 14 17
        Blood in stool 28 11
    Extraintestinal manifestations -
        None 27 25
        Rheumatic 0 1
        Mucocutaneous 2 2
        Rheumatic + mucocutaneous 0 2
        Others 1 0
    Disease extent of UC -
        E1 (proctitis) 2 (7%)
        E2 (left-sided colitis) 9 (30%)
        E3 (pancolitis) 19 (63%)
    Disease extent of CD -
        L1 (ileal) 2 (7%)
        L2 (colic) 3 (10%)
        L3 (ileocolic) 25 (83%)
    Disease behavior of CD -
        B1 (non-stricturing non-penetrating) 13 (43%)
        B2 (stricturing) 10 (33%)
        B3 (penetrating) 7 (23%)
        Perianal disease 14
    Current medication -
        5-ASA 13 5
        Corticosteroids 17 3
        Azathioprine 0 15
        Infliximab 0 6
        Methotrexate 0 1

As a negative control, the pri-
mary antibody was omitted.

To quantify the intensity of 
TRPV1 expression, images we- 
re captured with a Zeiss AX10 
cam HRC microscope and con-
verted into TIFF (Tagged Image 
File Format) format. Five ran-
domly selected fields (40× 
objective magnification) per tis-
sue section were scanned and 
analyzed using Imagepro Plus 
(IPP) software for Windows. The 
IOD SUM of each image was 
measured after the optical den-
sity was corrected with the seg-
mentation set at a constant 
level to allow for detection of 
positive immunostaining. For 
statistical analysis, the mean 
values of IOD readings obtained 
from five fields were used.

Statistical analysis 

Statistical analyses were per-
formed using SPSS Statistics 
version 22.0 for Windows. For 
quantitative variables, data we- 
re presented as the mean ± 
standard deviation (SD). Nor- 
mality was evaluated with the 
Kolmogorov-Smirnov test. For 
categorical variables, frequen-
cies and percentages were 
determined. Student’s t test or 
Mann-Whitney U-test was per-
formed to determine the differ-
ence between two groups. For 
comparisons between more 
than two groups, one-way anal-
ysis of variance (ANOVA) or 
non-parametric Krusal-Wallis 
test was performed. Pearson’s 
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from 15 to 69, with a mean age of 38±15, and 
a male/female ratio of 1.86 (39/21). For the UC 
group the disease duration was 4.2±4.2 years, 
whereas for the CD group this was 4.4±4.8 

years. Main clinical manifestations included 
abdominal pain, diarrhea, and blood in stool. 
The CD group showed an increased risk of 
extra-intestinal manifestations (17%) com-

Figure 1. A, B. The expression of TRPV1 in colonic mucosa of controls. Weak and scattered immunostaining was 
found, localized to the basolateral membrane of epithelial cells, while most of the interstitial cells of lamina propria 
were negative for TRPV1 immunostaining. C, D. The expression of TRPV1 in colonic mucosa of patients with ulcer-
ative colitis. Both epithelial cells and infiltrated inflammatory cells showed strong TRPV1 immunostaining (a. colonic 
epithelial cells; b. infiltrated inflammatory cells). E, F. The expression of TRPV1 in colonic mucosa of patients with 
Crohn’s disease. Strong TRPV1 immunostaining was observed on epithelial cells and infiltrated inflammatory cells 
(a. colonic epithelial cells; b. infiltrated inflammatory cells).
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pared with the UC group (7%). Almost half of the 
CD patients (14/30) demonstrated perianal 
disease, including perianal abscess and fistula. 
Moreover, two cases of rectovaginal fistula 
were observed. In the UC group, the mean 
Mayo score was 8, and in the CD group, the 
mean CDAI was 261. Before endoscopic exami-
nation, CRP levels were collected and were 
21.48±26.62 in the UC group and 33.82±29.74 
in the CD group. After admission and depend-
ing on disease extent and severity, patients 
were placed on 5-aminosalicylates (5-ASA), 
corticosteroids, azathioprine, Infliximab, or 
methotrexate as the primary treatment. Due to 
intestinal perforation or uncontrollable bleed-
ing, one UC patient and three CD patients 
underwent surgery. The control group included 
30 subjects, with a mean age of 57±15 and a 
male/female ratio of 14/16. Clinical character-
istics of all IBD patients and control subjects 
are presented in Table 1.

