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i E BH: Hit TRPVI ZHRRE G R ERKT, 558 % %% 4L (iritable bowel syndrome,
IBS) WHE B SRR = 4. ik @it = # LKA B (trinitrobenzene sulfonic acid, TNBS) 2% V& g 4 77
%, o RE B A A (wild type, WT) 5 Tipvi™ /N BARZE IBS W i HU/N RAR AL AR & B g8 5k - A
HE R 4 (CRD-AWR) 3%, 0 IBS AR A B oy WAL FIR 9 97555, SR T FRE LR
RERAKT., &R: Tipvi" MREMRAF IBS EE N ERATHETHAR N, R, 53
RAM b, AT TNBS $ KK 2t 1BS A K ¥ WT fn Tipvl” /D Bty & & AT {2 1BS
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TRPV1 contributes to visceral hypersensitivity in irritable bowel syndrome model induced by
TNBS in a non-anxiety-dependent mechanism *
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Abstract Objective: To investigate whether TRPV1 receptor contributes to the visceral hypersensitivity in
irritable bowel syndrome (IBS) through affecting the anxiety level. Methods: Wild-type (WT) and TipvI™ mice
were used to establish the IBS visceral hypersensitivity model by singular intrarectal administration of trinitro-
benzene sulfonic acid (TNBS). Colorectal distension-abdominal withdrawal reflex (CRD-AWR) was used to
detect the visceral sensitivity after the establishment of IBS model. Open field test and elevated plus maze were
used to evaluate the anxiety level of mice. Results: The anxiety level of TrpvI™ mice was reduced compared
with the WT mice both in the basal condition and in IBS model. However, compared with the basal condition,
the anxiety levels of both Trpv/™™ mice and WT mice were unchanged after the establishment of IBS model.
TrpvI™ mice show reduced visceral hypersensitivity in IBS model compared with the WT mice. Conclusion: In
singular intrarectal administration of TNBS induced IBS model, TRPV1 receptors may contributes to IBS viscer-
al hypersensitivity through a non-anxiety-dependent mechanism.
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JY 3 T R 2R L B W IE B ) R R 5 RS2 A
T 5 RO KM R & B S AL 3k
[ 25 1BS 1774 P, 3o py ik v UK (visceral
hypersensitivity) #i\ /& IBS A% 0o 2 A 2 5
BLHI AN A 2 bsan ™, H 0 56 T F sebL i E A
WANTE R . IR IBS T BRI T BOPL L, XF
RAEHT ) IBS B IR 06 7 48 s A IR V69T T R A
HEES L,

Mk B 52 4% H 7 8 3 A B AL 1 (transient re-
ceptor potential vanilloid, TRPV1) /& —Ff {5 F A5 5
2Oy T, IR (> 43 °C) H'. BREREZFh
TR BRI, SRS RS2 BOE, Rt H
PeA5 2 B TRPV 1 3814 78 A JE R A 48 70 I
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RS 5 I AT T o, BT 2E P AT e sk 11,
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e, BRANEME RGal, 152 AN X a0 S
AL BB B B4, TR B TRPVI 5244
R iE, HAEY T TRPVI AR PLA G, GEWHE
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TRPV1 SZART A A4 TR AMU A4~ #% (basolateral
amygdala, BLA) N 5 filf& 16 Dhae )38 98, X RE2
P SRS 1 AR B LR 2 — U DR TRPVT 3244
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SR T e 110 L DR B AR DG ML A3 0 — PR . A
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Table 1 Al-Chaer AWR score

rp AR 2 24 2 25 Chinese Journal of Pain Medicine 2021, 27 (2)

B&

1. SE5 5 J o 41

ASLIG AT B RN 11 B, &S, RE
N 20~30 g (I EF A C5TBLG /)N AT 5+ C57BLIG
) Trpvl™ /NBR: TIFRIAERIRE N (20+£1)°C, K
B (5045)%, 6y 12/12 h EA RS G REIEH .
YA HYPOKSEE, & HERROK, EE, e
Beaopl, ORER/NEBRAIE BB R S E R A B A
5 TipvI™ /N5 BIBENL 2 % 735541 (CTRL)
5 IBS #M4 (IBS), L4 4, &4 8~10H.

