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[ Abstract]  Objective To establish and evaluate a new rat model of visceral hypersensitivity ( VH) induced by
electric footshock. Methods Female SD rats were divided randomly into the normal control (NC) group, footshock stress
(FSS) group, and water avoidance stress (WAS) group. The NC rats were placed in a footshock stress box for 1 h every
day without stimulation. The FSS rats were placed in a footshock stress box for 1 h every day and stimulated by electric
shock (U=40 v, t=1s, =20 times/min) for 5 min, and WAS rats were placed in a WAS box for 1 h every day. All
groups were treated for consecutive 10 days. The general status and defecation status of the rats were recorded every other
day. Visceral sensitivity was evaluated with abdominal withdrawal reflex (AWR) test. The serum concentrations of CRF,
ACTH, CORT, and 5-HT and the colonic concentration of 5-HT were measured by ELISA. Results 1) Compared with the
WAS and NC rats, the visceral sensitivity of FSS rats was significantly increased (P<0.05). There were no significant
pathological manifestations in the colons of FSS or WAS rats. (2) Compared with the WAS and NC rats, the serum
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concentrations of CRF, ACTH, CORT, and 5-HT and the colonic concentration of 5-HT were all significantly increased in

the FSS rats (P<0.05). (3) The defecation quantity of FSS rats was significantly greater than those of WAS and NC rats
(P<0.05). The water content of the feces of FSS rats was significantly higher than that of NC rats (P<0.05). The

defecation quantity and water content in the feces of FSS rats were stable during the experiment. Conclusions FSS is an

optimal method for establishing a rat model of VH and is superior to water avoidance stress.
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K, ESEE RS 1 KRR # KB , H 2% 1%
U0 bl 22 94 s 1 S5 JRR T K L, S B Ak B
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PE(P>0.05), NC ARG A W, FSS 411 WAS
ZH K BRAZ 7K PR B AL o O S PR 45 52 e, 357 3R B i A
PR T SRR SR HEE ST

&1 REUREZ(g, 2 5, n=8)
Table 1 Changes of body weight in the rats (g, x s, n=8)

25 51 1R Hi3 R H5K EHNIPN %510 K
Groups Day 1 Day 3 Day 5 Day 7 Day 10
X REZL NC 169.7 + 4.1 186.4 + 6.2 193.0 + 6.0 202.4 + 9.4 213.8 « 11.1
4 FSS 169.1 + 5.5 180.3 + 11.7 183.1 + 10.6 192.3 + 14.6 200.0 = 15. 8
KL WAS 172.9 + 8.1 185.2 + 10.8 188.5 + 12.4 195.6 = 16.3 203.0 = 17.8

T S MM FCABCR T I 5 25 900

Note. Repeated measures. ANOVA is used to compare the changes of body weight among the three groups.
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0.05) . NC ZH K BT I 38 A48 P14 e A - b 35 1y, 3%
EBURLERRE , 4 R IS ] A5 b, 22 57 0 B 3
PE(P>0.05), WAS 41N AR ] 5 e i, 284
WOk ECE k>, 2258 BT (P< 0.05) , fEAHTH]

I I) o5 388 7K 2 5 TE 21 LA, AR 7 KRS HEE 2 AH
M OEBTWENE(P> 0.05), FSS 20 HEf8 Wik 5t
I S K S B e I RSO, 49 H gk 22 57 0 B
FAE(P> 0.05) , HEfEBUR ZC7E AR RIS R] 25 5 NC 21
I WAS A b4, 2R A B EME(P<0.05) , WAS 4
PRI HEASE S50 3% 7K, JC ¥ A AR B S Al S I O 5
KL,
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F2 REAMEPREILE (x5, n=8)

Table 2 Comparison of the number of stool particles (n) in the rats ( x +s, n=8)

