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Abstract: Chronic pelvic pain (CPP) and infertility are the common characteristics of endometriosis. Macrophages
and related inflammation play important roles in endometriosis pain. TRPV1 and TRPA1 form a heteromeric channel
which is related to endometriosis pain. In the present study, the inflammation-mediated macrophage polarization
along with TRPV1/TRPA1 heteromers in endometriosis was investigated in vivo and in vitro. Macrophage polarization and TRPV1/TRPA1 heteromers in endometriosis tissue of patients were assayed, and was further investigated
in endometriosis mice by co-culturing macrophages derived from mice in different groups with human endometrium
cells. Our results indicated that macrophage polarization, as CD86 and CD206 positive macrophages, were accompanied by TRPV1/TRPA1 heteromers in endometriosis tissues of patients with pain. Inflammatory factors in
peritoneal lavage fluid and serum of mice were correlated with TRPV1/TRPA1 expression in endometriosis tissues
of mice as well as macrophage polarization which tended to be consistent with TRPV1/TRPA1 heteromers in endometriosis tissue. Moreover, macrophage polarization in enterocoelia induced ectopic endometrial cells migration
with the increase in TRPV1/TRPA1 heteromers. Our results suggest that endometriosis-induced celiac inflammation
might mediate macrophage polarization along with the increase of TRPV1/TRPA1 heteromers, which may play a key
role in endometriosis pain.
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Introduction
Endometriosis is an ectopic endometrial gland
and stromal disease that occurs outside the
endometrium and characterized by chronic pelvic pain (CPP) and infertility. It is an estrogendependent benign gynecological disease that
affects approximately 10% of women of reproductive age [1, 2].
Pain is the most common symptom of endometriosis. Ectopic endometrial tissue is composed
of adenosine cells and stromal cells, macrophages, nerves and blood vessels [3]. Although
the pathogenesis of ectopic endometrial tissue
is still unclear, existing studies have shown that
ectopic endometrial tissue is a chronic inflammatory disease [4]. Multiple studies have con-