2. IBS P U e UK AR 28 (1) e ST

B /NRAEERIRT 24 h B HPOKEZE S, f#
F1 0.1 ml = A FEKAi#ER (trinitrobenzene sulfonic acid,
TNBS) (sigma, P2297) # /17 (TNBS 130 pg/ml ¥+
30% 0% ), ZB1EIE N IBS BBV /NS5 . IR
HANRAHEIRE T, 4T ESHER 30% CREE
W . 2 BRI RTHOE 1) J7 itk AT 1,

WA AT, A /N RSB R TR IR, H R
WA FR, B HK. BEER 28 RINEM .
GRS A AT P ISR A I, R AT /N B
S 1 9 IE KT B PPl

3. IBS HE AL A AU AE I 1A

K45 E Y5k (colorectal distension, CRD)- i
EESIR] 2 5 (abdominal withdrawal reflex, AWR) /7
AT P AR

St Gk RHCARA R, HED FK
fNR G, EEERIEIENOEAEmAN MR, &
BREEFEBNLZ 1 om, IR PEEDE T/NRER. #
NRETREESET, RENR AT G 23 E AR
ey, f5E IR A /D 40 min J5 T 4G CRD #:1F. Phik
FERFEHN R HERFEN K I 4ERF7E 20, 40, 60
J 80 mmHg, AL SIFES:20s, HE 3K, [F—
JE IR FES)E RN 1 min TIE SRR EI . AFE
F1Z 1824 5 min f1A] BRI . WEEARFE J1#) CRD T,
/N BRI RS SO R, JFARYE Al-Chaer P73 brifk
HEAT AR FIPEY (FE 1) o APRAIES2 56 e 4F ™

7% Scores /NERJEEER I AWR scale
0 TCAI 858 1947 N B No behavioral response to CRD

1 BCck#issh a1k, B A5 Brief head movement followed by immobility

2 JEFBILA T 461 4f Contraction of abdominal muscles

3 AR R B U4 P Lifting of abdomen

4 fEREHLI B 1k 2 5 L84 @461 Body arching and lifting of pelvic structures
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P, CRD-AWR Al (1 P A2 AN [F] SE 36 N KA E
Fidg e R, R /ANRKMEA CRD K HEE
Wk 3 UOFICFIME.

4. 37525 (open field test, OFT) A 48
B (elevated plus maze, EPM)

I 3 S AT A R S S N BRI
BTN

ik

Bizeend . R (DR 50 cm X 50 cm X
100 cm K X % X &) BT RN E T, IR

KAV BRI ST UEET, K SR50 N
BT SRIFREEE N 1 h B, R E
TEW RO I aa I, A RN BRI R, AR
BERCAAE, Bk b — R RS R B SR EE ) T
LR DRIAT ARG S5, o
B 25 emX 25 cm) 45 B BIRFTE] . J2E N HO X
U I BhEE B i ANY-MAZE #4347 087 .
B E AR B YA KN ] 1 2R R
MBS emX35 ecm) Fl—AHOFE UM 5 emX
5cm) Rk, HAPAS R BERVE N A, b
40 cm RIS E . LT ET, BRI RE
TR EFIERN 1 h JFIFEER. BN RE T %
B, SR, D/J\ﬁ‘?‘ﬂ BIABE, PR 4
FR AR, Bk b— /N RS ks i+
B R R T /J\ﬁﬁﬁﬁfﬁﬂﬂ%%%ﬂﬁ% T s
15 BRI ) B AG . 30 N R Ik B % Je 3E ) P

B EFABNR A RS (WT-CTRL) fil IBS #2440
(WT-IBS), /528 28 K, 45/ H&E Y.
iR BN, 5% E S H (WT-CTRL) 254,
IBS #i 4 41 (WT-IBS) 7£ TNBS & 4} J5 28 K,
45 i AL 4385 56 R, TE WY S AR IR AR AP 4 3
bR =50 pm