TRPV1 expression in human colonic epithe-
lium

TRPV1 immunoreactivity was observed on both 
normal and inflamed colonic mucosa with sig-
nificant individual variation [Figure 1]. In colon-
ic mucosa of non-IBD controls, weak and scat-
tered immunostaining was observed, which 
was localized to the basolateral membrane of 
epithelial cells, whereas most of the interstitial 
cells in the lamina propria were negative. In 
some individuals, a gradient of staining inten-
sity was observed, with a strong TRPV1 immu-

noreactivity in surface epithelium and a weaker 
staining in crypt epithelium. Intense TRPV1 
immunoreactivity was observed in colonic 
mucosa of IBD patients on both epithelial cells 
and infiltrated inflammatory cells. The staining 
intensity of epithelial cells of colonic tissues 
was stronger in IBD patients compared to that 
of controls and was not restricted to the baso-
lateral membrane. In the epithelium and lamina 
propria, most infiltrated inflammatory cells 
showed a strong TRPV1 expression, predomi-
nantly at the membrane and cytoplasm. 
Moreover, nuclear staining was detected in a 
small population of cells.

Expression of TRPV1 significantly increased in 
IBD patients 

The expression of TRPV1 in colonic epithelium 
was quantified with Imagepro Plus (IPP) soft-
ware, and an IOD value was obtained for each 
sample. The mean IOD values were 60973± 
29112 for the UC group, 61942±32083 for the 
CD group, and 35154±21293 for the non-IBD 
control group. These results showed a signifi-
cantly increased expression of TRPV1 in colonic 
mucosa of patients with IBD when compared 
with the mucosa of non-IBD controls (P<0.001). 
However, TRPV1 expression was not significant-
ly different between the UC and CD group 
(P>0.50) [Figure 2].

The male/female ratios of UC, CD, and control 
groups were 21/9, 18/12, and 14/16, respec-
tively. No significant differences in gender com-
position among these three groups were 
observed by Chi-square test (P>0.05). The dif-
ference in TRPV1 expression between males 
and females was evaluated, however no differ-
ences were reported (P>0.50). Given that the 
subjects in control group were older compared 
with subjects in the UC or CD group, Spearman’s 
correlation coefficient was used to analyze the 
correlation between age and TRPV1 expres-
sion. Data indicated that age was not related to 
the levels of TRPV1 expression in both the IBD 
group and control group (P>0.50). Prior to 
endoscopic examination, disease duration for 
the IBD group was recorded, which was 4.2±4.2 
years for patients in the UC group, and 4.4±4.8 
years for patients in the CD group. No signifi-
cant correlation was observed between dis-
ease duration and the level of TRPV1 expres-
sion (P>0.50). In addition, disease extent was 
recorded according to the Montreal classifica-

Figure 2. The expression of TRPV1 significantly in-
creased in the colonic mucosa of patients with IBD 
compared with normal mucosa from non-IBD con-
trols (P<0.001). No significant differences was ob-
served between the UC and CD group (P>0.5).
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tion (Table 1). The association between disease 
extent and TRPV1 expression was analyzed, but 
no significant differences were found (P>0.05).

Correlation between TRPV1 expression and 
disease activity of IBD patients

To understand the association between TRPV1 
expression and clinical activity, the activity was 
assessed using the Mayo score (for the UC 
group) or CDAI (for the CD group). Patients in 
the UC group were all active (Mayo score >2). 
According to the Mayo score, the number of 

patients with mild, moderate, and severe dis-
ease was 10, 11, and 9. No significant differ-
ence in TRPV1 expression was observed among 
the three groups and no significant correlation 
was found between Mayo score and TRPV1 lev-
els (r=-0.316, P=0.089) [Figure 3A]. Similarly, 
the CDAI score, an index to evaluate clinical dis-
ease activity of CD patients, did not correlate 
with the TRPV1 expression levels (r=-0.274, 
P=0.143) [Figure 3B]. Since CRP is considered 
a promising biomarker to predict the disease 
activity of UC and CD, the correlation of CRP 
and TRPV1 levels was also investigated [21]. 
However, no significant correlation was ob- 
served between CRP levels and TRPV1 expres-
sion (r=-0.110, P=0.402) [Figure 3C]. 