firmed the correlation between endometriosisrelated pain and abnormal innervation along
with inflammatory interactions [5]. There is an
inflammatory microenvironment formed by a
series of changes of inflammatory cells, cytokines, and chemokines in the ectopic pathologic tissue and peritoneal fluid. More importantly, the inflammatory microenvironment,
associated with macrophage polarization [6, 7],
also interacts with endometriosis tissue cells
(including stromal and epithelial cells) and plays
an important role in the development and progression of endometriosis.
Pain caused by endometriosis may associate
with a local inflammatory response caused by
periodic bleeding of endometriosis lesions,
pain sensitization mediated by peripheral and
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central nerve sensitization induced by abnormal growth of lesions, and chronic inflammation in the abdominal cavity [8, 9]. TRPV1 is
related to chronic pain diseases caused by
rheumatoid arthritis, osteoarthritis and irritable
bowel syndrome (IBS) [10], which can enhance
and integrate responses to pain-induced stimuli, such as acidosis, oxidative stress, or inflammatory mediators [11]. A study conducted by
Fattori et al. confirmed that nerve fibers express
calcitonin gene-related peptide, TRPA1, and
TRPV1 in pathologic tissues of mice with endometriosis pain model. Endometriosis also
induces NF-κB signaling pathway activation in
dorsal root ganglion neurons expressing TRPA1
and TRPV1 [12].
It was reported in previous studies that a
heteromeric channel formed by TRPV1 and
TRPA1 is predominantly calcium-dependent
[13] and may be important in sensing environmental hazards and enhanced pain sensation
to inflammation. The correlation of inflammation mediated macrophage polarization with
TRPV1/TRPA1 heteromers in endometriosis
pain remain to be further explored. In the present study, the inflammation mediated macrophage polarization along with TRPV1/TRPA1
heteromers in endometriosis was investigated
in vivo and in vitro. Our study may provide an
insight into elucidating the mechanisms of
endometriosis pain and supply a new target for
its treatment.
Materials and methods
Reagents and antibodies
HC030031 (H4415) were purchased from
Sigma-Aldrich Co. (USA). TRPV1 (PA5-77317)
and TRPA1 (NB110-40763) antibodies were
purchased from Novus (Bio-Techne China Co.
Ltd.), and β-actin was supplies by Abcam
(Shanghai) Trading Co., Ltd. CD86 (sc-283471)
and CD206 (sc-58986) antibodies were purchased from Santa Cruz Biotechnology, Inc.
Mice ELISA kits of IL-1β (JL19263), IL-6
(JL14113), TNF-α (JL13413) and PGE2
(JL11266) were purchased from Jianglai Bio
Co.
Tissue samples
Tissue samples of patients with endometriosis
were collected in Shanghai Putuo Maternity
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and Infant Health Hospital. The present study
was performed according to the hospital’ ethics committee (2016 Ethics Review No. 1) and
all the patients signed informed consent forms.
Inclusion criteria: Patients with an age of 25-45
years old; Patients with endometriosis diagnosed by laparoscopy and histopathological
examination; Patients who have not received
hormone therapy within 6 months; Patients
without smoking history, other inflammatory or
neuropathy-related pain diseases.
Exclusion criteria: Patients with ovarian/uterine
tumor, other chronic celiac disease, kidney and
liver diseases, inflammatory or immune disease, or heart/coronary artery disease. Patients with a history of repeated abortion; Patients with hormone therapy within 6 months
before surgery; Patients with long-term use of
analgesics; Patients with history of headaches
or other neurological diseases; Patients with
severe pelvic inflammatory disease found during the operation; Patients complicated by
severe chronic/acute inflammatory diseases;
Patients with adenomyosis.
The pain was scored with 1 or more points
based on the pain assessment scales (Numerical rating scale, NRS), while 0 indicated no
pain.
Endometriosis model in mice and grouping
Twenty-three BALB/C female mice (8 weeks
old, 18-22 g) were purchased from Shanghai
Slack Experimental Animal Co., LTD. (Production
license SCXK (Shanghai) 2017-0005). All animal experiments were approved by the Animal
Ethics Committee, and humane management
of experimental animals was carried out. 8
mice were randomly selected as the donor
group. A week before the operation, the mice
in the donor group were treated with hypodermic pentanoic acid estradiol (0.2 mg/mouse,
Shanghai Aladdin Biochemical Technology Co.,
Ltd), and a week later, donor mice were euthanized by inhaling carbon dioxide and fixed on
the operating table in the supine position. The
