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Influence of intra-colonic infusion of acetic acid irritation
combined with chronic external bondage stress on the
visceral sensitivity and mast cell state in the colon of rats

ZHUANG Zhao-meng, WANG Xiao-teng, LV Bin
(The First Hospital Affiliated to Zhejiang Chinese Medical University, Hangzhou 310000, China)

[ Abstract] Objective The aim of this study was to explore the establishment method of an animal model of
irritable bowel syndrome (IBS) and the evaluation of this animal model. Methods 30 adult SD rats were randomly
divided into two groups: acetic acid irritation and bondage stress group (n =10), bondage stress group (n =10), and
normal control group (n=10). The rats of the intervention group received an intra-colonic infusion of 0.4% acetic acid
irritation combined with bondage stress to establish an animal model of IBS. The colonic sensitivity of the intervention group
rats was assessed by stool test and colorectal distension (CRD) test. Hydrochloric acid toluidine blue staining was used to

observe the number degranulation phenomenon of mast cells in the ileocecum. Results On the 7th day, the number of soft
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feces was 8 and loose stool was 4 in the model group, significantly higher than that in the bondage stress group(0 and 0)
(P <0.05) ,and normal control group (1 and 0) (P <0.05). On the 10th day, when the AWR =2, the average rectal
distension volume was 1.2 mL, significantly lower than that in the bondage stress group (1.37mL) (P <0.05), also
significantly lower than in the normal control group (1.49 mL) (P <0.05), and when the AWR =4, the average rectal
distension volume was 1.49 mL, significantly lower than that in the bondage stress group(1.74mL) (P <0.05) ,and the
normal control group (1.77 mL) (P <0.05). These results indicated that the visceral sensitivity of the model group was
significantly higher than that in the bondage stress group and normal control group. Histological analysis showed that the
rats of all groups had no obvious inflammatory changes. Conclusions Chronic bondage stress combined with intra-colonic
infusion of 0. 4% acetic acid irritation can be used to increase the visceral sensitivity and amount and degranulation of mast
cells in the intestinal tissue in rats. This established rat model shows pathogenetic changes resembling the pathogenesis of

human irritable bowel syndrome, and provides a useful animal model for further studies of the pathogenesis of this disease.
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Tab.1 Differences of defecation conditions in the two groups of rats

A5 T %K HAEEL LTS RMEEL
Groups Number of hard stools Number of soft stools Number of Loose stools The total number of stools
FERIZ] 1 model group 1 8 8 4 20
HERIZ 2 model group 2 10 1 0 11
XFBEZH control group 7 1 0 8

R2 M AWR =4 7SS Rk Y KA 255 (B mL)
Tab.2 When AWR =4, the differences of the balloon volumes in the two groups of rats(ml.)

Vel (R IR PN N ES ¥iE
Groups The data of each rat in each group average
FERIZE 1 Model 1 1.6 1.4 1.4 1.4 1.6 1.6 1.4 1.49
FEHRIZH 2 Model 2 1.6 1.8 1.8 1.6 1.8 1.8 1.8 1,74
X IR control 1.8 1.8 1.8 1.6 1.8 1.8 1.8 1.77
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Tab.3 Differences of the mast cell numbers in the two groups of rats

e Groups HHNE R KRAYLE R

The data of each rat in each group

JIESR 240 M A

total number of mast cells

FERIZL 1 model group 1 0 2 1 1 1 0 1 6
2 2 model group 2 1 0 0 0 0 0 1 2
T HEZH control group 0 1 1 0 0 0 0 2




76 R e BE 22 2014 4 10 A58 24 #5510 ) Chin J Comp Med, October 2014, Vol. 24. No. 10

3 itig

1 55 B %7 A AIE (drritable bowel syndrome , IBS) &
HFSE N B 22 B, He b BRE 5N R ARGk
10% ~ 20% ", . Y [ 52 14 4 3 % 3K 6.5% ~
10. 1% , FEAF &3 R A B A s nota s . mT
Hos PRURI A S LRI WA ff i R b 5k 2 A 5801230
FB, FECIBS BE WAL P T
VERA G, PR, TBS NS — A I DK 0] 781, B 2
BTt 2s I, RITTXT 1BS i R K 2 s L 1)
WF9E H A5 3025 7 WF 58 8 09 DG 7, i = 6T 1BS
SRR S T IBS i PR R R LR i A 2
P, BEIER I Z AL, S 2 sl Py B A i) PR E
BRI, VR A A T IR A SE X 52 R Rl IBS Zh )
R HENT I ¥ DA RS RO R 0 PP AG AT 02 o 22 i
FEH TR

