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[HE] BB EiT BR324 B 47 4 & 8 1 (transient receptor potential ankyrin 1, TRPA1) Fl i i 52 {4 By {37 &
fi 1 (transient receptor potential cation channel subfamily V member 1, TRPV 1) 5% KA F B N B 5 467 E ({8 Fk N 57
i ) /N BT B N R ZE 4 v 1 3R 3k K H: 5 P SRR 4 3R A S R 9 AH G | [ B BAF 58 TRPA TR TRPV 1% 48 5
TR, FiE @ /DRASFAER AL, T DL TRPA L3I R EERE FI TRPA L #5407 HC-030031 4525 T, 0
AT A 2 S 0 K 0 N S /0 B A O s ELIS A Kz i 1fi v B s 8 0k W 48 E TR —F 5 & 5 S B 280 28 B PCR &
Western blot £zl TRPV 1/ TRPA1 & K #1414 K35 ; e 96k Ml TRPV1/TRPA1ILE N . HR TEN FAERE A
AN, TRPVT/TRPAT B R A1 325k B, TRPA TS5 W EERE 1 TRPV1 Kk, TRPA1#IH5 HC030031
i TRPAT I FRIK . PRER R X % i /N B P S 6 20 19V P ABE /N L HC 030031 X0 5008 1 28 A A T .3 0 A i/ B
I 3 K W R 6 W TL-1B TL-6 i 988 3K 38 M T o (tumor necrosis factor a, TNF-«) Fl §i 51 it % (prostaglandin E2,
PGE2) i & B 3% TH 5, ARERS tF — 28 i 0F 3 A 7 L 1 HC 030031 5. 25 390 ) P S 0 /0N Bl I 37 5 M I 9 0 YR 46 ik TN
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[ Abstract] Objective To investigate the correlation between the expression of transient receptor
potential ankyrin 1 (TRPA1) and transient receptor potential cation channel subfamily V member 1
(TRPV1) isomer in endometrial tissues of mice with endometriosis mediated pain, and to investigate the

effect of TRPA1 and TRPV1 on inflammatory factors. Methods Mice endometrium model was
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established by implantation, TRPA1 agonist cinnamaldehyde and TRPA1 antagonist HC-030031 were
administered. Behavior test was carried out to detect the number of writhing; ELISA was used to detect
inflammatory factors in blood and peritoneal lavage fluid; TRPV1/TRPA1 gene and protein expression
were evaluated by qPCR and Western blot; immunofluorescence detection of TRPV1/TRPA1 co-location
were performed. Results The expression of TRPV1/TRPA1 gene and protein in ectopic endometrial
tissue was up-regulated. The expression of TRPA1 was up-regulated by cinnamaldehyde, and the
expression of TRPA1 was inhibited by HC030031. TRPA1 agonist cinnamaldehyde induced endometriosis
in mice less pain relief. The TRPA1 inhibitor HC030031 was more effective in reducing the pain induced by
endometriosis. The levels of I1L-18, IL-6, TNF-a and PGE2 in serum and peritoneal lavage fluid of
endometriosis mice were significantly increased. Cinnamaldehyde further promoted and HC-030031
TRPV1 and TRPAT1 are

signaling paths for sensing and conducting inflammation. TRPV1/TRPA1 may be more conducive to

significantly inhibited the increasing of inflammatory factors. Conclusion
signal transduction in response to the inflammatory microenvironment and enhance pain sensation.
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I K S A A S BRI A S i 2 A e KR 2 Rk
7| JE 1 R Ak DL L D A A O, 20
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P ELARBIL R w0 AN T RE L R I 32 A A
f2 1 (transient receptor potential cation channel
subfamily V member 1, TRPV1)7EZ5# I 54 ##4
TR R P 1] 4 5 B B A AT O R 2 A e ]
# %€ # M 1 (transient receptor potential ankyrin 1,
TRPA1) g TRPV Y Z AR, £ 454 1 5 F 28 £ 5
B I TE AR OC , BT AU U Y IR e i 22
gt 7. TRPAUVIE N A H0: (5 5 G s . 2 5
HE FI G P SN, 78 il B ) BP0 19 St vh A &
Py BRI 22 M G 4 . TRPVT 5 28 KU SC T
R OHEH KT R MM B WL A AE (irritable bowel

