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Abstract

AIM: To detect the expression of protease-acti-
vated receptor-2 (PAR-2) in the colon and sub-
stance P (SP) and calcitonin gene-related peptide
(CGRP) in the cornu dorsale medullae spinalis
and to explore the relationship between the acti-
vation of PAR-2 and visceral hypersensitivity in
mice with dextran sulfate sodium (DSS)-induced
low-glade colonic mucosal inflammation (LGI).

METHODS: Thirty-six C57BL/6 mice were
randomly divided into two groups: LGI group
and control group. The LGI group was given
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1.5% DSS solution for 5 d and distilled water
for another 10 d, while the control group was
given distilled water only. After treatment, the
myoelectric activity of the abdominal wall at dif-
ferent levels of colorectal distension (CRD) was
recorded. The expression of SP and CGRP in the
cornu dorsale medullae spinalis and PAR-2 in
the colonic mucosa was detected by immunohis-
tochemistry.

RESULTS: After treatment, colonic histological
index (HI) in the LGI group was 1.500 + 0.926.
When the colon was distended to a pressure of
15 mmHg, the myoelectric activity of the ab-
dominal wall in the LGI group was comparable
to that in the control group (27.958 nV +1.660 uV
vs 26.947 uV £ 0.854 uV, P > 0.05). However, the
myoelectric activity of the abdominal wall was
significantly higher in the LGI group than in the
control group when the colon was distended to a
pressure of 30, 45 or 60 mmHg (33.455 pV + 3.786
uV vs 31.253 uV + 3.842 nV; 46.848 uV + 4.038 pv
vs 37.267 uV * 2.542 uV; 47.207 uV * 18.151 uVv
vs 33.798 uV £ 8.415 uV, all P < 0.05). The inte-
grated optical density (IA) of PAR-2 staining in
the distal colon was significantly higher in the
LGI group than in the control group. The IA of
SP and CGRP staining in the spine cord was also
significantly higher in the LGI group than in the
control group (40.769 * 8.422 vs 21.718 + 4.131;
30.288 + 13.530 vs 10.788 + 4.490; 46.829 + 26.261
vs 13.997 + 3.340, all P < 0.05). There is a positive
correlation between the expression of PAR-2
and SP and between the expression of PAR-2
and CGRP in the LGI group (r = 0.622, P < 0.05,
r=0.588, P < 0.05). The expression of PAR-2, SP
or CGRP was closely correlated with the myo-
electric activity of the abdominal wall in the LGI
group (r = 0.439-0.835, P < 0.05).

CONCLUSION: Low-grade mucosal inflamma-
tion induces visceral hypersensitivity in mice
possibly by activating colonic PAR-2.

Key Words: Irritable bowel syndrome; Low-grade
mucosal inflammation; Visceral sensitivity; Prote-
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ik 2
BH: KT 4 0% G 8E 2 R (PAR-2)F 4L
5 2% B 45 AR K g B/ S0 IR R A0 3 A e

Fik: 36 AC5TB/6 REAL A 24, AL (A
RB), 187, & LH AMAK B LA, 12k
AR E R (LGI)ZL(SA), 187, 1.5% %) AL
B2 4M(DSS) ik B WAk RS d, 8 A R ARk
10 d. H15K M MERI & . M 2L
W, RIRAALALT FE IR K 3R(L6-S1) AR
% A SP. CGRP& A Ao 2 17 40 21 PAR-2 & 3% .

LR F1SKAT, SL(LGIL)L i bt X o
5 #1.500£0.926. £ N/EH K15 mmHg
BY, SZH&) MR BE Lt 1A 5 A 41 )L 8 | % it
F & 3(27.958 pVE1.660 pV vs 26.947 uV
+0.854 uV, P>0.05). HZ4m A JE A 430,
45, 60 mmHgh, S A LS #& 153 &
FA%L(33.455 uV+3.786 pV vs 31.253 pV=+
3.842 pV; 46.848 pV=+4.038 pV vs 37.267 pVv
+2.542 pV; 47.207 uV+18.151 pV vs 33.798
pV+8.415 Vv, 3P<0.05). SLA 45 B PAR-2Fn A
#% f ZSP. CGRP 14143 & T A21(40.769
+8.422 vs 21.718+4.131; 30.288+13.530 vs
10.788 +4.490; 46.829+26.261 vs 13.997+
3.340, 3P<0.05); PAR-2#91414 5 SP. CGRP
IA{AZ R #R A EA % % A = 0.622, P<0.05; r
= 0.588, P<0.05); SP. CGRP. PAR-2 14185
P BE LV, 8 1B AL ER 2B AR £ (r = 0.439-0.835,
P<0.05).