AR E L T AT IBS it by $HL A 3=
TERI SRS I RAG T r E. HATE 2 AR 2
ARAE RSB PR R ST BT 5 IBS e —J7 T8 A4 g BRAE
BEALH A SRS | G5 2ok 0 18 S Y o R
o 1 RO S Ak 2 ) T R B A R g g
T BRI A AR A Y 3l ek I ORI s I 3l S
BNIIZENLE, LA B B B e TRl R E 3R 5 1R i
R T A5 B SRR

WA Y IBS SRR 25y R, — K
DA rFAR A 3 R 5 2 DA AN ] A ) R i
B 1Bs SR

DA rP A A AR IGE B Y IBS Bl R A, 2 8
R TG PO BRI R AE IBS AP . WA T AR
KIS S e O & AN EE 1BS M
SR R R 2 — , HAE AL 8 eT LA ot
PEIEAR M R BB R B IK - CRF BT, DL AIE
AN (1 3 42 05 Ak 45 10T 5 30E B T RE LY .
Z ISR - oA NPT S BOK B B sk
5 A BEURRAE 38 T, 73RS DR BRI 5 1 o, G i
i B WiE gl K IR E 1 2 5 IBS Y FRIEAH
FELO- L BARC Sh RBERLBE L TN IBS 11
IR Z — BRSO R R, S AR IBS 1 —&
FAEARLIE T ARG A E A 43 5 AN S 3 30 IBS 1Y
DL R AR HOE s K 80U E 1BS SEAR A H
BRRZ —, MR ARy 1BS 3y i 15 1
PR,

DAGI ] A 5008 i IBS S Al . HRy

TE R BH I R S I 1 2% 5 S 14 i 3 SR vt B 32 B
DIREATIRF S A7 AE . D52 48 22 1) 2 5 i 4R JB e Ak
SISO S Y IBS S AR A b S
PRI Y T BRI 5 1 PRI 1BS B NG A, A
M R B E e R WIRERE 5 B IBS 1
T REZEALIER , AT B 5 22 B L i s e R4k
A A AR BURMAEY R R R R
VS 4 R PLIBS (9 40, SR K 28
PI-IBS (Il RS 191 4y 200 1T o 2 25 Sk e i A PR
A RS S &, O AR R B PI-TBS [ (R 2%
FRIEARTE AT A=Al 1 By 1BS A5 ) ]
UL HI A DL AR = PRI 38 LA s D R e e J
YL I BT S0 S0 M B B AR IE B N, HT IR W 5E R
W KR RFE G S 7 d W%k IR 4 212 T
ARG IR, (AR B B 5k R
TR MRS =

Arebi 25V R IBS K ok £ R K A AR
JrE, YT IBS SR IH A & 24k AL £ E 2k, W
Uk, BT 2 o 25 A R S S R A A 1BS 19 S5 B
5L

AHRMFFE CAESCAE R 40 (MC) 5 1BS & B
AR SE g MC IR ORI IBS %
FEASE IR R A R IBS £ PN U R SRR B BT
K MC ISR B AL SR e LT 4R R
B A O, TS B 355 T T 3 A PN A R e 0T,
SO w14 R S R A DRI P ARG S T R 44
B ny¥s 2 TG SURLE 1BS MRHIEZ —

ARSI 1oL PRI B 18 1 SR N O SD KRR
PEA TS P8, 5 B 4l SR R S AT L g i
LB AN L | P B ABOR A A LER, RTEAl L 25
ARk (A 205 5 L e 0 IS A 4 ) i R
PSR/ 50 R WL 8%, R IRAZ 27 6 i A5 7 1R AT X 1BS
R Sl ) B T S 328 17 2 R B 1

4 it

PRI AL IO U8 RT3 00 Rl oA I A, I
LR BB IS R 40 i R0 3 22, 200 i i R B R
BEOR RS TERTT IR RERE A ORI R 1BS Y
J I3, I TE— BB FE IBS 7Y 4 A A ML
Fefit T BAR Y Sh T A

SE Lk

[ 1] Chang FY, Lu CL, Chen TS. The current prevalence of irritable

bowel syndrome in Asia [ J]. Neurogastroenterol Motil, 2010,



rfE H R PR 2R AR AR 2014 4F 10 A 55 24 55103 Chin ] Comp Med, October 2014, Vol. 24. No. 10 77

(2]

[3]

[5]

[6]

[8]

(9]

[10]

16(4) : 389 -400.