abdominal cavity was opened along the midline, the bilateral mesometrium was separated,
size film and myometrium were removed, and
the surface blood of the uterine was rinsed with
saline repeatedly. Then, the adherent mesangium was separated, and the endometrium was
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shredded in normal saline until it was eroded
(the fragments were no more than 1 mm3). The
whole operation was done in a sterile environment. The chopped endometrium was injected
into the abdominal cavity of the mice in the
recipient group through an 18-size needle
(Sinopharm Chemical Reagent Co.,Ltd.) (0.5
ml/mouse, 37°C, one donor mouse to two
recipient mice) to construct the endometriosis
mouse model (the operation time of each
model was limited to 5 min). Endometriosis was
observed in at least two mice by dissection of
three mice randomly selected from model
group. The writhing test in Behavior observation was used to observe pain. When 2 times
more writhing than normal mice was observed,
the pain model could be confirmed. The mice in
the sham group received no transplantation.
Fifteen mice were divided into three groups
with five mice in each group. One day after
establishment of the ectopic endometrial
model, the control group as (-) HC030031 was
given intragastric solvent treatment, (+)
HC030031 group intragastric HC030031 (2.5
μg/kg, I.G.) once a day for 2 weeks and fed for
another 2 weeks. The mice were weighed, sacrificed by carbon dioxide in a closed container
and dissected to obtain ectopic endometrial
lesions. Serum and peritoneal lavage fluid were
collected.
Behavior observation
After 7, 14, 21, 28 days of modeling (administration), 20 IU•kg-1 Oxytocin (Shanghai Aladdin
Biochemical Technology Co., Ltd) was intraperitoneally injected to observe the writhing within
30 min, and the writhing times per 30 min were
recorded according to a previous study [14].
Cells culture
Peritoneal lavage fluid was centrifuged to collect macrophages which were cultured in
DMEM medium supplemented with 10% FBS
(Gibco, Thermo Fisher Scientific (China) Co.,
Ltd). hEM15A cell line was purchased from
ZhongQiao Xinzhou Co., Ltd and cultured in
DMEM medium supplemented with 10% FBS.
All the cells were incubated at 37°C in the
atmosphere including 5% CO2 and 95% air.
Macrophages from mice in different groups
were co-cultured with hEM15A cells in a device
with upper and lower chambers.
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EDU staining
The cells of each group were made cell slipper respectively. EDU working solution (20
μM) (Beyotime Biotechnology), 2× preheated at
37°C, was added to the 6-well plate with equal
volume to obtain the final EDU concentration in
the 6-well plate to 1×. The cells were further
incubated for 2 hours. After the completion of
EDU labeled cells, the culture medium was
removed and 1 mL 4% paraformaldehyde fixative was added and fixed at room temperature
for 15 minutes. We removed the fixative solution and washed the cells with 1 ml washing
solution per well 3 times with 3 minutes each
time. Wash solution was removed and permeated with 1 ml PBS containing 0.3% Triton
X-100 for 10 minutes. We removed the permeable solution, washed the cells with 1 ml
washing solution per well 1-2 times, 3 minutes
each time. We added 0.5 ml Click reaction solution to each well and incubatee for 30 minutes
at room temperature without light. We shook
the culture plate gently to ensure that the reaction mixture covers the sample evenly. Click
reaction solution was removed and washed
with washing solution for 3 times, 3 minutes
each. We added 1× Hoechst 33342 solution
(Beyotime Biotechnology) 1 ml to each well and
incubated at room temperature away from light
for 10 minutes. This was washed with solution
3 times, 3-5 minutes each. Fluorescence detection was performed.
Cell migration
Transwell (Corning) was used to observe migration of hEM15A cells according to previous
study [15]. Briefly, the cells in serum free culture were plated into the upper chamber
and the macrophages from mice in different
groups in complete medium were plated into
the lower chamber and incubated for 48 hours.
The migrated cells were stained using crystal
violet and photographed under a microscope.
The migrated cells stained by crystal violet
were collected in 30% acetic acid of constant
volume, and the optical density of crystal violet
(OD570 nm) was obtained to indicate migrated
cells.
Immunohistochemistry
CD86/CD206 expression in macrophages was
assayed using immunohistochemical staining
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Table 1. Primers in PCR
Gene Primer
mmuACTB-Forward
mmuACTB-Reverse
mmuTRPA1-Forward
mmu TRPA1-Reverse
mmu TRPV1-Forward
mmu TRPV1-Reverse

