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Abstract

AIM: To investigate the role of low grade
mucosal inflammation (LGMI) induced by
dextran sulfate sodium (DSS) in visceral
sensitivity of the rats.

METHODS: Forty healthy male Sprague-Dawley
(SD) rats were randomly divided into LGMI
group and control group (n = 20). LGMI was in-
duced by addition of 15 g/L DSS to drinking wa-
ter for 7 d, and then distilled water for another 7 d.
The control group rats were given distilled water
alone. At the 14th day, abdominal withdrawal
reflex (AWR) and myoelectric amplitude (MA)
of the oblique externus abdominis muscle were
recorded respectively after colonic distention by
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balloon with ascending internal pressure from 20
mmHg to 80 mmHg. The colonic tissue samples
were taken for histopathologic examinations (HE
staining), and the expressions of c-fos, substance
P (SP) and calcitonin gene-related peptide (CGRP)
in the intumescentia lumbalis were detected us-
ing immunohistochemistry.

RESULTS: The colonic mucosal inflammation
score in LGMI rats was 1.56 + 0.78, significantly
higher than that in control rats (0.46 £ 0.54, P =
0.003). Neither the AWR score nor the MA had
significant difference between the two groups
when the internal balloon pressure was 20
mmHg. When the pressure was up to 40, 60, 80
mmHg, the AWR score and the MA in LGMI
rats were significantly higher than those in the
control group (all P < 0.05). The expression of
c-fos, SP and CGRP in LGMI were respectively
higher than those in controls (165.26 + 10.12 vs
126.52 + 11.48, 134.28 + 10.62 vs 120.82 + 8.92,
157.66 + 6.25 vs 118.67 + 5.68, all P < 0.01).

CONCLUSION: Low grade inflammation of
colonic mucous induced by DSS in rats may
promote expression of the c-Fos, SP, and CGRP
in the intumescentia lumbalis, and activate the
visceral hypersensitivity, which underlies IBS.
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mucosal inflammation; Visceral hypersensitivity;
Abdominal withdrawal reflex; Myoelectric amplitude
of oblique externus abdominis muscle; Dextran sul-
fate sodium
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R, BV R @,
IBS(4F 5 & & %
JEIBS) % & ¥ A
% b e B 4R AR
R IE . e AT
P 3X AR K JE 09 %
e AL ER B Z A 5.

A R R F J &L BRI KSR
A-fic-Fos. P4t (SP)Fe 45 % Ak B A0 % Ak
(CGRP) & T AL,

R LGMILA K A& M L5 41.56
+0.78%, 3L A0.4610.54%, 240 L4 £
FABFHESL(P =0.003). SEMAEEN
420 mmHg#}, 248 K R 69 AWRSE 55 F= I EE AL
WA EZFH AT FEL, SAREAN
40. 60, 80 mmHgh, LGMIZL#AWRFE 5
o L BE L, b JE AR 3 T At R 4E(34.P<0.05).
LGMI X R 28 A% c-Fos. SP. CGRP
89 3 B A3 & T AT R 41(165.26+10.12
vs 126.52+11.48, 134.28+10.62 vs 120.82+
8.92, 157.66+6.25 vs 118.67+5.68, 3P<0.01).
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Wi 5y 47 A Ak (irritable bowel syndrome, IBS)I
AR ML AR 56 4 B i, Wi is 3l D R 2 LAY
VA J2 i 3k R A A i R A T A R
TSR IR B S K 3 (1 45 M A [ g A7 10
JEAR & K JiE(low grade mucosal inflammation,
LGMI), 1P 9 0E 1] e 2 s LI R 40, A
Fift 5C I I SR MR PR B (dextran sulfate sodium,
DSS)iF T KM MLGMI, #HTLGMIG K A
JE BB () 5 )

1 RRT5E

1.1 A4 fiEE & Sprague-Dawley K, i i4K,
PR 180431 g, T iy i sk v s 56 sh 4y v
O, IEHFE2 wk, AR WRESE, A dik
. K. DSS(MW = 36 000-44 000, fiifii &
0 18%-20%) 1 [ 35 MP Biomedicals Inc.,
CA; Wi M AT K Bl c-fos % Tu B HUIAR (T AU &
1:200). 4 B bt KR PYI 2 v B diid( L
EHRIEL © 400). We4i 8 Gt K ECGRPZ vl
PURCTAEAREEL © 200)3 08 B P 48424
TREA PR A ) 2k G g% A AS R 77
H A5 A2 S W AR MR ARAT B .

