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Effects of Nostoc sphaeroides Kiitzing on Intestinal Neurotransmitters, Aquaporins and Interstitial Cells of
Cajal in Constipation Rats
LIU Yin—lu, BI Cui-cui, YANG Li—tao, WEI Fen—fen, ZHANG Bo"
(Beijing Key Laboratory of Bioactive Substance and Functional Food, Institute of Functional Food Science and
Technology, Beijing Union University, Beijing 100191, China)
Abstract: To study the laxative mechanism of Nostoc sphaeroides kiitzing algae powder on constipated rats. The
experiment lasted for 4 weeks, and the rats were randomly divided into control group, model group, and Nostoc
sphaeroides kiitzing group. The control group was given normal saline continuously for four weeks; the rats in
the Nostoc sphaeroides kiitzing group were given continuous intragastric administration of 0.8 g/kg Nostoc
sphaeroides kiitzing for 4 weeks, and from the 4th week, the rats in the Nostoc sphaeroides kiitzing group were
intragastrically infused with loperamide hydrochloride of 3 mg/kg. The model group was perfused with the same
amount of normal saline from the first to the third week and loperamide hydrochloride at the fourth week. ELISA
was used to determine the neurotransmitter content in rat colon tissue, and immunohistochemical method was
used to determine the expression of aquaporin in rat colon and the ICC marker ¢ —kit content. The results
showed: (1) The time for the rats in the model group to produce the first black stool was significantly higher
than that of the control group and the Nostoc sphaeroides kiitzing group (p<0.01). (2) The contents of 5-HT
and SP in the colonic tissue of the model group were significantly lower than those of the control group and Nos—

toc sphaeroides kiitzing group (p<0.05), while the content of vasoactive intestinal peptide VIP was significantly
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higher than that of the control group and Nostoc sphaeroides kiitzing group(p<0.05). (3) The level of AQP3 in
the model group was significantly lower than that of the control group and the Nostoc sphaeroides kiitzing group,
and the level of AQP4 was significantly higher than that of the control group and the Nostoc sphaerotdes kiitzing
group (p<0.05). (4) The expression of c—kit in colonic ICC cells in the model group was significantly lower than
that in the control group and Nostoc sphaeroides kiitzing group(p<0.01). The above results indicate that the lax—
ative effect of Nostoc sphaeroides kiitzing on constipated rats may be related to the secretion of enteric neuro—
transmitters 5—-HT, SP and VIP, the structure and function of ICC cells, and the expression of aquaporin.
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Table 1 Changes in dietary dose during growth of each group of rats
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ik 12 18.29+1.64 20.39+1.38 23.33+1.74 25.65+2.19 24.51+£2.29
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Fig.1 Effect of Nostoc sphaeroides kiitzing on the contents of
5-HT, VIP and SP in colonic tissue
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Fig.2 Immunohistochemical observation of c—kit expression in rat colon (400x )
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Fig.3 Immunohistochemical observation of AQP3 and AQP4 expression in rat colon tissue(400x )
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