Zit: BHERKEXETEMmINRAEHG
M AR, 5 45 IPAR-289 7EALA £

F88): B7 5 iR A E; AR IRARE RIE; AR
W, EEBEMLZIEK-2;, &Y% PUR; BER
AR R Rk

s, TR, BIAGRERE SN ) \SESPAR- 2 E AP R
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table bowel syndrome, IBS) A i i UM 1) 985 7
B IREY, AR %2 i (protease-activated
receptors, PARS)ZK 5 & — P 2 AR TIR IG
FIRRIDESZ 4. PAR-2IFI BT P M o BBURE I 1 A
Arh s — AN AL R E IR Y
V3 PN R S A7AE (1) 90T 2 A 40 o] o 28 R R S0
F16 5 B Jit DA, K40 3 A S S 1 43 2
JBE 2K 1 B (try ptas e) BY DI S0 #1228 40 Jfa 55 98 A 4
M _EIPAR-2, TSR [S-HT P )i (sub-
stance P, SP). P45 3 AL KIAH JC B H (calcitonin
gene-related peptide, CGRP)ZF | W2 AE Nt
2T 2 KR B AORE A MR SR, T LA T
WAL N4, B A LKA, 5 shib ik
FUSUBAL A (1) G0N, A B 30 1) 4 5 P U2
PR R R O AR AR R,
IG5 1o 60 L ot o e e, W R PSR o s P 40 v
Jo £ B 1 IR T N, 3 B0 W R R 4k
I ACH BT SCHER TR, 4 i R RGBT O
A eI PARS R/ 3 5 L P I v ek, 6
N FEY D B I R IX R JERE A A T LA Rk
(1) P9 i i 52 T W 7 DRI, AR RS A T
51 7P CR e T I € i Y s o S N ]
WET &5 W B BRAR B 2E I & 3 1l I PAR-2 R 4t
I MBI N IERCE DI e, A TBSHIWFFEH
TBIT ST T ).

1 #RRSE

1.1 #H# @HECSTB/6/IN, &, WLk, AR
18-22 g, L3634, Iy T- EIRE K v SER B 0,
TRAHE T R SR, B REE oK, B R
KAkl g R e BB, DR AR AR NG P
XSG DA R R B4 (dextran sulfate
sodium, DSS) 425 EMP Biomedicals/A #) 77 i;
Wi B AP/ RSP v BRI B i+ 4l
W TR B w7 s W AE R bt/ I CGRP
Z UM B AL U B AR A TRA A
Al W 2EPUR PAR-2Z T8 B P b 36 [H
Santa cruz/A H FE ;. VR I A 2L E AN
RAEM B P e ARG R A A .
AT A0 SFAL(RM6240) 4y RS ) H .
1.2 7%

1.2.1 AR 520 S50 B ) 1) A 2 K
SEWRIKim S g/ BB IR 3% DSSH
WS d+ZEIEK10 d IAMEIR AT LA 3 i v 45
RNE, WO W FAEIRIY 2%, ShA it Jo A4 o 2 Pk
.o TRE R, ARSRAECSTB/6K B A Hitk
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4R 15 mmHg 30 mmHg 45 mmHg 60 mmHg
AR 26.947 +0.854 31.253 +3.842° 37.267 +2.542° 33.798 +8.415"
S8 27.958 + 1.660 33.455 + 3.786 46.848 £ 4.038 47.207 £18.151

°P=0.000 vs S4H.