Fig. 1 H&E (hematoxylin and eosin) staining images of
colon tissues 28 d after solvent (WT-CTRL) (left) or
TNBS (WT-IBS) (right) injection in wild-type mice.
The images show that analogous to the solvent-inject-
ed mice, the colon tissues of TNBS-injected mice are
intact and no obvious congestion and inflammatory
cell infiltration were observed. Scale bar = 50 pm
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5. GuitS b

SEIGHAE R I + AR (X £SEM) FoR,
SEIG K s B ] GraphPad Prism 7.0 A4 3E47 22 il
CRD-AWR %5 54 il SPSS 18.0 #f 1T Mann-Whitney
FEAESEATLS, WIS Ko AR T S 4
KM Z K& Z M (two-way ANOVA with Tukey's
post-test). P <0.05 NZERA G E Lo

Z R

1. TRPV1 25 1BS Pk = U T A

SRR ", REL T R 0.1 ml TNBS
J# (TNBS 130 pg/ml & T 30% L) 1770 e
IBS fAL, EfAAY (wild type, WT) /N FE TNBS #EVE
JE 58 28 R, dilmHE5ERE, JoH 7S AN 26 VR4
MR LB 1), RBAAHT 7T FTF I TNBS 7 EA
S| R SOE N, 28 KATYCHRAEIALE R . [H]
i, JEid CRD-AWR VAR T IBS A5 5 /1N BN A
MR L. 5N, H5UEES4H (WT-CTRL) AH
Et, IBS BRI /N (WT-IBS) 7E 40 mmHg (P < 0.05)
#1160 mmHg (P < 0.001) FE N, HAERUSENET S,
BB EEER (WK . ML EgRE, A
TNBS HLUCGHE R 7 AL B AE RN RS I T 1BS
P re AR AR A

] WT-CTRL (72 = 8) WT-IBS (72 = 8)
W Tipvi"-CTRL (7z=10) M TipvI-IBS (72 =10)

5.
41 ik 1.7
i skek
||
3 %% I

AWR scores
N

» mi

Distension pressure mmHg)

2 WT /MR Tipvl™ /NS ik TNBS HiJ& CRD-
AWR PF7p LU
S0 36 Mann-Whitney V%, *P < 0.05, **P <0.01,
***¥P <0.001

Fig.2 Comparison of the CRD-AWR scores of WT and
Trpvl™ mice after intro-colonic injection of solvent
(CTRL) or TNBS (IBS)
Mann-Whitney Non-parametric tests, *P < 0.05, **P <
0.01, ***P<0.001.
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it —PEHIE TRPV] 2462 5 IBS B4 A I =
BB L, AHEFEAE A Trpvl™”™ /DRI EE T 1BS
A, 7E TNBS H.IK#E ) J5 25 28 R CRD-AWR i
KR, Tpvl™ VN (Trpvl™-1BS) 5 Tipvl™
WA B4 (TrpvI™-CTRL) A EE, HAE 20 mmHg
(P <0.001). 40 mmHg (P < 0.05) 1 60 mmHg (P <
0.01) &1 FYIRILH N FBURPER N, B RE
PEZEF (LK 2) . [, 58743 IBS A4 2H (WT-IBS)
/NERAH B, Tipvi” IBS #E B4 (TrpvI™-IBS) /)N B 7F
40 mmHg IR IR, RIWH P e U ) 22
EZRBEAEEN (P<0.05 WE2) . MLELREH,
TRPV1 524k 25 IBS I s USRI R, H A
JWE R OB I AEAE I TRPVL B2 4R IX — B — iR 2
B, AL 25 H

2. TRPV1 S 5B IE &4

PR RHAT T 3000 5 m 4 = R A,
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W %E IBS BLAY /N R A FE7KF ) O 5 40