To analyze the correlation between TRPV1 
expression and the severity of inflammation in 
IBD patients, the severity of histological inflam-
mation was graded as described above. Briefly, 
histological inflammation was recorded as 1 
(mild: cryptitis), 2 (moderate: crypt abscesses), 
or 3 (severe: erosions or ulcerations). In the UC 
group, the number of patients with mild, moder-
ate, and severe histological inflammation was 
10, 11, and 9, respectively. In the CD group, the 
number of patients with mild, moderate, and 
severe histological inflammation was 11, 5, 
and 14, respectively. Both in the UC and the CD 
group, no significant correlation was observed 
between histological inflammation scores and 
TRPV1 expression (P>0.05) [Figure 4A and 4B].

Discussion

In this study, immunohistochemical staining 
revealed that TRPV1 was obviously increased in 
colonic epithelium of patients with active IBD. 
However, the expression of TRPV1 did not sig-
nificantly correlate with disease duration or dis-
ease activity. Epithelial cells in inflamed colonic 
biopsies obtained from IBD patients showed a 
more intense TRPV1 immunostaining, especial-
ly at the basolateral membrane, when com-
pared with non-IBD controls. Most inflammato-
ry cells infiltrated in the epithelium and lamina 
propria expressed TRPV1, which was localized 
in the membrane, cytoplasm or nucleus. Since 
previous studies reported TRPV1 to be 
expressed in sensory neurons, function as a 
nociceptor, and play an important role in vis-
ceral hypersensitivity, its expression in colonic 
nerve fibers and correlation with abdominal 
pain has been thoroughly investigated [15, 16]. 

Figure 3. A. Scatter plot showed no significant cor-
relation between TRPV1 expression and the Mayo 
score in the UC group (r=-0.316, P=0.089). B. Scat-
ter plot showed no significant correlation between 
TRPV1 expression and CDAI score in the CD group 
(r=-0.274, P=0.143). C. Scatter plot showed no sig-
nificant correlation between TRPV1 expression and 
CRP (r=-0.110, P=0.402).
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It has been reported that TRPV1 expression in 
colonic nerve fibers was increased in patients 
with IBD or irritable bowel syndrome (IBS) [10, 
15, 16, 22]. This study was the first to evaluate 
TRPV1 expression in colonic epithelium of IBD 
patients and to analyze its correlation with dis-
ease activity.

The presence of TRPV1 in various gastrointesti-
nal epithelial cells has been previously demon-
strated. Activation of TRPV1 expressed on 
esophageal epithelial cells induces the produc-
tion of chemokines, including platelet activat-
ing factor (PAF) and IL-8, thereby contributing to 
esophageal inflammation in gastroesophageal 
reflux disease (GERD) [23, 24]. Besides nerve 
structures, immunohistochemistry and in situ 
hybridization confirmed the presence of TRPV1 
in parietal cells of the human stomach, with a 
mitochondrial and sometimes nuclear distribu-
tion [25]. The mechanism is still not well under-
stood, however, TRPV1 in stomach plays a gas-

troprotective role via regulating acid secretion 
[25]. Moreover, the expression of TRPV1 in the 
human colonic crypt cell line T84 cells has 
been reported. In T84 cells, TRPV1 was local-
ized in the basolateral membrane and vesicular 
type compartments in the cytosol [26]. The 
present study further confirmed the presence 
of TRPV1 in human colonic epithelial cells and 
revealed a significant upregulation in patients 
with IBD, however, its role remains to be 
elucidated.

Although the results are promising, this study 
also has some limitations. For example, we 
failed to clearly identify which infiltrated inflam-
matory cell types express TRPV1. Recent stud-
ies have demonstrated that TRPV1 expressed 
by immune cells plays an immunomodulatory 
role. For example, TRPV1 was expressed by 
CD4+ T cells, co-localized with the T cell recep-
tor (TCR) complex, contributing to TCR-induced 
T cell activation and production of proinflamma-
tory cytokines [8]. Oral administration of capsa-
icin, a well-known agonist of TRPV1, enhanced 
production of the Th1 cytokines IFN-γ and IL-2 
in intestinal Peyer’s patch cells [27]. TRPV1 
mRNA expression on neutrophils isolated from 
human peripheral blood was confirmed using 
RT-PCR. However, despite the fact that TRPV1 
is highly permeable to Ca2+, only high concen-
trations of capsaicin could stimulate Ca2+ entry 
in neutrophils [28]. In a previous study, Basu et 
al. revealed that TRPV1 was also expressed by 
dendritic cells (DCs), leading to maturation and 
migration of DCs after activation by capsaicin 
[9]. Further evaluation using RT-PCR and 
Western blot analysis did not confirm the 
expression of TRPV1 in macrophages. More- 
over, an anti-inflammatory effect of capsaicin in 
macrophages was observed via inhibiting lipo-
polysaccharide (LPS)-induced NF-κB activation 
and prostaglandin E2 (PGE2) production in a 
TRPV1-independent way [29]. However, in 
another study, it was demonstrated that TRPV1 
immunoreactivity was present on macrophages 
in colonic biopsies collected from IBD patients 
[30]. In the same study, it was also found that 
TRPV1 is expressed on interstitial plasma cells 
and some neuroendocrine cells. In contrast to 
our results, a significant decrease in TRPV1 
was observed in active IBD patients compared 
to non-inflamed controls [30]. In addition, the 
expression of transient receptor potential 
ankyrin-1 (TRPA1), another member of the TRPs 