La JH, Kim TW, Sung TS, et al. Visceral hypersensitivity and
altered colonic motility after subsidence of inflammation in a rat
model of colitis [ J]. World J Gastroenterol 2003, 9(19) ; 2791
—-2795.

NG, MR e S R TR O R B P B
BURTERBIZ A W B [ 1], A2, 2006, 26
(1):38-41.

TR, PN, fHE, 55 BRI IR A SR B 5
LR AR T g g p R PPN [J]. SRR A 2e ik,
2009, 17(15) : 1548 - 1551.

Williams CL, Villar RG, Peterson JM, et al. Stress-induced
changes in intestinal transit in the rat; a model for irritable bowel
syndrome [ J]. Gastroenterology, 1988, 94. 611 —621.
Krogsgaard LR, Engsbro AL, Byizer P. The epidemiology of
irritable bowel syndrome in Denmark. A population-based survey
in adults <50 years of age [ J]. Scand J Gastroenterol, 2013, 48
(5):523-529.

Thomas GM, Huganir RL. MAPK cascade signaling and synaptic
plasticity [J]. Nat Rev Neurosci, 2004, 5; 173 - 183.
Kerckhoffs APM, ter Linde JIM, Akkermans LMA, et al.
Trypsinogen IV, serotonin transporter transcript levels and
serotonin content are increased in small intestine of irritable
bowel syndrome patients [ J]. Neurogastroenterol Motil, 2008 ;
20:900 -907.
Reber SO, Peters S, Slattery DA, et al. Mucosal
immunosuppression and epithelial barrier defects are key events
in murine psychosocial stress-induced colitis [ J]. Brain Behav
Immun, 2011, 25; 1153 - 1161.

Bradesi S, Eutamene H, Garcia-Villar R, et al. Acute and

chronic stress differently affect visceral sensitivity to rectal

distension in female rats [ J]. Neurogastroenterol Motil, 2002,

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

14, 75 -82.
2L, FABR, RN, 558l N P i R Y
BPEN [I]. WA 2%, 2005, 14111 - 113.
Lackner JM, Brasel AM, Quigley BM, et al. The ties that bind;
perceived social support, stress, and IBS in severely affected
patients [ J]. Neurogastroenterol Motil, 2010, 22 ; 893 - 900.
Collins SM, McHugh K, Jacobson K, et al. Previous
inflammation alters the response of the rat colon to stress [ J].
Gastroenterology, 1996, 111, 1509 - 1515.

Bashashati M, Rezaei N, Bashashati H, et al. Cytokine gene
polymorphisms are associated with irritable bowel syndrome: a
systematic review and meta-analysis [ J]. Neurogastroenterol
Motil, 2012, 24(12) ; 1102 - €566.
Arebi N, Gurmany S, Bullas D, et al.

Review article: the

psychoneuroimmunology — of irritable  bowel syndrome—an
exploration of interactions between psychological, neurological
and immunological observations [ J]. Aliment Pharmacol Ther,
2008, 28 830 - 840.

Ohman L, Simrén M. Pathogenesis of IBS; role of inflammation ,
immunity and neuroimmune [J]. Nat Rev

Gastroenterol Hepatol, 2010, 7(3) :163 —173.

Vivinus-Nébot M, Dainese R, Anty R, et al. Combination of

interactions

allergic factors can worsen diarrheic irritable bowel syndrome:
role of barrier defects and mast cells [ J]. Am J Gastroenterol ,
2012, 107.75 - 81.

Levy D, Kainz V, Burstein R, et al. Mast cell degranulation
distinctly activates trigeminocervical and lumbosacral pain
pathways and elicits widespread tactile pain hypersensitivity [ J].

Brain Behav Immun, 2012, 26 311 -317.

(&3 B #3)2014-09-17