Wi se it g5 R EoR, 5B A RN R A L,
Trpvl™ /NRAEERRPIR IS 2 1BS G, 8
NG X AE R R K, B B ES (P <0.05,
DL 3AD) , AHPR R R Y /N BR 45 R B IBS i AR
HiJG, O XA AL . BBUE, Tpvi™ /)
B7E IBS i J5 (Trpvl ™-IBS) 557 A4 RN IBS i
i (WT-IBS) th s, b Ao Xk A 1
ks (P =0.056, WWEI3B) . LSizshihE
Pei o, B A BY /N BROA AR ST Z4H A0 IBS BEAY A |
TrpvI™ FEFESHALA IBS AL, &40/ B2 [A] 1
TEREWZER (WK 30 , FR&HIREHR
JITCZEH

AR E A R EOR, S AN RN TS
f I A B4 LR 4A) o TRTRUER BE N R (LA
4B) Jizzhiiey (WK 40 ¥R ERER.

A B

[JCTRL M IBS [JCTRL M IBS c [JCTRL M IBS

P>0.99
*P=0.05 P =0.056 P=0095
*P — —
251 P=0.03 200 P=0.19 150007 o .
—_ ° — °
) ° — = o] o
< 201 ¢ £ 150- ° e £ 250, °1°
g o ° . olo o 100001 | oo 0°
£ 151 o 0 53 . ole 8
S o % ° £1007 o S 3
i 1]
£107 g o 2 000 B 5000-
[0} 050 = 50 - —
E 5- 5 8
= st
0 0 0

WT Trpv1™ WT Trov1” WT Trov1”

B3 Wipskhst BioR, ERMRGER IBS E)E, SEARUNRALL, Trpvi” AR R XER N RZEK (A); #EA

H KRB NS (B): OB IR B TC R E AL (C) (two-way ANOVA with Tukey's post-test)

Fig. 3 Open field test showed that compared with the wild type mice, both under the basal condition and in the IBS model,
Trpv1” mice spent more time in central (A); showed an increased tendency in the entries in central (B); and showed no
significant change in the total distance travelled (C) (two-way ANOVA with Tukey's post-test).
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Fig. 4 Elevated plus maze assay showed that compared with the wild type mice, both under the basal condition and in the IBS
model, there is no significant difference in the time spent in the open arms (A); Entries in the open arms (B) and total dis-
tance travelled (C) between WT and TrpvI™ mice (two-way ANOVA with Tukey's post-test).
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IBS W I s U B (R g T AR R K 2,
W AN . RE Sy B - K N B TR B B R
(dextran sulfate sodium, DSS) # 7. 2 R ¥ M &5,
TEARZ J7iEH, 45l W ER TNBS &R A &A) 2
G 7%, TNBS &2 —Fib iR, e 541
ZUE ALE A R Thl gl SR RN . %07
TR RERS I UL IBS 55 N () I E s US4 sl
FIZREL BhEEE M S o WA U SR B AE . AR
FEAERABAUESE, B % 7 72 8 T B A2 AN B IBS
B 28 KoK 7 &5 W 98 0 K08 e3[R A A
CRD-AWR V2461l 2, IBS # %4 41 /) iR £ 40 mmHg
F1 60 mmHg & /7 F P E U A% T+ 5, 3 B TNBS
YR i 5 1R R ST TBS AR 2 AR 5T P I e AR
(PRI SEREAY

I S84 ) £ TUE 7T E 58 TRPV 524K 5 P I &
BRI T A 6 2, Akbar 25 %2 1L IBS 5 A Z0R
SER R TRPVL RIA LR Yo 55— T 70 2o,
ELE G RIFEE W, Tipvl™”™ /NRIEARFZBLH AT AE &R
PP IR AR AT 2 U B2 T 7k 1 P kBl )
AR P AR, R Tipvl”T AN R AR R Th
FIFE T IBS #5Y, 2 IBS WA Ty U 1 7 i R
TRPV1 AHIC ISR — IR T8, Hm A & 2 Fh R 24t
FVE R RI4E 5R. B5 8RR IBS #E AL /N AR EE,
Wi BE Trpvil 2[R 68 % 3% BE K TNBS ¥ 51 &2 W
JUE v UM, 3K TRPVI 246 22 5 IBS W&
U= L E B T2