5 F1XR EURIPS EURIPS ERPS %10 K
Groups Day 1 Day 3 Day 5 Day 7 Day 10
Xf B4 NC 2.3+ 1.5 2.2+ 1.2 2.3£0.8 2.5+ 1.4 2.7+0.8
Fi 4 FSS 2.5+1.4 7.8+ 1.97 8.0+ 1.1"* 8.0+ 1.7"* 8.7=+1.7**
HEKZH WAS 7.3+ 1.2" 6.5+0.8" 4.0+0.9" 3.0+0.9 2.8+0.8
T SIEFWA BRALILE, * P< 0. 05 530K A UL, P< 0.05, (TFR[)
Note. Compared with the NC group, * P< 0. 05. Compared with the WAS group,*P< 0. 05.(The same in the following tables. )
F3 KEFEEKE(%) B (x +5, n=8)
Table 3 Comparison of water content( % )in feces of the rats( x s, n=8)
45 ESRIPS EPRPS 5K 1R 5510 K
Groups Day 1 Day 3 Day 5 Day 7 Day 10
X HRZH NC 49.7 + 1.7 46.4 + 2.5 49.0 + 2.5 46.4 + 3.8 44.9 + 4.0
A4l FSS 47.9 + 2.3 65.2 +4.4" 68.5+50" 65.6+6.6" 69.6 £3.9"
kK2 WAS / / / / /

2.3 KREMEBENSELRR

SR LTS S W NI Rl PN WER 7E - O S|
T R B 75 IR BE T 4 B A e s R IR
FRILIA W4 1) e T (L, el 5 R BEIE AR TR ) Py,
VRV IR, 45 2R FSS 4145 WAS 219K I
PR (BB IE B AL W] B BRI, 25 A B
(120.0 = 7.6 mmHg vs. 160+ 2. 1 mmHg; 148.3 =
11.7 mmHg vs. 160.2 + 2.1 mmHg, P< 0.05), H.
FSS 411t WAS LAY FEAREE S W1, 47 76 5 P22 57
(120.0 = 7.6 mmHg vs. 148.3 £+ 11.7 mmHg, P<
0.05),

2.4 KERIMiE CRF.ACTH #1 CORT &K ELLH

KR N ORI , 43 FEs 4 R 55T K.
55 10 KA H ML 7 7 CRF . ACTH & CORT I & ¥
B SRR 4, WAS 4Uf0 FSS 41 KRR I CRF,
ACTH 1 CORT 7E15EME4E 4 55 7 %R 10 K% NC
HHB T, 22590 BEME(P<0.05), WAS 41K
FUIME CRF  ACTH CORT AL 4 RIFE H B ,
JEZWREAL, JE N 7 d BRGEE—EKF, 55 10
KB ER LR EFEME (P> 0.05), FSS 4 Il i
CRF ACTH ¥ M 5, 55 7 KRR E R ik
L5510 Kb, 2R R EME (P> 0.05),H
CORT MeJEFFEE T 5 4 K M7 K 4B 10 RER
I B EME(P< 0.05),

x4 KB CRF(pg/mL) ACTH( pg/mL) Fl CORT(ng/mL) ¥ B LLHE ( % +5s,n=8)
Table 4 Comparison of serum concentrations of CRF, ACTH and CORT in the rats ( x +s,n=8)

15 LIEER ENES 5510 K
o Day 4 Day 7 Day 10
Groups
CRF ACTH CORT CRF ACTH CORT CRF ACTH CORT
XTHRZH NC 249.8+8.7 19.9+1.0 6.6+0.3 237.7+11.4  19.3+0.2 6.9+0.2 217.5+10.8 18.6+0.3 6.8+0.4
HLT4l FSS  203.7+8.6% 24.220.4"  9.2+0.4% 340.4x4.9*% 25.7+0.3*% 10.7+0.3** 340.1£5.1°% 26.1£0.9** 11.6£0.3**

BEKZH WAS  289.3+9.1% 22.6+0.6°

8.9+0.2" 274.6+8.4" 21.3x0.3"

8.3+0.3" 277.3£10.5" 21.2x0.4~ 8.4+0.4"

2.5 KRIMFEMALRS-HT iRELLE

WERIZE A 1 K, Rl o B v A4 i 4l 21
HhS-HT W 45 W3R 5, 5 NC 4 b8, FSS 4l
WAS ZH K S 7E FIZH 2 5-HT Wk B 71, 22
A BENE(P< 0.05), FSS 21 5-HT ¥ JE# WAS
HAE R, 2R A R EH(P<0.05),
2.6 HEHFRRERN

KRR HE Y3k WA B 4544 5
BRI A IR, AT HEBR AR R Bl W A A g 1 AR E
MRS, (WIE 1)

x5 RBUMFEMEEHHL 5-HT (ng/mL)
W ( x+s, n=8)
Table 5 Comparison of 5-HT (ng/mL) concentration in

serum and colon tissue of the rats ( x s, n=8)

