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Establishment and evaluation of a rat model of constipation-predominant
irritable bowel syndrome with liver-stagnation and spleen-deficiency
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[ Abstract] Objective To create an optimal method for establishment of a rat model of constipation-predominant ir-
ritable bowel syndrome (IBS-C), and evaluate the traditional Chinese medicine (TCM) syndrome in this generated IBS-C
model. Methods One hundred and thirty-three SPF neonatal rats of 20 litters were used in this study. Using maternal
separation (MS) , ice water stimulation, water limitation, MS combined with ice water stimulation, and MS combined with
water limitation to establish rat constipation model. The Chinese medicine Xiao-Yao powder was administered to the rat
models. To observe the general behavior, body weight and daily food-intake, to measure the defecation numbers and water
content of the feces within 4 hours, and the types of feces were assessed by Bristol stool scale. Colorectal distention test was
used to assess the intestinal sensitivity, and histological examination using haemotoxylin staining was performed to observe
the alterations of intestinal tissues. Results MS combined with ice water stimulation was the best method to induce the rat
models with decreased defecation number and decreased water content of feces. There were no obvious histological altera-
tions in the intestinal tissue. The scores by Bristol stool scale indicated that the model was an IBS-C model with visceral hy-
persensitivity, and the results of Xiaoyao powder administration indicated that this IBS-C model met the requirement of clin-
ical characteristics of liver-stagnation and spleen-deficiency syndrome. Conclusions Maternal separation combined with
ice water stimulation is a good method to successfully establish an IBS-C rat model with liver-stagnation and spleen-deficien-
cy, highly simulating the clinical symptoms of this syndrome.
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1% 5 % %5 4 AIE (irritable bowel syndrome, IBS)
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Tab.1 Evaluation of the indexes in rats of different groups
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B A I, C.D E F ZHAYHEE R 2L Bristol 43 B
SHEAZEME S KR W (P <0.05) ;C D \E |
F A2 2 e bn 22 5 0 o M, 45 B4R, ik
K B FROKTE AR A B A5 A VoK TE B | FRK
ST AR T 1 B L HE A OR8> FEE EOKER
ok B 205 43 RO RR 53 B AV A AR, 4 5 (9 B8 19 I R
fiE,
2. 1.3 JHiBRUEE M

T BLE G5 36 RBEHLIM I 41 KR 10
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General physiological evaluation Evaluation of feces i 38 73 R
25 . R Pressure
Groups AT Weight Raiale i Bristol 48 Sk threshold
Food-intake Defecate number Bristol Wat rent/ % mmHg
g g/d *ﬁ//ﬂ\ I1Stol scores ater conten ‘0
A 149. 541 +6. 394 14.386 +1. 098 19.50 +3. 34 3.20 +0.42 43.0490 + 1. 8761 44.41 +1.77
B4 145. 828 +5. 833 12.928 1. 056* 19.70 +7.21 4.00 £1.89 45.9005 +7. 3081 40. 18 +0.98°
C 4l 133.571 £11.637*  11.407 +0. 829* 11.10 £1.91% 1.80 £0.63**  36.8190 +2. 8065 39.95 0. 98*
D4 119. 862 +8.437%  9.371 £0. 709 9.60 +1.51* 1.30 £0.48*  37.2849 +3.9192% 38.08 +1.33%
E 41 136.071 =5. 681%™ 11.854 +0. 681! 9.20 +2.35% 1.60 £0.70®  34.2111 +2. 9649 44.19 1. 34b4
F4H 134.013 =4.280%"  11.530 =1. 490! 7.20 = 1. 69 1.60 £0.70®"  33.7792 +2. 3483 39. 42 0. 90

TS A, P <0.05;5 B AL, P <0.05;5 CHLHLEL, P <0.05;5 D A HLEL, ‘P <0.05; 5 E 44, P <0.05,
Note. *P <0. 05, compared with the group A. P <0.05, compared with the group B. P <0. 05, compared with the group C. ‘P <0. 05, compared

with the group D. °P <0. 05, compared with the group E.
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Fig.1 Histopathological changes of intestinal tissues in the rats of different groups. Haematoxylin staining, 20pm/cm
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Tab.2 Measurement results of the colon pressure threshold and characteristics of feces in different groups

RAEDE
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- Pressure threshold
Groups Cases HEHEEL Defecate number Bristol 73A 477K & Water content mmHg
i/ A Bristol scores %
IBS-C %1
Bl 12 8.79 £1.34" 1.17 £0. 53 38.1376 £5. 8341 39.12 £2.15°
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18 FE PR T4
. S8 B 11 17. 41 +3. 34 3.13 +0.72% 41. 1546 +3. 5463 46.31 +£4.35°
Xiao-yao powder group
IEH 4 Control group 14 20.36 +4. 11 4.17 +1. 02a 45.1372 +2. 1644 46.92 +2.61

TE: SIEHHILE,"P <0.05; 15 IBS-C BAEIHILE,"P <0. 05,
Note. *P <0. 05, compared with the group A.”P <0.05, compared with the group B.
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