syndrome, IBS ) 45 3: B 1) 18 4 Y 9 2 9 4 56, T 3%
9HR 1 5 O A R 175 S I SR, AR T g R Ak
o7 3 B & 9E A . TRPV1/TRPAT1 5 44 {4 75 &
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Al 22 76 (nuclear factor kappa B subunit 1, NF-kB)
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(i) A BR 2 Al ], Cinnamaldehyde , HC030031
(3% [ Sigma-Aldrich 24 7] ) , TRPV1,TRPA1 £ 3¢
FEHTAR (2 E Novus 24 7)) , B-actin Hi 44 (9% 5 Abcam
oA SO SRR ) & (O K Fermentas 28 A] )
HiScript Reverse Transcriptase (RNase H) 1 SYBR
Green Master Mix ( Bg &% i ME %6 A= W Bl 7 B 0y B R
N D) RIPA 4k 0 A0 25 1 6 ol 2 i 400 1 70 ( 5% ]
Thermo 23 7] ) , /N il IL-13. IL-6 . TNF-« fll PGE2
ELISA K I3 & (i VT3 Y RHE A R A A .
S H % B PCR X (%45 : QuantStudio 6, 32 [H
ABIZA ), IE B 2¢O W B8 (845 : Eclipse C1, HAS
Nikon /A 7] ) , 7KF- B 3k A (B 5 : TY 300, JL 50 B B AR
TR EARAF) .

NBREREIRIWSA 28 HBALB/c
WP /DN B8 TR I, 18~21 @) I T b 1A 37 3 7 52 16 5
YA RS AE A A AR 7V A IE - SCXK () 2017-
0005, A sh¥) 55 50 2 1 it 17 38 g X 40 22 0 fekt pe
e B2 Bt HEE S 2016 (B W EE (1) 5, SL5G
I ] S 2017 4F 10 H 2 2018 4F 10 H , 8 ¥ ¥ 7E SPF
KA B FE, 12 h/12 hGms W . ¥ 28 /N ERBEHL
eS8 HAE Sy b i 4, 3 B AT 1 JR] A A 21 B2 N v A
B2 ME 2 (0.2 mg/ F) L 1 JE G X /N BUSE it 28 4R Bt
Je A H DU BN B T TR AL W IE T &R T R
JEE L O3 BRI B AR B bR B IR UZ L AR
oK EEUE, KR E RN, 5T E R
JE, 78 A B AR K T DD BT B (RE <<t mm’) , 4>
FRORFETC T HRAE K VIR T8 IR 18 54 Sk
S 3 9206 41 /0N BRUE s P o OGRS i GE Hh Ze Ak i A2
T HE A A (0.5 mL/H) L 1 H AR AN R R 2 B
AR BL A P S D RO R A 45 A 1)
] R & 5 min'™

¥ 20 LS g 2/ R 4 4 (TR 41 (Sham) |
B 20 (Model) . A EE BE + B B 2 (Model+
Cinnamaldehyde) fl TRPA 1 #5407 +45 51 2H (Model +
HC030031) , 5405 2, N RAE/N BB RIS 1 R,
BEAY 20 25 7 ) 5 DRI B 20 25 T R
(10 mg/kg) , B 3 K 11K s TRPAT 550 + 452 A1 41
25T HEH HC-030031(2.5 pg/kg) , R 1K, 425
28 kSR 3R 2 )8 . BREE AR BB IR /N B BOR A
FE N R L WA IR R E R

ERBITAE AR(H)E7.14.21 28 KIE
i 1 S 4 R 20 TU /kg, WE%E 30 min P H B A 4K

FRE 0 SRR AL

LA XEEPCREANRFERNEALR R
TRPVITRPA1 B E FE RiE M 100~200 mg 4
e, WF Bk L R Chn i &G B ) L R 0 2 2L A
1.5 mL JC RNA fiff EP 4 1, it A 1 mLTrizol 12 ¥4 ,
RAEWE, TR e —20 CHESE . 2 IR Trizol 42 B
2000 feff P 50 0 b £ 2 20 1 5 RNA AR 95 #5415
45 RNA S 5 cDNA L #RE H A9 3L e 31 (5 B
WITIEA B qPCREEI 5191 (% 1) .

&1 RT-PCR#&ENZ|¥EER
Tab 1 Primer sequence for RT-PCR

mmu ACTB-2F CTGGTCGTACCACAGGCATT
TGCTAGGAGCCAGAGCAGTA
CTCCCCGAGTGCATGAAAGT
mmu TRPA1-R4 CGCTATTGCTCCACATTGCC

537 bp
mmuACTB-2R

mmuTRPA1-F4
543 bp

mmu TRPV1-F3  GGGCGAGACTGTCAACAAGA .
558 bp

mmu TRPV1-R3 CGGCTCTATTGCTCCCTGAG

DL S5 1) cDNA S B4, B i 38 P RR S 1
SIV R S5 WY 8 AR B B 5 B E
KA BRI 1Q5 98 06 i i PCR Y, SYBR
Green 35 5 6 22 7 PCR DA /r Hr & JL R () % 35, H
ANCUE E 1 25 55 H 9 AH X 2R3k

