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[ Abstract]  Objective To assess visceral hypersensitivity and constancy of visceral hypersensitivity models of
irritable bowel syndrome (IBS) in rats. Methods Two-day-old Sprague-Dawley rat pups were randomly divided into the
neonatal maternal separation group (group A), the unpredictable neonatal maternal separation group (group B), and the
control group (group C). After successful modeling, the rats’ general conditions and stools were observed, and their
visceral hypersensitivity and constancy were determined via the abdominal wall withdrawal reflex and visceral pain
threshold. After testing, the rats’ colonic tissue was taken for pathological examination. Results Body weight and colonic
pathological examinations did not differ between the groups (P> 0.05). Compared with groups A and C, rats in group B
had increased stools and stool water content. Compared with groups B and C, the abdominal withdrawal reflex (AWR)
threshold was highest in the group A rats and peaked at 9 weeks of age. The visceral pain threshold did not differ between

groups A and B but was lower in both groups compared with that of group C (P > 0.05). Conclusions Both the neonatal
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maternal separation and the unpredictable neonatal maternal separation models simulated the IBS visceral hypersensitivity

model. The unpredictable neonatal maternal separation model better simulated a diarrheal IBS model. The visceral

hypersensitivity model was time-limited, and the optimal experimental time was within 9 weeks of age.
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Table 1 Evaluation of colonic pathological tissue inflammation grade
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0 mark No inflammation, no neutrophil infiltration in the propria, no edema in the interstitial

+(143) BREE A 2Dt PR AN M IR | 48 B sl T ] K e

1 mark Mild, with a small amount of neutrophil infiltration in the lamina propria, mild or no interstitial edema
++(249) [ 2 o SR AN I B I BT K

2 marks Moderate, moderate granulocyte infiltration in the lamina propria, moderate interstitial edema
+++(371) i BE A JEA B0 R PR A0 M S 1 A SR R ] JBK

3 marks Severe, moderate to large neutrophil diffuse infiltration in the lamina propria, severe interstitial edema
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Table 2 Comparison of the weight of rats in different groups at different time points( x = s, n =10, g)

2077 5 Jais 7 A% 9 JAlik 11 JA#
Groups 5 weeks 7 weeks 9 weeks 11 weeks
/N 4
Sl . 121.52 + 13.63 136.58 + 4.69 240. 67 + 60. 01 296.76 + 74.02
Neonatal maternal separation group
T4 B 2
AR ETHPERE 203 2L 135.47 + 13.37 133.47 + 8.31 215.73 + 49.83 294.34 + 74.77

Unpredictable neonatal maternal separation group

[EROgisE::|
130.72 + 12. 11 138.63 + 11.25 195.00 + 39.92 287.78 + 64.12
Control group
P 0. 069 0. 406 0. 149 0.958
Mt Female
250
| R Sy

200

Neonatal maternal separation group
[0 R AT R Sy B A
150 Unpredictable neonatal maternal

separation group

xR

100

Control group
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Note. Compared with the Control group, * P< 0.05,*P< 0. 05.
Figure 1 Comparison of body weight (g) of rats of the same sex between different groups at different ages
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Table 3 Comparison of food intake of rats in each group( x = s, n =10, g)

2H 51 5 JH i 7 Jai 9 Ja % 11 JEi
Groups 5 weeks 7 weeks 9 weeks 11 weeks
B B Y
B E A . 4.00 = 0.000 4.20 + 1.033 2.80 + 1.135" 3.60 £ 0.966
Neonatal maternal separation group
SA] R B A B 4
- ATTBIRER RS 4.60 = 0.843 3.80 % 1,033 2.40 % 1.647° 4.20  1.033
Unpredictable neonatal maternal separation group
Zs i B4
=X HXT AL 4.60 = 0. 843 4.40 + 0.966 4.40 + 0.966 5.00 = 0. 000

Control group

U 52 AR LA, © P< 0. 05,
Note. Compared with Control group, * P< 0. 05.

x4 BUARRKMEPRE AR EGKE I (x £ 5, n =10)

Table 4 Comparison of the number of stool particles, characters and water content of rats in each group( x s, n =10)

205 KAEFIRL (1) RAEHEAR () FHE T K (%)
Groups Stool particles( Pieces)  Stool characteristics( marks) Fecal water content( % )
LB Y
ki . 6.400 + 5.7204 4.323 +0.74 1.124 + 1. 1604
Neonatal maternal separation group
NI Sl W /N Y
. AT B 5 . 15.700 + 8.520" 3.887 £ 0.35 2.581 + 1.190*
Unpredictable neonatal maternal separation group
25 AT IR
PR 6.900 = 5.9504 3.847 + 0.27 0.789 + 0.7004

Control group

WS X HRA LLER, ¢ P< 0. 05 ; 5 Al B0 v A 2 B 4L L g, A P< 0,05, (R[]

Note. Compared with Control group, * P< 0.05. Compared with unpredictable neonatal maternal separation group , 4 P< 0. 05.( The same in the following
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*
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1.0 4 *
%
*
0.5 1
0.0 1% [ ]
ETEE|EEEE|ITEEEIEEEG
& E BE B|8E &8 E B|E 8 B B|E 8 & &
oo Qo Qole o < oIl @ O Qe @ < <
N <+ = oo N <t =] oo (3] < =] 0 N < Nl o0
SR 7 IR & 11 &
5 weeks 7 weeks 9 weeks 11 weeks

.S Ax AR, *P<0.05,
2 ORIEEH RSN E E Y kR R A4 AWR I HLES( 2 + 5, n =10)

Note. Compared with Control group, * P< 0. 05.
Figure 2 Comparison of AWR of rats in different groups under different rectal dilatation pressure at

different time points( x + s, n =10)

RS IR 2% L B SRS R (LA LU ( % + 5, no =10, mmHg)

Table 5 Comparison of visceral pain thresholds of rats in different groups at different time poinis( x = s, n =10, mmHg)

215 5 Ja i 7 A% 9 JEli 11 JA#
Groups 5 weeks 7 weeks 9 weeks 11 weeks
! 2
adaia . 69.67 = 10. 83 68. 67 + 7.40 55.67 + 12.77*4 74.67 = 4.77
Neonatal maternal separation group
LK 4
. AT BN 2R 0 . 72.00 = 4.21 66.00 = 15.78 76.80 = 5.18 75.97 + 4.66
Unpredictable neonatal maternal separation group
73 i HR ]
=% FIUHRAL 74.00 £ 5. 16 75.00 + 8.18 76.90 + 8.18 73.00 £ 6.75
Control group
BRHBHA AT B 3 B SR
Neonatal maternal Unpredictable neonatal Control group
separation group maternal separation group

g ,‘

TP PERCANA (1) sk AN B (1) o
3 HASHHALYREDEEMEEE (x 400,57 =100 wm)

Note. Neutrophils ( ). Lymphocyte infiltration ( T ).
Figure 3 Pathological observation of colonic tissue in each group (x 400, Scale bar=100 pm)
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