215 i JliRF
Groups Colon Serum
Xt HR4L NC 10.1+0.6 9.1+0.4
Hi 4 FSS 14.9+0.5** 13.1x0.5"*
KL WAS 13.7+0.8*  12.4+0.4"
3 iie

7 PR A R R
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Kt B A%, W HREPERT
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YRR AT B 0 B, H i AR e R R kRS, R % I
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Bl , Al R el A & AR i e B0y, S b R HL T 2R
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T R UL JEE R IR AMLE | 1 h 2245 AR B TE 7, JC W ik
B ik A5 o 0, A B SE S S AR A Y 3R R
Sy ey ivalll NS 77k i) i SRR
PRI, A ST T P I RO B DA R BUR
MBI ER KL A E P sk 35|
KRR BB AV AL T IEE XA, 5
28 ML) 3RE K N O AR L, R VS P T VR AR AL K BRI 1
YAIR TR 7 (B R AR AT A B ) — B0, FLAR hn 24
R B - S5 R B VH

ARTIFFT 0 W Z% 2], 7 3kt 7K N 0k i i, 4y
KR KT K e %58 7K 1 28R B R sk, R R HE A
A2 it e A DR K5 P 438 T o 3 k2 sl KON
TR FRONER 5 R HEE R 2 i/l 215 10 K
CE TIER A, mERAHEER KR 3 d 5]

Era“aﬁﬂz‘zﬁ FSS
B 1 HHAKBEHFELAL R (Fa- AR )

Figure 1 Histopathological changes of colon tissue in different groups of the rats ( HE staining)

Hh PRHEAE RO 22 N 5 K 4, ] 8 T IE
BT 1T HLIX — I 5 AT R Rk B LA R
AT IBS RAHE MR AHEAE > 5T SO A9 I R4 A
HATA K, NG R VH 7T RES T B ik - a4 -
B I i %l ( hypothalamic-pituitary-adrenal axis, HPA)
BUIARSE . R H A2 ORI &, 5 R B
5734 CRF, CRF i 3 (A0 4 1] ik 28 GE 2F A Jil
PRwir, 51 ACTH (95000, ACTH Hy LG 732 1%
Z R, SRR TR R Wi
W)Y B R R EE R 4 )2 CORT, A
il 9 R CRF F CORT A 43 51 3 7% v 4R K 41 J
[ CRF SZ AT f B R s 14, B0 VH,
It CRF (ACTH , CORT 5 7] 4 SRy ¥4 K U 3K 1
AT E G bR, AT e 8 B4 8] 3 2 A I 1 4% 4
KEUMIE T CRF ACTH ,CORT 254547 , 45 5 7 ke
KIS L o 79 o 3 Ay vk 4 AT T e X S R A Y
MEHREE . (HREK 20 25 H8 AR 1 — M 22 | i o 4 2R
TEREASLLS RN C 430 1 3 (B, 47 K BT L p
TE—E T 52 H 5 4 &8 AR 10 T i 0 skE K 4 0
TEH X B R A HARE , N ATERL 52 AL
5-HT J&—F 5 VH JE 8% YA OC Y B il 26
Zeah i, H 24 90% th 17 W % 41 i ( enterochromaffin
cells, EC) & i, 31 LA S5 43 Wb itk AR B, 5-
HT BE T30 I 18 W1 pR 400, 5| A i 8 355 30 Fn 43
WA 2l 1 B LT Ay A IR A B R T | AR
T RS 2R A S IR P W T £ Bl 22 T )
BRI, A% A TR AR A AL 2205 5 5, 51 AN &
JEZ AE IBS A o SO TR i) i v 4 i A
FIT, DAL, 5-HT 2 H AT 5T 1BS 1RY7 254 1
FEAL A ARBEGERIN T A 4K B4 s A
Mg 5-HT % B, K BRI OR BL45 i 40 2R I s
o S-HT W FEW] R T, B A R SO T — 2
5 HATC RS RAN) &, SR EC
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Bl 5-HT AR, HEA R KM, EC RKEff
1E'H FIRRZIE o2 A BIRJE AT 51 5-HT BRI,
IO AR 77 108 A 4 R AR AR, B T EC
Sy 5-HT, Fe 26518 VH, AT 68 /& LUG WF 58 09 8
Jrlal,

3 BB Lo S S S 3 S DT R T

s SRR B VH B S0 — Pk s T i
RN, A Sy PR 2, 9 vl i S K
A5 S R0 S 5 7K R A AR BN 2 I P
AT VH T IBS 2 J8] B B &R AL TR Y 1
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