BB KN /MR FE N EHLZF TRPVL
TRPAIZEARZEMEN NRFEHNEAL %L
5P [ K A S A (5 pm) o DA
JIi s 5 AT BB AE &, PBS YE 3 YR, 4 YK 5 min,
Yl B nBSA, =i H 1 he KBRBHAIE, U A
3 im PBS B £ 1 — e, 4 0 0 F AR TRPA1
(1:500) f1 TRPV1(1:500) . ¥l K FF i & W
4CHERLH. KH,ET PBS(pH=7.4) il &,
PBS ¥ 3K, &K 5 mine Y A8 5 78 [ P9 3%
5 —BuAH N A E WSO hRIE P s 414, = IR
H 1he TPBSHBA, YU 3, 8K 5 min, Y1
T B J5 75 B8 N R O DAPT Y« Wi, MO E R IR H
10 min, FHPLH I K I B & R, T 9508 B s
g R IR E IR .

ELISA #& Ul /Iy B 11 7F & B8 = i %% i & IL-1B.
IL-6 . TNF-a #1 PGE2 B3R i&  FRHUFRAS, it A PBS,
FHW R IS 3 DR o PR ARl AL 5 R 4F 2~
8 “C, M A PBS, 23 58 45, 2 000~3 000X g # L
20 min, W AE b . F& ELISA 327 & Ui B 45 k47 Rf
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Western blot # Ul /M iR F & K & & TRPV1/
TRPAI M E A FRIE I PBS T e/ BLF 5 A 4l
2, I B A L TS O WS R ORE A A R RS
ZELE A RIPA B 240 W0 26 1 il ol 1R Tl
59 200 pT 247 H TR 2 KR 40~60 min; 4 °C
T 11 000X g B> 15 min, FEHCE (A R MR L3 5 R
FH BCA & e B2 5 1500 & (28 = KA R
AR 2w D AR BTk R 5 R A U R N S 45 2R X
gl = 7 ARl N o 1 N e E P T s = 7 9 s
B JHAE A 60X AR 22 i WA BRI 1 X AR o
W, &P 5 min, T80 CLRAF 5 8 F T+ ke BE A IR
RN M BE M BE RS (sodium dodecyl sulfate
polyacrylamide gel electrophoresis, SDS-PAGE)
1290 73 B E (5 00 e 48 I ) LUk 73 5, FL K, SR D — 9k
Z 4 (polyvinylidene fluoride, PVDF) J& % i , — Pt
iE B/ o, M owR A fb 2% & Ot Fl (enhanced
chemiluminescence, ECL) .t , B i HL Uk A %, H

Image JEAFHEAT 2% K BE 3BT .

FitFENW AAFEAR QPCREN 2 /&K 3
W, Bl H Graphpad Prism 8.0 #C4F 43 #7 5 #0928 2l
A 72 2 FH Image-Pro Plus #4431 . Western blot
458 Image JCUSA) B AE o0 M o 9 41 18] 22 5% 0 B
FHAE B X 46 56 53 20 K L b i 21 1) 22 57 L g FH B Al
Bl EmH. BRATEsRR , P<0.05 W ERA
Gt E

45 E

NBRENREBITHZELR #I/DRANR
JERLH AR TRPV 1/ TRPA T S MR 15 9 S0 50
TRV, 5 A /N B PN SR AT i = 205 A AR 5
B (F2). M= RIFES 0N TR/ B 000 R A L
Xt B S R, R R — R T X — L,
HC-030031 W38 55 1 PN S 5E /N BRUAS HHL Bl 4%

®2 FEHNESMENRAEIHRERE

Tab 2 Number of body-twisting frequency in mice with endometriosis

(T+5)

Sham 5.6+ 1.1 48+1.3
Model 22.8+ 4.9 23.6+3.5"
Model+Cinnamaldehyde 23.0+ 1.2 30.0+ 3.5
Model+HC-030031 20.8+3.7"" 21.0+2.2"

6.2+1.6 46+1.1 48+22
25.2+ 3.3 25.8+2.3" 26.0+2.1"

31.243.70@ 34245810 35.2+6.207
16.4+2.71 17.0+ 4.210@ 17.2+5.31®

) s. Sham group, P<C0.01; vs. Model group, ' P<C0.05,®’ P<C0.01.

qPCR # Ml /M R F B W IE TRPVI/TRPA1
mRNA FiE  qPCR & W /N B 7 5 N B 4l 21
TRPV1/TRPA1 mRNA £k RWE 1 iR, 5
i F AR 4AE L, B R AT, Py RE B A A DL
TRPA1EPLAI+ AR ) TRPV 1 mRNA %35 i 3%
U A R EE R HC-030031 X A 4 TRPV1
mRNA FRLERA R EH (B 1A) . SEFARAM
b, B AL A | PR RE T + A R4 ) TRPA1T mRNA ik
W LU PR B 3 bR DR 41 ) TRPA
mRNA % ik , i HC-030031 & 3 1)) #i £ % 20 1y
TRPA1 mRNA ik (E1B).

