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Effect of Functional Oligosaccharides on Defecation Function in Model Mice with Acute Constipation
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Abstract: Objective To investigate the effects of xylooligosaccharide (XOS) , fructooligosaccharide (FOS) and stachyose on the
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defecation function of model mice with acute constipation. Methods A total of 120 mice were randomly divided into the blank
control group (group A, equal volume of normal saline) , model group (group B, equal volume of normal saline) , lactulose group
(group C,5 mL/kg),XOS group (group D,500 mg/ kg) ,stachyose group (group E,500 mg/kg) and FOS group (group F,
2 000 mg/kg),20 mice in each group. Mice in each group were gavaged with corresponding drugs or normal saline once a day
for 10 d. The mice model with acute constipation was established by intragastric administration of 10 mg/ kg of loperamine
hydrochloride suspension. The body mass of mice in each group before and after the last administration and the defecation volume
on the zero,third and ninth days of administration were recorded. After successful modeling, the mice in each group were gavaged
with Chinese ink or Chinese ink containing medicine,and the excretion of black stool was recorded. Another 10 mice were taken to
carry out the small intestine propulsion test. The ink propulsion length and the total length of the small intestine were measured,
and the ink — pushing rate was calculated. The blood was taken from the eyeballs, and the levels of serum gastrointestinal
neurotransmitters were determined by enzyme — linked immunosorbent assay (ELISA). Results The body mass of mice in groups E
and F increased significantly after 10 d of intragastric administration (P < 0.05). Compared with those in group A,the defecation
volume of mice in group E on the ninth day of administration and the difference of defecation volume between the ninth day after
administration and before administration were significantly higher (P < 0.05). Compared with those in group B,the number of
defecation granules within 6 h in group E,the quality of black stool within 6 h in groups E and F increased significantly,and the
excretion time of the first black stool in group E shortened significantly (P < 0.05,P < 0.01). Compared with those in group B,
the intestinal ink — pushing rates in groups E and C were significantly higher (P < 0.05,P < 0.01). Compared with those in
group B, the levels of gastrin (Gas) and vasoactive intestinal peptide (VIP) in group F were significantly lower, the levels of
somatostatin (SS) and substance P (SP) in group C were significantly higher,the levels of VIP and endothelin (ET) in group E
were significantly lower,while the levels of SP in group E were significantly higher (P < 0.05 or P < 0.01). Conclusion Stachyose
has a better defecation effect than FOS and XOS in model mice with acute constipation, which may be related to its stronger

regulation of gastrointestinal excitability and inhibitory neurotransmitter levels.
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Tab.1 Comparison of defecation volume of mice in each group
24 h before modeling (X +s,g,n =10)
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Tab.2 Comparison of defecation volume and excretion time of

black stool after modeling in each group (X =s,n =10)
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E#  26.0£8.52°  0.562%0.139% 158 + 44, 5*

F#4a 21.8+12.1  0.527+0.275 232+76.2

E: 5 BALE,'P < 0.05,%P < 0.01.H 2. K3F.
Note: Compared with those in group B, #P < 0.05,#P < 0.01
(for Fig.2 and Tab.2 -3).
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Tab.3 Comparison of serum gastrointestinal neurotransmitter

levels of mice in each group (X xs,n =20)
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