F1.5% DSSHKS d+Z81/K10 ddt i KR
gl 9 IR K36 L BHAL 3 244l AL
W2, n = 18): N TDSSHRIAH, 45 T 780K A
FHRH. 18 PG RAE(low-grade inflammation,
IGL)41(S4, n = 18): T1.5% DSS¥W H 5
d+75 18K 10 d.
1.2.2 £y K 5% M KruschewskiZE ) 7
IS AE SOk, B4/ RAE LI 45 R 5 GR15K)
53 EAT IERE JUL R (AR . A B A S
WO SRR 2 kHz, HFHLL: 200 ms/div,
REPFE: 200 pv, B EH A 0.001 s, JERAE: 3
kHz. 70 5HC15. 30, 45. 60 mmHg¥) 45174 7k
J&J7 R 104N S RE S rUR B, BCL P39, AR5
92 IR, RIS F T B RE TS (.
1.2.3 &AL 2 AR A0 L2 SE Pk st
WK E, Aot/ N, BB G (L6-S 1) iEiz
AN40 g/LH ik I ] 5E, IR GIEI K, — R
B, A, U)kd pmE ), SPRICGRP
LR H AR A 27 R T S A 2K
g, BEATITIO0.S em(FRZE 45 I DC) I &: 4l
281 cm X 0.5 cm, PL40 o/L AL &, Al i,
DI, HEJ o, JER AR 3 20 e 4141
2B G T fFPAR-2 R IATE L (BT I PAR- 244
TAEMREE A & 200). &5 A R0 SHER (G,
TE R 5L N MER (X 400) I il KruschewskiyZit
AT L e B (histological index, HI)PE/", HI
07> I A TERAE, 1-45) NI RAE, 5-80r I
RE; 9-124) 0 T 5O0E. RN H UL I3 7k
g LML= Y] Fr, Rk U) A AL ALY
K HTPP6.0EG 53 #1 2 48 I 5E Pk BG4y
W BE A (LAY AT VB, 3N PLETIA BISF- 3448k
LA ZIIA.

SFitF A AR H i Himean+ SD#R
N, G IdT R S I 4 SR N R D e 8 3 TR
(PRSI &5 R SR FH A 1) 7 8 LU A 1) 7 22 43 T AT
Wb, [H]—ZH S LIRS AR K, AR 240 n)is
HBH AT, BARGe T I H SPSS17.0%
LGRS, o= 0.05, P<0.05& R~ B3
ZESt.

www.wjgnet.com

2 B8

2.1 — M oL ARSI 36 BN B AR AR ) R
BITEAET. S/ B AR BB 3R tH Bk & s>, 285
R IR TR T B, FERAE, 585K 45 - H
DSSHCAKH &M A, NS, i
/N RHERG OF. ZB 12 K BT /N BUHECE PRIk 34
WAL IE R, PRTRAT TR N, A4L/ BRAEREAN I
R okt . RHERG (R M, A=A
K.

22 ZIAHESR & X7k 4 SAHIE /3 A1.500 £
0.926, AZHHIVESS 40.255+0.744, —H EREH 5
P8 (P = 0.005), HiHiKruschewskiiZ: ", S
ST 45 W R B 9 TGS JRERE Y,

2.3 LAMY KRG MAENE T KAKES
Levene 7 =55 MEASIG, Wi 7 2257 Mk, 4R
LR FHL S D-#i 34T LB 40 T 24 45 I ik s
737415 mmHgh, — 20 [] I BE L HL iR A 1) 22 7 6
Giih 2R (P = 0.929); 45l k77430, 45,
60 mmHgl, SZLAIMTRENL IR & AL
P=0.000, %1, KE1).

2.4 JERBEHE ASP. CGRPAL SPRHMEM
SARET AN T HENE MX)E, BERE 6
WORL Bl 220K, 52X R A, CGRPRIS T 7 HiE
MR, RO G, TN B 5 a0,
PRFVECR IR ZE TC A M (D>50 um) P R, 14
TRV /N A28 T0 4N M % (1 7R BN e £ (1612). S
SPHRICGRPIIT-H1A 5 ALL 22 R 3 G vl 2
= X(P=0.000; P=0.001, %2).