Western blot #: /N R F B N IEZH 4 b TRPV1/
TRPA1 ZARIE ST ARAMIL ,BRIAH N
i + 45 B 2 A TRPAHS PRI+ BB 4 1) TRPV 1 &
H ik B3 LR A EE B R HC-030031 X A5 7Y 21

TRPV 1 HREWIENA R E (K 2A 2B) . 51
FARAM U, BEARA A FERE + B AL 1) TRPA1L R
(S 7N T A ol N S = T ol i S )
TRPA1ZE £ 3k, 1 HC-030031 . 2 #1145 44 21
TRPR1#E H &KL (E 2A 2C),

ELISA # il & 28 7]\ BR 1 i35 % BE A& i % i = IL-
1B.IL-6 . TNF-0 1 PGE2HI & E HIEFA4MLIL,
R 2H N BRI (T8 3A~3D) DL K I s v i (1
3E~3H) f1 IL-18.1L-6 . TNF-o Al PGE2 Y & it &k
ETE s W — PR gE AR FE T T HC-030031
i 3 A AR R 2 /N Bl i DA B I p e v TL-18
IL-6 . TNF-a fl PGE2 i & 4 75 o

ERRXEXRMVNEZEANBRFENERALR
TRPVI/TRPA1 EARIEHENM WK 4 s, W
Ji + R 2 /N ERN AR 41 2 TRPVLAE TRPA1 R
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z 37 (12)

{n

Relative TRPV1 mRNA expression
>
Relative TRPA1 mRNA expression

s, Sham group, P<C0.01;  vs. Model group, P<C0.01.
1 EENRFEREHLZ R TRPVI/TRPAT mRNA &%
Fig1 Expression of TRPV1/TRPA1 mRNA in endometrial tissues of mice in each group
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A: TRPV1/TRPAT1 protein expression was detected by Western blot; B and C: Quantitative analysis of TRPV1 and TRPA1 protein

expression (n=3). " ws. Sham group, P<0.01; ¥

vs. Model group, P<C0.01. 1: Sham group; 2: Model group; 3: Model+ Cinnamaldehyde
group; 4:Model+ HC-030031 group.
2 BFHMRFERRALAH TRPVIUTRPAL E B RiE

Fig 2 Protein level of TRPV1/TRPAL1 in endometrial tissues of mice in each group
FoaadRm SR FARAML, A H /DR

TRPV1/TRPA13EF ik B 2% 18 TRPA 1S HiH + T S/
R M AR T AR /N A TRPV1/TRPA1 K [ %
HBEAL, X8 TRPV1/TRPA1 S A T fE 5 /M, PR SR e — ol M 38 AR 48 E PR B L TR

PR SR E P S IR A G o N SO AR A I R R 2 — , B A
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A-D: Concentrations of IL-18, IL-6, TNF-« and PGE2 in peripheral blood; E-H: Concentration of IL-18, IL-6, TNF-« and pGE2 in

abdominal rinse solution. 1: Sham group; 2: Model group; 3: Model+ Cinnamaldehyde group; 4: Model+ HC-030031 group.'" ws. Sham group,

P<20.01; ? vs. Model group, P<<0.01.

El3 ELISA#MGANRINEMIMEREERHNXERFEE

Fig3 Concentrations of inflammatory cytokines in serum and peritoneal irrigation fluid of mice in each group

7 IR A SRR . N S AH DG 1Y 22 R i 4
598 B Ak L 5 E AN A JEL RN Hh AK e 2 2R 89K Ak B
PR RO AEE o R E A 3 0 %) A0 B F (4D TL-1B TL-6
FTNF o 55 ) 4347 £ 18 RS ml B X PN 5 A 3] 42
T EME T, S TRPV 138 18 B 244 Pk o s
il 75 J] Rl w28 B0 , BB R B A4 M ROBRVE L BOR
B B8 B8 98 RE B AR 1Y = BN . TRPVL
TRPAT & LE 4 0E {5 5 38 B b ke SC A F 09 BH 25
i 7E PN 5 E A OGP R AR P BILED R T
F AT 38 4 N S E /D BB AL, 25 4 TRPAT il
FIFE 7, 20 B TRPA1/TRPV 1 53 B AKX P9 S
/IN B TR R 98 TR 1 5 T, Sy D S R DG R 11
RIT PR LR IR