Primer sequence (5’-->3’) Products
CTGGTCGTACCACAGGCATT
537 bp
TGCTAGGAGCCAGAGCAGTA
CTCCCCGAGTGCATGAAAGT 543 bp
CGCTATTGCTCCACATTGCC
GGGCGAGACTGTCAACAAGA 558 bp
CGGCTCTATTGCTCCCTGAG

according to the general protocol. In brief, 5μm sections were in turn deparaffinized, rehydrated, incubated with primary antibodies
and DAB-labelled second antibody (Abcam) in
sequence, and then photographed under a
microscope.
Immunofluorescence
Immunofluorescence staining was performed
to detect TRPV1/TRPA1 co-localization and
their expression in endometriosis samples of
patients and mice, hEM15A cells as well as
CD86/CD206 in macrophages according to the
general protocol. FITC (Beyotime Biotechnology)
labeled TRPA1 or CD206 (Green) and Cy3
(Beyotime Biotechnology) for TRPV1 or CD86
(Red). Nuclei of the cells were stained using
DAPI. Photographs were taken under a fluorescence microscopy (TCS SP5 Leica, Germany).
Quantitative real-time PCR (qRT-PCR)
The total RNAs in mice tissues were extracted
using Trizol (Invitrogen™, Thermo Fisher Scientific (China) Co., Ltd) according to the user’s
manual and qRT-PCR was performed based on
the general protocol including reverse transcription, pre-denature, denature, extension
and annealing. (Invitrogen™, Thermo Fisher
Scientific (China) Co., Ltd). cDNA reverse transcription or PCR reaction system was 20 μL.
PCR amplification reaction system: pre-denaturation at 95.0°C for 2 seconds, amplification
reaction at 95.0°C for 15 seconds, 60°C for 20
seconds, 72.0°C for 20 seconds, and dissolution curve at 60.0°C-95.0°C for 30 seconds,
with a total of 40 cycles. The primers used in
PCR are showed in Table 1. mmuACTB was
used as the internal reference. TRPV1/TRPA1
mRNA expression was calculated using 2-ΔΔCt
method from cycle threshold (Ct) normalized to
β-actin (ACTB).
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ELISA assay
The levels of IL-1β, IL-6, TNF-α and PGE2 in
the serum and peritoneal lavage fluid of
mice were detected using ELISA kits
according to the instructions.
Statistical analysis
The data were from at least three trials
in each group and were analyzed by
GraPhpad Prism8.0 software (USA). Relative
quantification of immunohistochemistry was
analyzed by image-Pro Plus software. Western blot results were analyzed by Image J
(USA) software. The results were expressed
as mean ± standard deviation (SD). The difference between the two groups was analyzed by unpaired T test. One-way analysis of
variance (One-Way ANOVA) with Bonferroni
correction was used to analyze differences among three or more groups. P value less
than 0.05 was regarded as significant difference.
Results
Macrophage polarization accompanied with
TRPV1/TRPA1 heteromers in endometriosis
tissues
CD86 and CD206 are the markers of M1 and
M2 macrophages, respectively. CD86/CD206
macrophages in endometrial samples of patients were detected using immunohistochemical staining. As showed in Figure 1A-C, M1
macrophages increased while M2 decreased
in endometriosis tissue (suffered with pain)
compared go endometrial tissue (Normal).
Accompanied with CD86/CD206 expression,
the co-expression of TRPV1/TRPA1, which
suggested TRPV1/TRPA1 heteromers, were
increased as pain occurred (Figure 1D).
TRPV1/TRPA1 expression and endometriosis
pain in mice
Results of pain behavior experiments showed
that endometriosis pain occurred frequently in
model group compared to sham mice (Figure
2A). TRPA1 antagonist attenuated endometriosis pain significantly. The mRNA expression of
TRPV1/TRPA1 was increased in endometriosis
tissue of mice compared with animals in sham
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Figure 1. Macrophage polarization and TRPV1/TRPA1 heteromers in human endometriosis tissues. A. The expression of CD86 and CD206 in endometriosis tissues was detected by immunohistochemistry. B. The expression of
CD86 in endometriosis tissues detected by immunohistochemistry was indicated by average optical density (AOD).
* **
, denote P<0.05 and P<0.01, compared with Normal group, ##denotes P<0.01, compared with No pain group.
n=5. C. The expression of CD206 in endometriosis tissues detected by immunohistochemistry was indicated by
average optical density (AOD). *, **denote P<0.05 and P<0.01, compared with Normal group; #denotes P<0.05,
compared with No pain group. n=5. D. The fluorescent expression of TRPV1 and TRPA1 in human endometriosis
tissues. E. The quantification of immunofluorescence for co-expression of TRPV1 and TRPA1. n=3. Ns, no significant
difference. **P<0.01, compared with No pain group. F. The protein expression of TRPV1 and TRPA1 in human endometriosis tissues. *, **denote P<0.05 and P<0.01, compared with Normal group; #, ##denote P<0.05 and P<0.01,
compared with No pain group. n=3.

Inflammatory factors in peritoneal lavage fluid and serum
of mice
The levels of IL-1β, IL-6, TNFα, and PGE2 in peritoneal
lavage fluid and serum of
mice were detected, and the
results showed that all the
above inflammatory factors
increased in peritoneal lavage
fluid and serum of endometriosis mice compared to those
in the sham group and were
suppressed by TRPA1 antagonist, which is consistent
with the previous study that
HC030031 shows anti-inflammatory effects (Figure 3).
Correlation of macrophage
polarization in enterocoelia
with TRPV1/TRPA1 heteromers in endometriosis
tissue
Co-expression of TRPV1/TRPA1 was assayed using immunofluorescence staining. As
showed in Figure 4A, TRPV1/
TRPA1 co-expression mediated TRPV1/TRPA1 heteromers
was significantly increased in
endometriosis tissue of mice
which may be suppressed by
Figure 2. Behavioral representations and mRNA expression of TRPV1/TRPA1
TRPA1 antagonist. Both M1
in endometriosis tissues of mice. (A) Writhing response obtained from bemacrophages (CD86 positihavioral experiments in endometriosis mice. mRNA expression of TRPV1
(B) and TRPA1 (C) in endometriosis tissues of mice were evaluated by qRTve) and M2 macrophages
PCR assay. (D) The protein expression in endometriosis tissues of mice was
(CD206 positive), especially
detected by western blot. **denotes P<0.01, compared with Sham group; #,
M1 macrophages from ente##
denote P<0.05 and P<0.01, compared with Model group. N=3.
rocoelia, increased in endometriosis mice (Figure 4B).
group. The TRPA1 expression was suppressed
TRPA1 antagonist induced M2 macrophages
by TRPA1 antagonist (Figure 2B, 2C).
increasing notably. The results suggested that
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Figure 3. Serum and peritoneal irrigation fluid concentration of inflammatory cytokines. A-D. The concentration of
IL-1β, IL-6, TNF-α, and pGE2 in peripheral blood of mice. E-H. The concentration of IL-1β, IL-6, TNF-α, and pGE2 in
peritoneal irrigation fluid of mice. **denotes P<0.01, compared with Sham group, ##denotes P<0.01, compared with
Model group. n=3.

