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Abstract: Objective To investigate the therapeutic effect of Xiaozhi Pills (XZP) on constipation induced by diphenoxylate in mice
and its mechanism. Methods ICR mice were randomly divided into control group, model group, methylnaltrexone bromide group
(positive control, 58.5 mg-kg™') and XZP low, medium, and high doses group (1.17, 2.34, and 4.68 g'kg™). Each group was
administered by gavage of the corresponding drug once a day for seven days. Except for the control group, the other groups were
given diphenoxylate suspension at 7.5 mg-kg™' body weight by gavage on the same day. Observe the general situation of mice. After
the end of the last administration, each experimental group fasted for 16 hours and couldn't help but water. The model group and
cach administration group were given compound diphenoxylate by ig. After 30 minutes, the administration group ig contained
activated carbon suspension of the corresponding test drug, while the control group and model group ig contained activated carbon
suspension. The first batch of mice were observed for the first time of black stools, the number of stools within six hours, the quality
of stools within 6 and 24 hours, and the fecal moisture content. The second batch of mice were tested for intestinal propulsion rate,
enzyme-linked immunosorbent assay (ELISA) was used to detect changes in levels of serotonin (5-HT), substance P (SP), and
vasoactive intestinal polypeptide (VIP) in colon tissue and serum, real-time fluorescence quantitative PCR (qRT-PCR) was used to
detect levels of aquaporin 3 (4QP3) and AQP9 mRNA in colon tissue, and Western blotting was used to detect protein expression
levels of AQP3 and AQPY. Results Compared with the model group, the fecal dryness of mice in each treatment group improved,
with varying degrees of increase in fecal volume, increased body mass, and gradually improved mental state. Compared with the
model group, each medication group significantly shortened the first black stool discharge time, improved the number of fecal
particles and fecal moisture content at six hours, and improved the quality of feces at 6 and 24 hours (P < 0.05, 0.01, 0.001); Except
for the low-dose group of XZP, the 24-hour fecal moisture content of mice in all other treatment groups significantly increased (P <
0.01, 0.001). The distance and rate of small intestine charcoal powder propulsion in each administration group were significantly
increased (P < 0.05, 0.01, 0.001). All treatment groups were able to significantly reduce VIP levels in colon tissue (P < 0.01, 0.001).
Except for the low-dose group of XZW, all other treatment groups were able to significantly increase the levels of 5-HT and SP in
colon tissue (P < 0.01, 0.001). Each administration group significantly increased the levels of 5-HT and SP in serum and decreased
the expression level of VIP (P < 0.05, 0.01, 0.001). The expression of AQP3 protein significantly decreased in each treatment group
(P <0.01, 0.001), while the expression of AQP9 protein significantly increased (P < 0.05, 0.01, 0.001). The levels of AQP3 mRNA
was significantly decreased in each treatment group (P < 0.01, 0.001), while the levels of A0P9 mRNA was significantly increased
(P < 0.05, 0.01, 0.001). Conclusion XZP had a significant therapeutic effect on the constipation model induced by compound
diphenoxylate in mice. It can significantly shorten the first black stool time, increase the number of stool particles and increase the
fecal water content, and significantly promote small intestine propulsion. The mechanism of action is related to regulating the release
of intestinal secretion related factors such as 5-HT, SP, VIP, and the expression of AQP3 and AQP9.

Key words: Xiaozhi Pills; diphenoxylate; constipation; aquaporin; S5-hydroxytryptamine; substance P; vasoactive intestinal
polypeptide
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Table 1 Defecation and fecal water content of mice with different treatment (x+s, n=10)
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Table 2 Intestine pushing rate of mice with different treatment for 6 h (xxs, n=10)
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Effect of XZP on 5-HT, SP, and VIP contents in colonic tissues of constipation mice (x+s, n=10)
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Fig.2 Effect of XZP on 5-HT, SP, and VIP contents in serum of constipation mice (x+ts, n=10)
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