FA (Control4)FMIK B R AEAL(LGMIA), B4
200, ZEIRHANT et alMRIKim er a7k,
LGMIZ K4 T15 g/L DSS/KEE H k)7
d, AR5 A B 28K T d. IR AL T 208
K H R 14 d. S5 14K AT AH IS SE 5T
1.2.2 ¥ RKAWRE S 256524 hy AZEK. 20
/LS B Ll 2 A0 T s oA 9 B JRR IR, s 1) 3
BHALTTEATEAN, 2EATOZ6 cmib, HE%8%k
fi] 52 K BRI R 08 N G FRLR I . AR IR il
20 mmHgift, %5 minfk 17320 mmHg, B
%80 mmHg, FR4 K UIEHBIFI45 & 5 (abdominal
withdrawal reflex, AWR)ZEATPE: 043, Silad
SR IC RN 1), S5lad okt Bk LA, Sk
HIAs D, 24y, Sl Tk IR ILA AR, H
JEIWLAHR B 50, 348, 4518 ik i IR I F46
L 44), S5 lnYT KB G, SRR 5.
1.2.3 &y ket BLAE ML w2 2 IR SCRR[4]
JiE IS AR Rt A CE TR RIR A AT -
Ji~ BERERS emPIEAMRHIL L, 2R R EE3-4
cm, HLBG 53— i 4 7 H AR B SR AN Z5 Tl N
RS RE S S S5 AWRM ], SN K H20
mmHgitZ, 5 minkk 77320 mmHg, FL480
mmHg, BEFh I S 4EFRF20 s, WA ) RIS
ANV R AE, TR RS 22 /D5 min, FEAR L
SEAXSHR B RESNR: 2 kHz, FARHEE: 200
ms/div, ZEJE: 200 wV, FEHE: 0.001 s, JEH
i 3 kHz.

1.2.4 ZicARmBFE: WKL NG, 20 g/L
P3G B LG22 I P S BRI K R, T T i, 280
JREHENA0 /L2258 (0.1 mol/LABEME Eh 22 ik
(pH7.4), 2R Ja B I 45 1, FENTI]£90.5 cmiX
MR cmX 0.5 ecm, LI40 o/LFFEE AR 2,
RIS SR Y, )54 um, HE
Yett, ¥R K ruschewskiviC AT IR FEAE P2 B
B A AR (3-693) A 2 JORE 4N B £l (0-3
I5) MRRNMAET-(143) B R 4T 44 2R84 24
(157), FIMEI: 07 N RAE . 1-45 MARSE
RAEL 5-85) NP EERAE 9-1153 A FEE JE.
1.2.5 BN K 3RA-BE % A0 3 &0 IR KB
(L6-S1) i, IR N40 /L2 5 F i [i] 5 ¥4 °C ik
B, THEKPRVES h, TR ZEE K. A, &
SR, A R4 um. SPiE Xt e-fos. PYJT(SP)
FIBEAT 2 3L KA S IR (CGRP)HEA T S s 4 434k 24
et Yot 5 D) B T40045 6 24 s
SEPHYEph e gL (b L, Bl AL O i A ot 7
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=& 1 ARG KEDABAWRIED RISEE B, Al A 2
AAR TS ARk
6 TR SRR
Wi R 5

gy KE D (mmHg, 7 =12)

LEAY SKE(mmHg, 7 = 8)

20 40 60 80 20 40 60 80
AWRNEL (43) [SEEAN EHIB{E
SHRA 1.12+052 1.17+072 242+1.00 3.33+049 16.79+469 22.98+6.15 28.89+7.36 33.80+8.42
LGMIZE 1.27+0.65 2.42+052 3.26+052 3.75+0.45 20.06+10.70 36.27 +7.20 47.74+14.95 59.14+13.16
PE 0.605 0.002 0.037 0.020 0.502 0.003 0.003 0.000
A 80 mmig & 2 [BEREREHENc—fos, SP. CGRPRIA(4E)
60 mmHg
20 mmHg 40 mmHg