macrophages polarization from enterocoelia
might correlate with TRPV1/TRPA1 heteromers
in endometriosis tissues.
Macrophage polarization in enterocoelia induced ectopic endometrial cell migration with
increase of TRPV1/TRPA1 heteromers
Macrophages derived from peritoneal lavage
fluid were co-cultured with ectopic endometrial
hEM15A cells. Cell proliferation of hEM15A
assayed by EDU staining tended to be decreased but with no significant difference between macrophages derived from sham and
endometriosis mice, while TRPA1 antagonist
inhibited hEM15A cells proliferation (Figure 5A,
5B). However, migration results showed that
macrophages derived from endometriosis mice
promoted migration of hEM15A cells significantly, which were suppressed by TRPA1 antag-
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onist HC030031 (Figure 5A, 5C). It was worth
noting that macrophages derived from endometriosis mice promoted the increase in
TRPV1/TRPA1 heteromers in hEM15A cells as
indicated by co-expression and localization of
TRPV1 and TRPA1, although the unambiguous
co-expression of TRPV1/TRPA1 heteromers
might be difficult to observe (Figure 5D). Our
results indicated that macrophage polarization
in enterocoelia may result in ectopic endometrial cell migration with increased TRPV1/
TRPA1 heteromers.
Discussion
Endometriosis is a common gynecologic clinical disorder, usually accompanied by infertility
with typical symptom of pain. Ectopic tissue
lesions induce pain that is always severe [1618]. Surgery, hospitalization, and the impact on
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Figure 4. TRPA1 antagonist HC030031 reduced the expression of TRPV1/TRPA1 heteromers and CD86. A. Location
and expression of TRPV1/TRPA1 heteromers in endometriosis tissues of mice was detected using immunofluorescence staining. B. The fluorescent expression of CD86 and CD206 of macrophages isolated from peritoneal lavage
fluid of mice. C. The quantification of immunofluorescence for TRPV1/TRPA1 expression. D. The quantification of
immunofluorescence for CD86/CD206 expression. *, **denotes P<0.05, P<0.01, compared with Normal group, #,
##
denotes P<0.05, P<0.01, compared with HC-030031(-) group. n=3.
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Figure 5. HC030031 reduced cell proliferation, migration, and co-localization of TRPV1 and TRPA1. Co-culture of
macrophages derived from peritoneal lavage fluid and ectopic endometrial hEM15A cells treated with/without
TRPA1 antagonist (HC030031). A. Cell proliferation was assayed by EDU staining. B. Transwell assay was performed
to evaluate cell migration. C. The percentage of cell proliferation was indicated by EDU positive cells. D. Migrated
cells stained by crystal violet indicated by the optical density of crystal violet (OD570 nm). **denotes P<0.01, compared with Normal group; ##denotes P<0.01, compared with (-) HC-030031 group. n=3. E. After being treated with
HC030031, the co-localization of TRPV1 and TRPA1 was detected by immunofluorescence.