IR L, IBS 9k NAEAE & 3F £ je s AR & 1,
O ER B AR BN IR AL H I AR R AR S 4, T
A S BLAAS PIJIERE S B i U, B R,
TRPVI1 2R SRR/ LN~ EA K. BROEE MK
X K6 ) TRPV1 ZAKERIE S P, HRED, %
T KBS capsazepine, A58/ A FEFEAT
YA Pk capsazepine BT S N K BRUIE P9 A
R B2 J2 (vmPFC) Ja n] R PAERE/ER P,

AW FARTT T TRPVI A& 75 0 LLIE i 52 1 £ f&
K25 SR TR . B R B, Tipvl
HE DRI o /N B LR TR A R PR KPR B 3 A, (EL S
HREAAALL, 1BS AL IR Bon s BB /K P 1T
Salameh 25 P9 flBF 9% & B 3ESE 3, 45T 025 ml
AN AR (15, 30, 45 mg TNBS) ] TNBS-50% Z.
BV WRE N, 5 S G R TUNR, AR SR
MR AR S S RAFRRRE, R
%S TNBS FER T EAH K. BIR TNBS W
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V£ R 2 B i & G 5 IBS (post-infection IBS, PI-IBS)
P IE S U S B L AR 3 T AT, (HE
B AE T BRI TNBS SR sh P se it 4
KIS — IR R & 5 HE M A B AR R P AN IR 1]
BB SHENAE, §e% 51 FFERR Thi
TAANB A T (0 G 8 SNE, 38 AN (R P 1) 0 S o
DA G AT D A A 5 BT 1) TNBS 3@ 52 771 & AN 2
PASI SN AR AP . 59— 7T, WFAR A
TRPV1 5242 5 £ J& /AR S 28 7= A= . AHRE 72 5%
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ARG I 2] A T BURR A () v EL Trpvl BRI W] 4%
fift 1BS SRR BUR, H2 5 & B BV RIS
SLARLE, I AT 20 £ K . BT TNBS
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iSRRI A IE = BURZ R IL SR, 4278 TRPVI
AR S 5 A FE RN A AR IR TR BT B8R T 25 AN TR
M@, ANFAEAHENE. FCNTE TNBS 55 1)
IBS #E 8, TRPVI 5244 AT g il i JF £ FE AR I K AL
125 N T = U

FEARF TR, W RELE = 28T 0k B S R I
TrpvI™” /N EEAKCF I B o T X X R 37 S 46 A
BT F IR E SR RA—FI S, BATA ]
RE I R AE T 3 S50 J5 BT m e Pk |
SEG, /N IR R L ARG N, BT PR RTE
AT TR E S e A B R R BRI LA
PR AT ) — T T TNBS i 51045 W % 2 d S AL e K
SFRE T A R B Rk, ok
KLIAEA R, BHiNiZLKhss 1.

2k LTk, TRPVI 245 IBS W Ik = BUK Y T2
i, WA A SR AS T . (HTE TNBS #8284 o 3L
S P I s SRR R P B R T i R R @ AR AR e
WEINLH 25, &EHFiE—PIRTF TRPVL %
AT Ik A RS M P I RBURR R () R A, AT AR
TNBS ¥ 17 71 5 5 P FL AR AL 2575 S92 el SR B 1R
4 (dextran sulfate sodium, DSS) #E/7. LR HE M 1%
BT, B WT 5 Tipvl™ B 1BS B 5 1)
ZE . TEMEE R N I BB 5 AR KA B U i
Befilhi b, dReR LU BRI 4A 2 AN = VRS TRPVI Hifi
PG IR AP O 1 22 57, DA Rl TR AR 11
LI AKX RIS E TRPV SZARLE b R 5 R

2 % X W
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