AWFIE 45 R Bs, TRPV1/TRPA1 FAIATE N
SERE/NEL 5K B TRPAL B3 ) P9 A 5 % iy
SE 51 /N BRI B IR VR B/ s TRPAT
il 771 HC-030031 X} N 5 4iE 51 A2 19 /0N B 0 06
YR S 2, 368 TRPV1/TRPA1 S 1A (9% i
ARE S N SR /NG E BB IR A L. W
P T — A58 1E P S /DN BRI T R s T R R R E
7 i, 1 HC-030031 W)X H A 3% 90 il 46 H
$&78 TRPV1/TRPA1 5 RAK W] 58 A R T 8% A1 0w i

RAEWIATE , TR 516 T, 1Y s P ak

W5 W], 9% TRPV 1 I TRPA 138 38 ] 18
LR R 2R /R G B ] Toll BE3Z 4K 4 (toll-like
receptor 4, TLR4)/NF-kB 1 NLR % & Pyrin 38 &
M 3 (NLR family pyrin domain containing 3,
NLRP3)/caspase-1 i [ {2 S| 471 Jili 5 4 5E (1 7 o
7 — T AR S RIEE A B TRPV 1Al TRPAT il
W R A 98 0 2> iR 2 BE (lipopolysaccharide,
LPS) i 5 /N B &0k Il 8 4 . TRPAT DL J&
TRPV17EL5H [ 5 AE BE 88 F I &5 58 38 A oG, &
BT HORUER UK B IR #2298 . TRPV LA
TRPAT1IE I AT LA R 48 0E B 800380 55 | %
15 J5 7K S0 R 5 A% i 20 b AX 4 220008, LI5S
Jei 208 M R B I s RGN, TRPV1AI
TRPAN £ A IR 55 16 35 LA % 36 58 4 i P 8% T 1T
KYEEBEAEH . F5EIESE TRPVI-TRPA1 A B 1
FATT BETE W £ AR TS T 19 S ',
R 11100 5 TRPA1 M TRPV1 35k I i &
Yy, 0 B PR B G TRPAL IS P, IF 4l 5§ TRPA1 #l
TRPV1 Y B, 1 TRPA1 F1 TRPV 1 J& 3¢ 8 il &
JEA Y. A4 TRPVL AL TRPALLE P 1Y % 5
32 FLAL I T 2 B R A RE PR R I T AE A IR
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A: TRPV1/TRPA1 in endometrial tissues by immunofluorescence staining, showing merged fields with TRPV1 (green), TRPA1 (red) and

DAPI (blue) ; B-C: Fluorescence intensity of TRPV 1 and TRPA1. " vs. Sham group, P<<0.01;

vs. Model group, P<C0.01. 1: Sham group;

2: Model group; 3: Model+ Cinnamaldehyde group; 4: Model+ HC-030031 group.
4 BRERARNEHNRFENELARAS TRPVIUTRPAL1 ERRAHLE M

Fig 4 Co-localization of TRPV1/TRPA1 protein expression in endometrial tissues of mice in each group
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TER KRB EZ B RBERENHE. ENF
i L 30T Y Sl AR R vh | S RE PR R I AR PN R AR A
F (vascular endothelial growth factor, VEGF) Ay
mRNA FHE K T H X R AR L 5 M iR
I7 JC O o [a) I 4 A 4 e 38 3k Al P BT R A 1Y T =X
POAR SE B o 18 N IR S A R B B e R G
55 £ A F0ES S TR MRS

T FHb A KRB BE . Krisztina 2 BF 58 & B,
W 98 25 VT R A 2o 9 YT AR AE 4N B B AN AT RS
Ik B i 9 KRR N B 4L 40 TRPAT A
TRPV1 I £IE . B 5T 3 B N 548 /N B & i A
i I VR R 48 P I 7 TL-1B8 . IL-6 . TNF-o Hl PGE2
B & 3G, TRPAT #04) 71) HC-030031 & 2 417 il
R TRy £ IK, 1 B = TRPA1 A TRPV 1 £E I R
DA 5 i B AR HR (1 3 T8 BB DA K 4N i T R 56 IE .
I, 7 2 i — 2D AR SN 58 IE S TRPA1/TPPV1 &
AR R MR AE N R K R R 1Y A BLPE
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