60 mmHg

60
FENJE (mmHg)

1 KERIEEEANEBE. A: XHHZE; B: LGMIZL.

FIAE 10 ALY, AT 7 AR R e ]
B b RGO AP B R (LA) AT 5

it F A AP Dimean+ SDR IR, B
Student AT HEIT 20T, Po = 0.05. SRJISPSS
12.0/FGEil22 b 2,

2 B8

2.1 SR A IR LK RAET . LGMI4]
K R 45 W R0 62 J 2 B R B 2z vk 2 i 45 % i 4
MR % . AT i, HIRAHES 5T, L
FEIRTE . BERE. Bass ikt R ZEA U8 . %
WA R b e s 8, IR S 3855, To I 2 280
MLz M. LGMIZE B 22043 41.56 £0.78,
X IEALPES) 40.4610.54, 225547 MR NP =
0.003, 7 = 20), [A Ik, LGMIZH K §UE T 45 I LGMIL
2.2 &y KEFAWRFE S S ZE ) 420 mmHg
I, 220 K BB TG T AT 2 2 250 . MA40-80 mmHg,
22K B AN AR FE AT R 24 0%, LGMIZLK
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c-fos SP CGRP
WHBH 12652+ 11.48 120.82+8.92 118.67 +5.68
LGMIZE 165.26+10.12 134.28 +10.62 157.66 +6.25
PE 0.002 0.002 0.007

LT AWRPE 43 34 5 1 0] JR4H.(P<0.05, #1).

2.3 WY R AT LB ILE T AL SEE S ) H20
mmH g, 241K i1 I EE LR 22 S o e vt
255 (P = 0.502). M40-80 mmHg, LGMIZ] [ 5
HEJL AL IRAE S8 & TR B2 (P<0.01, 31, K1)
2.4 PR A-Hidc-fos. SP. CGRP&iA c-fos
BH 2658 SRR (O RIR, 7 Tl 2 4i A% Py .
gt kg, 240K RUBEHEBUE #E ) A o-fos Rk,
PLEBETY M Ab e A 4. LGMILLK RUEHEBCH
fiic-fos 14 4165.26+10.12, Xf M 41 4126.52+
11.48, 2747 W3 12 (P = 0.002).

SPPHPEM 2 21 4 £ b o3 A T HE 005 A
W2, EXRR A, TR 2, RARE A
WUk BN 220k LGMI4L1A 4134.28 £10.62, %f
W44 120.824+8.92, ZRHEEEE NP =
0.002).

CGRPERIE THHET k), BRIk E, A
JH 5 P BUR I ) oy A, AR ECR IR e 48 o0 4N e
(©>50 pm) G e, PRFA /N B EE 0N i e
EIRECA A, LGMI4IIA 4 157.66+6.25, X
Z4118.67+5.68, 2= A B EHEE (P = 0.007,
2, K2).

3 e
AHFFEAILS g/L DSSIEFSD AR5 W %8, &
AR AT & “ARBESORE” MR I, X PMIGHE ¢
S T DA K BOGS 285 M 5o ) oA U i i
[ IS B BOG iic-fos. SP. CGRP# ik i
IB S AL A 56 8 2, (H & W1
PN I B, W8l ) R ELAEIB SHEAR IV kA2
rhk TR . ARSI 7R B S R BLAR AL

4 M AL AR R
KIERAAEAR, X
FARERAE T . H
mE, TAMK
4, Jf BAE X AR
A& E K 7T Ak
KRR A AR
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5 i 35 AR E K BYSP, CGRPIRIX.
JE A MR A: LGMIZH(SP x

K, e R ARSI
BB

A VAR T DL 1 i T 45 0 O, R 5 RS R
AL, TBS &5 (91 RN 5 o 8l s v S s 40 P £k
IR, g, JE R4, T4
fa. EmEn s, R g g > Fuc
B, HES X IBS G MR 4%
SR o 2 A0 R ) B ALY, 3R Al JERE YRR
IREZ RAE. AEARBEFT, RESE15 g/L DSS
KT d, 1551025257 dULG S5 g R AR
R BE SIEAFAE, X LA T YL S IB S B 4%
126, Chadwick et al' W57 R I: 40% IBSH
A WA A SR AT AR T o] AR
FAERIL, Wb MORLA0 . JIE K40 B R T 46 i
(R 50% 1B 'S £ fig a6 I A 2H 2R )
FHpG B 25 R AR IR 11, R I S s A0 21
b2 Yt 2 R I 1 Rz A ok B 4 iR R A 2
CD25°/CD3" T4 Ay % = 14 .