Figure 4. A. Scatter plot showed no significant corre-
lation between TRPV1 expression and histological in-
flammation score in UC group (P>0.5). B. Scatter plot 
showed no significant correlation between TRPV1 
expression and histological inflammation score in CD 
group (P>0.05).
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family that generally co-localizes with TRPV1, 
was upregulated in active IBD patients [30]. 
TRPA1 plays a protective role in T cell-mediated 
colitis by inhibiting TRPV1 activity, and genetic 
depletion of TRPA1 results in exacerbation of 
colitis [31]. The increased infiltration of 
TRPA1+TRPV1+ T cells in the colon of patients 
with IBD indicates involvement of TRPA1 and 
TRPV1 in the pathogenesis of IBD [31].

Data regarding the role of TRPV1 in colitis was 
primarily collected from animal models and 
seem conflicting. In IL-10-/- mice, knockdown or 
pharmacological inhibition of TRPV1 attenu-
ates colonic inflammation and T cell-derived 
cytokines [8]. Capsazepine, an antagonist of 
TRPV1, reduces the severity of dextran sulfate 
sodium (DSS)-induced colitis through oral, topi-
cal, or systemic administration [32, 33]. How- 
ever, TRPV1-deficient mice developed more 
severe colonic inflammation in dinitrobenzene 
sulfonic acid (DNBS)-induced colitis, indicating 
a protective role of TRPV1 in colitis [34, 35]. 
Activation of TRPV1 leads to the release of pro-
inflammatory neuropeptides, which mainly 
includes substance P (SP) and calcitonin gene-
related peptide (CGRP) [11]. SP interacts with 
its neurokinin-1 receptor (NK-1R) to activate 
NF-κB, p38 MAPK, and JAK/STAT pathways. In 
addition, SP stimulates cytokine production, 
and plays an important role in intestinal inflam-
mation [36, 37]. Administration with the NK-1 
receptor antagonist reduced the severity of T 
cell-induced colitis in severe combined immu-
nodeficiency (SCID) mice and DSS-induced coli-
tis in rats [38, 39].

Considering the crucial role of TRPV1 in the pro-
duction of chemokines from epithelial cells, 
activation of immune cells, and the pathogen-
esis of experimental colitis, the upregulation of 
TRPV1 in colonic mucosa may contribute to the 
onset and recurrence of IBD. Although neuro-
toxic doses of capsaicin induce the depletion of 
nociceptive afferent nerves and reduce the 
severity of intestinal inflammation, capsaicin 
derived from food components may activate 
TRPV1 that is expressed in the intestinal epi-
thelium, thereby stimulating the migration and 
activation of immune cells [33, 39]. This may 
explain why spicy foods are detrimental factors 
for IBD. Using semiquantitative approaches, 
this study failed to demonstrate any significant 
correlation between TRPV1 expression in 

colonic epithelium and disease activity. Further 
studies are warranted to validate our results 
and the involvement of TRPV1 in the pathogen-
esis of IBD, as well as to investigate the effects 
of spicy foods and oral capsaicin administra-
tion on intestinal inflammation.

In conclusion, TRPV1 is extensively expressed 
by epithelial cells and infiltrated inflammatory 
cells in colonic epithelium and lamina propria 
of patients with active IBD. The expression of 
TRPV1 is significantly upregulated in IBD 
patients compared to controls, however no sig-
nificant correlation was found between the 
level of TRPV1 expression and disease activity. 
Thus, TRPV1 is a potential target for IBD 
therapy.
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