2.5 &R P PAR-24 KA PAR-2FRILT-45 1
LA AR DA, 594 0 (13), SZALIIPAR-2FH P
I B A, LA M40.769 +8.422, TTAZL K
21.718+4.131, MM ERA G FEXEP =
0.000).

2.6 45PAR-2% A 5 A% H ASP. CGRPAX
a9 48 < S Z5 LR A e APAR-2FH 1 34 1)
A 5B 8T ISP, CGRPIMELRIEMIA
5] 5 IEAH X OC &R (PAR-25 CGRP: 1 = 0.622, P =
0.006; PAR-25CGRP: r = 0.588, P = 0.014).

A K gz, T VAl
it FEMPAR-2%
R, 3 A N RE R
AR, AR
IBS#) & JR AL 2
BT BE R FAT.
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| B 3E XA

4 i b BEAR E K
SE T VA 3N AR
Bt i A, 1216 R
4 B IBS & #
FRH XA H
He9tEm.

1 ¥iKERNIEEEMBTL. A: A%, B: SZ.

& 2 BBEEFSP. CGRPHYIAME (mean + SD)

pay izl SP CGRP
AR 10.788 + 4.490 13.997 +3.340
S7H 30.288 + 13.530° 46.829 + 26.261°

°P = 0.000, °P = 0.001 vs AZH.

ﬁa 3 SAEBESFCGRP, SPSIEEENEBEKFEMEXRDH
)

= BEANEBKIE(mmHg)
. g ¥ g

15 30 45 60
CGRP 0.042 0.610° 0.521° 0.740°
SP 0.439 0.724° 0.583° 0.615°

°P<0.05, °P<0.01 vs 15 mmHg.

2.7 S/ A PAR-2 5 BT AE L, b 4H 69 A8 X
HMWNIE S 30, 45, 60 mmHglt, PAR-2FH
PER AL LA A 5 I RE UL AR IR 2 18] IEAR G (r =
0.622, P = 0.006; r = 0.550, P = 0.017; r =0.835, P
=0.000).

2.8 SZLAHEH ACGRP. SPL5 /s RMLEE AL, K
Feg AR ke KPR T N300 450 60 mmHgl,
HHELY fAICGRP. SPRHIMERIAMIA M 5 IRAENL
FAL IR AP 1) LA DG OG FR (3R3).

3 11E

FEAREFUH, S5 AL E 4 L AT iil2%
Z 5(P<0.05), H.SZHWE BLVES 70 AR S 4 0% V0
P, B YR SRR I AR I I, IEAMRHIL
JHRCFEL U RV VA PO B A A P AR A A
AT IR (1) 45 W R IEARJE 9 0 v] LA

/N B P B o BB (2) 45 1 R AR B R 7T LA
{45 LI A MPAR-2255 B, XFPAsth 5
S N JESE AL P8 hRS P CGRPFR I L1 2 1]
RIEAHR KR, Bk, 45 %R 5 0 m i i
RPAR-2VE AT e A A I b o B A — s 1)
YER.

[l Py AN LR W, T RIS A A T 1 1
I ST T AE AL TB 'S P T Vo SO AP 1) 95 £ T
H N 2. B S Al AR SR i K S
BRI B S IS IS ¥ 2R i AT A S T i T I A
BB AR AL AR, WOm R AR RIS 5 T
45 i JRE KA, F ORI R R A 2 B AT 1.
i S 3R HE I AR im 2P ik, ARFSTEoR
KH1.5% DSSH MBS d+H Bk HZE K10
dJi, SU/NERIEVES I .55, FFEIREE %
FERRE, 1#51.5% DSSH MK HS d+ B k7
TR7K 10 dJ5 I H 4 i B AR B T 1) /) LA
R, HX R BE 980 v] LR B0 B I e i
9. DSST5T 1) 45 W 9 0E S W FEMRE, AR 22
N, G TR, Sk S A A AR e v 2%
fift It AR, BRI AP BN 1k R S I AR Ik 2, T A
ARSI SR FHD S SHE T /IN B 25 W IR B 98 R A5 70
HIE AT