X 25 L G M 15 5% P4 86 it 1ok 7 52
MW ? ASHI LRI, 75K O & 19 Tk i 8z s
NTEHE A, N EAWRIESS . R HL IR
I 2 AT 5 0 B R IR A 2R 0 T B R ) 3R
KT, LGMIZK U B 5 i T e AL i il
W RIER R 25 T L = AR F A% S, B
LGMIFESD K SR &5 LD 7k (19 A T Uk
PEs 5 E A AT 4 AR — 2, xR
SIBSHFFHEM) &

IBS & 2 45 i 35 K 4L VRS IR A I ] LAAE
BRI Bl S8 I8 ol 28 T B, X LU A 21 2
PR A 5 7% L3 e N/ B 46 I b LS B0
B8 A S Tk ORI PN U J B B, X RIS A

100); B: XJHAZH(SP
X 100); C: LGMIZH,
(CGRP X 400); D:
TR (CGRP x
400).

JEKSZ 0N T LA 22 2 IR ok (1 B A 7 R PAR2ES
PUAI BRI, $27R1B S 5 45 i B R S i 4% ol
A ORI AR A T P PA R2A 5 1 02 0 Yt ol
S0 PN,

DA o BRI ML P R T R R R B 2
Gh, MR AL N R GEH AN R BUBCORT “ R 7
1975 5 [ 57 % 1A 2 9 AT e P U B o A ) S e
PEDIZR. S5 40 M0 S 98 i A o nT DA 6 AL N
AR SE BBETS ot LSPRIAY
LRI R G B, LOMILE R
(8- Tl A AR 40 A a2 88, =Rt
3o 23 PR HIAR L T ( T AR Z o TR
PR, R Bt S ANAALLR, 2 I %%
FERIAE T, 53— oSBT 28 RE 1 A 10 KT,
B fE S BRI Mg u (Il ez, 14
P TCIENR A LRI R . AT %
PR 55 g T e i, A R R 45 A e T 25 o
28 U RS 2 R 57 . T Bl (A CC) R
S5, G fich A JBE (R P s A SRS, )
I, K S 2 8 T AT 0 R G A T
T, RN TS T AR N, X — e R
AT 1 - P e, L R A R
RN RN (3

HHETS i c-fosBR [ /2 M & ol 3 T4 2 7k
ST S AR A, LR IE KO ) o
FASEE. SP AL A HE K T 3o 07 A B 1 %
PEM I, SPRILZ AR AfEERER T 1
MWV E, Z5%51E B, SPTHRMKE
FORE S L H IR 2 DA 2P, CGRPAEAHH
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S A N2 5 SPALAE I —Fh A 2 Bk, S
B SR ik BRI T AR AR TOR IR S
X LA LG, LGMIZLK BUEHE Y /1 (Fc-fos.
SP. CGRPHREHW W3, i HLGMIZIK R
(FISPRHMERIEY R 1 -IV2(QEH KRG HESP
FERIELE 1 2), BILGMIK RHa 86K E
I8 AT DK 1) 22 Tl DT P o 0 0o SRR T i, 42
INEE L GMI T 2038 A BE T A 10 2%t M3 e,
NN 3 SuR

Ak, LGMIIE ] LA 2 E 9 0E H A7 B ut ik
U =AY S R IK R R EZ 5, R
2 R A ROE, (R i 45 i BT s 4
JURFPER AR 5 S-HT I g 4% 40 i 40 44
o, [V 25 B Rl L R 4 i A= 3 T e (S FEL A
A )t R A AR, Mk, il —ANERALIN
R, T LA CSAR Al JE S 10 4 22 S S [ i
1 E R0y Re, B W TE 980E G AE 2 A
T B e (1 Sk,

B2, DSSiF T B 45 W R A 5 90 7T
PIM# A 56T flic-fos. SP. CGRPZ: 5w & o6
(A 25 336 o ek B R, B9 RN 25 I ML K 19
U, B2 i 2 AT B OE fik R T PN IO J i
IR T REAEIBS IR R Pk EE AR A
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