productive activities due to endometriosisinduced pain impose a heavy social and economic burden. At present, the specific mechanism of endometriosis-induced pain remains
unclear. In the present study, the role of inflammation mediated macrophage polarization and
TRPV1/TRPA1 co-expression were explored in
samples of human endometriosis tissues and
endometriosis mice. It is of great significance
to elucidate the pain mechanism of endometriosis in order to find effective intervention methods for improving the quality of life of women
with endometriosis.
Ectopic endometrial tissue is composed of adenosine cells and stromal cells, macrophages,
nerves and blood vessels [3]. Therefore, macrophages and endometrial cells were studied in
our study. Previous studies have shown that
endometriosis is a chronic inflammatory disease [4], and inflammation induces endometrioid-related pain. The inflammatory factors
IL-1β, IL-6, TNF-α and PGE2 in peritoneal lavage
fluid and serum of endometriosis mice were
detected, results of which indicated that the
elevation of these inflammatory factors accompanied by endometriosis induced pain and M1/
M2 macrophages polarization. Results of our
study were consistent with previous studies
that increased levels of macrophage activation
involved M1/M2 macrophages polarization
[19], IL-1β, IL-6, IL-8, nerve growth factor and
other immune cells, and inflammatory factors
in endometriosis [4, 20, 21] might be responsible for severe pain [22]. Pain caused by endometriosis may be associated with local inflammatory response caused by periodic bleeding
of endometriosis foci and chronic intra-abdominal inflammation caused by abnormal growth of foci [23]. The onset and progression of
endometriosis lesions are associated with
menstruation. Complex interactions between
immune cells and uterine stromal cells involved
in inflammation regulate the biosynthesis and
release of pro-inflammatory cytokines, chemokines and prostaglandins (PGs), leading to local
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vasoconstriction [24]. In the process of lesion
formation, inflammatory cells are recruited into
the lesion tissues, and the recruited inflammatory cells secrete a variety of inflammatory factors. Macrophages secrete and promote the
release of IL-1β, IL-37, IL-6, and TNF-α [22].
Endometrial lesions can induce the expression
of PGs, MCP1, glycodelin, and other inflammatory mediators as well as pain-related substances [26]. PGE2, PGF2α and TNF-α were
produced and increased in the early stage.
TNF-α, NGF and IL-17 can cause persistent
inflammation. PGE2, PGF2α, TGF-β, glycodelin
and TNF-α can induce pain sensitivity [27].
Moreover, cytokines, such as IL-1β, IL-6 and
TNFα, distributed in peritoneal fluid may act as
pain-promoting agents in endometriosis, directly causing excitatory changes in TRPV1 channel
function, sensitizing peripheral nerves, or triggering complex feedback effects to amplify
microenvironmental inflammatory responses
and pain production [3]. TRPV1 and its receptor
TRPA1 play a key role in the enhancement of
pain and the perception of environmental hazards after inflammation [28]. Therefore, the
inflammation mediated macrophage polarization along with TRPV1/TRPA1 co-expression
was investigated in our study. TRPA1 antagonists shows anti-inflammatory effects to suppress the levels of IL-1β, IL-6, TNF-α and PGE2
in peritoneal lavage fluid and serum of mice,
which may be similar to that inhibition of TRPV1
and TRPA1 channels can inhibit the TLR4/
NF-κB and NLRP3/caspase-1 pathways through
mitochondrial fission/fusion proteins and play
an anti-pulmonary inflammatory role [29].
Another study similarly demonstrated that
TRPV1 and TRPA1 channel inhibitors reduced
LPS-induced acute lung injury in mice [30].
TRPV1 and TRPA1 channels can respond to
inflammatory factors, heat, and stimuli and can
transmit peripheral signals to multiple channels such as the central system after activation, thus inducing and initiating immune system responses of chronic inflammatory diseas-
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Figure 6. Inflammation mediated macrophage polarization induced TRPV1/TRPA1 heteromers in endometriosis.

es [31]. Transient receptor potential (TRP)
channels including TRPV1 and TRPA1 have
emerged as potential sensors and transducers
for inflammatory pain [32]. Result of our study
also indicated that the expression of TRPV1
and TRPA1 increased in tissue samples of
human or mice with endometriosis pain.

phage polarization as well as TRPV1/TRPA1
heteromers associated endometriosis pain,
such as TLR4/NF-κB, NLRP3/caspase-1 and so
on, were not involved, which would be investigated in our further study.

Researchers have found that TRPV1 and TRPA1 proteins form a tandem (TRPV1/TRPA1
isomer) arranged face to face to form a heterogeneous channel, which is similar to TRPV1 and
mainly depends on calcium ions [13]. The coexpression and location of TRPV1 and TRPA1
were investigated in endometriosis tissues of
human and mice, and the results demonstrated that macrophage polarization as CD86
and CD206 positive macrophages concerned
was accompanied with TRPV1/TRPA1 heteromers in endometriosis tissues of patients
with pain, which was confirmed by in vivo and
in vitro experiments. Inflammatory factors in
peritoneal lavage fluid and serum of mice were
correlated with TRPV1/TRPA1 expression in
endometriosis tissues of mice as well as macrophages polarization in enterocoelia, which
tended to be consistent with TRPV1/TRPA1
heteromers in endometriosis tissue. Moreover, macrophage polarization in enterocoelia
induced ectopic endometrial cell migration with
increased TRPV1/TRPA1 heteromers.

Results suggested that endometriosis-induced
celiac inflammation might mediate macrophage polarization and correlate with TRPV1/
TRPA1 heteromers, which may play a key role in
endometriosis pain (Figure 6).

There are also limitations in present study. For
instance, the molecular mechanism of macro3076
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