I ARG BE 4% SR S A AR J A 28 K RS SR
FI R, FEHEA N SR IBSHIR AL, B
JVr T 3 I A P A B, R R R AR B ES
AT AR S R, RIS
WL Al-ChaerS5" A 1 IS4 KR, 46
mmH g9 5K 7y a] 45 2 X4 A4 3 i S
A S5 I AL, R A AR T IR
SRR B PR A 5 P AT 5 A A BE S 2 K
SRS SN, BT At @A), AuF5Th &
B, 615 mmH g SZH G AL i i 5
XA TG I S 2 e, BRATIHE M AR BREE IR ) A 15
mmH g I8 A IE B SAL /) B P B, 5 A
YIAHLE TG W22 ). MifEsk%E K J) 930 mmHg
&, SAEAMRHILIR F e R A ZH B B T, %
I H A A B v PR RBURR R S AT 5 4 R A
1, EAMLAH VL FE R KR S5
W 9 R R e o B G A R el e B B
UG R S A VAT A W B ) S P
JIEBURRAE S o, X SeAR A AL T IB S A 1) 3
AR B AR AR, 353 B &5 W A I RILAA N O R
PESE .

A, SA/N A HESP. CGRPEIAF!
LEIIWLIA I ZE N _EFIPAR-2 (L B AL B3
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[ PR E:S
25 B FB AR E K
JE A8 G R

2 BEEEFASP. CGRPEEE(x 400). A, B: SPELEE; C, D: CGRPYLE; A, C: AZH; B, D: S?H.

3 ZEAPAR-2EE( x 400). A: AZH; B: SAH.

W% WE 2 MARLE ] A DG, X R IPAR-2
(1L I8 2 W] DL DR E T £ i 28 TORE TS P
CGRPHSIN, W]tk TS A I S A P 1 . S2L
gl LA 22 NPAR-2 P PE R OX (1A 1 5 HE
SP. CGRPHMRIEMIAE Z (015 VIAH G, BR
BEIE S 0930, 45, 60 mmHglR, SZH 45 iz ML)
22 MPAR-2BH MR IE IIA(E X SAHHECGRP.
SPPRH R IA B LA (E 35 15 R YL R R e 2 [R] 25 )
MG, LRGSR 25 WA RS 1 48 S I JULTH)
PZE N FPAR-2FIAIE 2, 5| H BEIR D AP LE
JFU(SP. CGRP)REJEIG N, AT 515 P i i B
WA M5 A AR UL PR T P e 384 . DR e AT T4 )
PAR-2F7 ] (g & VAT P9 TR S 5 (1) T L4 1

PAR-2 & B K 40 i 4 (1) S Jiki o 11 A 1T
(1 — TP GEL FIRSIRSZ A, SR ER 1l T~ K 4 i
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JISE SR B TS 2 A i Ab, R O 2 R4 21

ML IPAR-2, 5N )12 AFEPAR-2 B VL) il
270, N LA IPAR-2#EhF(SLIGRL-NH2)
BE AR AE 5 SRR AR B 1 20 40 it 25 4.
XL PAR-2 [0S 7 P9I v UM 1 A v
P — AN E R A AL RTINS 7Y
1B S T 45 i JIE K 48 it 4 2 70 28 JBk 2 1 il /K
P3N, 10 HASTB SRR AT OGN, ik ot i o
S Iim R 23 7 L OE NN S i P oe] 3
SN B IR I R AT A O R B IX
KBE AR AL G FR LW R E A
it FT LA SR R 0 R TG IR A S R TR,
BN U AE, AT SO R AR R 1 B, T IX
Tl R 497 25 I 52 2880 I W A48 22 5 TR B 1 I A1) o 7
MIPAR-245GUH T BT, $E/R1B S &5 1 &b

b G AR K
o b, A2 % AP R
0K L R
AR, WF R
LN &
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;gﬁfﬂ;ﬁ B TR B A5 Rl A RO AR (g T I VAR PAR-2AE B WFSE PR LTS 4h T 4 S MR I B Ak
st ma i PARFFPEIOWLTL 2He ML, SEONIEEGEILE.  FISPHRHUR T LU JHUR VB S (0 R Sk 4

RAET TR e
7 ).

PAR-2I8 i 4l i AME 5 I 15 i (extracel-
lular signal-regulated kinase, ERK)¥% S i& 42 F1%
TR NG, oA o 2R,
AR TF SO U P EAS SIS . Bl Ca® IR 3
T, R IO FC A AR Y T S B AR 5 T
FEEAEHMMZL L TUWCGRP. SPHI L BEIHAR
SETARE I, T 52 0 S i 1 80 7 B o it
T4k, c AMPE S AL A Ca® 7T PRAR AR 7T
15 5 P 3 AN A 5t PAR-23S e mf Y20 Bk A
PEWCAE, BN EIZ B, 46 38 ik i 1], B
% P ST 1.

IB S EA-1E T BETT A A 48 B0 BRI
s ()JERSE - BN 26 20 8%, BV /N P o3k
B A B PR I (2) %o TR ) v g, B X
I O™ AR B SN (3) PN I - K A 7 )
S BOR. FRBEI A R R: I 2 A
BT A B0 1 28 7 1 908 0 Ak B ol R T R 2 il b
FHESUIN R L, NIBSIIIA T BRAEH 7 k.

SPUT S K P A 33 407 T AR R B
Dy A 2R3 IO T AN 3R U I R 2 £ e
80% CGRPH 1% S5t V[ M, IX L ph 28 o2 i
BT AN A LT YE (R BN, AR A0 R R AL N\ Al
2 5SPALAF I — i & ik, BRI DL E B
Pi AR A, ] Rl i 2 2 SPRE . H7hI
SPRAAR . SEKSPIIVE I 1T 2 5 2 0E 7 10
ARG S ), BuenoZE PR BN, SPTH )
K55 98 5 | 1 S A 2 D AR O, 7 %
SRR A 98 5, SPAE AL A1 # 28 0 Uk
R EEAE . WAL R, WA
JI /N6 S /ISP, CGRPEIE LI, 257
PRI SRAS 5 TR A N R, RO T A0 JE 9 i o
W, BN BUR BRI, I8 AR HL e
E34 0.

PAR-2& P28 F 35 Bk 45 h I — AN L EFA TS,
TE I VAR SRS B s 4 MR AR 22 K R IR PAR-2, 1]
D G P IR VA AR IR B R G, JF ]
WA RN, SRR TSR EE
(¥ i S . AT T PIR A AN, 4575
pglISLIGRL-NH2Ji i A e 53t ol LIS Jin g i
(BB, 1T AR 25905 | S R B 98 RE BT 5 1) 77
NI AR, R NP SE BN Ry T4
T ok 5 R A R I A M B i, R
AML-7(— P LR A 11 5 S O 10 2 B 1 61
Fya] ABH K7 B SLIGRL-NH25 [ ({13535 M

132 ) Dy B 250 1R A R I ). 3 36 W S PRI
RIPURIN S L YA RAEDUR SR W &5 iz ) &
S T E AL R UL 2 G
A I R IR AE 28 B AL L )5, X ALT- 3R
Ji UL I 4 26 G R PA R -2 16 AN L S v Al i 48
RGN FINLIE A2 0GRS 25 1, X
it e L — IS i WL I Ao 0 DA iy T U
MVER. 28 BPTIR, 4501 R AR BE 28 RE T LAY
558, T M 1 P AU AR . g LT b 2 A 1)
PAR-2IK Y N v] g O 6 15 AR (00 2% fr Pk 1 v,
LR BEIK T 3R IR 22 b 2 Ay 1 i 8368 T
JCH AL IR AT 5 B ST (SP. CGRP)IEE
I I R PA R-2 ST 5 35 P U v AUk
PEL PAR-2F4I 5702 15 B % B AR P JIE Bt ik
WA I T B IR AN, IR LRy n LA
FERBIBSIATT 2P (I B Ak s
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