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Detoxification mechanism of Jujubae Fructus and Crotonis Semen
Pulveratum based on the toxicity of gastrointestinal system and
diuretic effect in mice
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Abstract: The aim of this study was to investigate the effect of Jujubae Fructus (JF) on the gastrointestinal
toxicity and diuretic effect of Crotonis Semen Pulveratum (CT). Forty-eight mice were randomly divided into the
control group, low dose of CT group (0.039 g-kg™-d™, CTL), high dose of CT group (0.078 g-kg™-d™*, CTH), JF
group (9.75 g- kg™ -d™), low dose of CT combined with JF group (CT 0.039 g-kg™*-d*and JF 9.75 g-kg™*-d?,
JFCTL), high dose of CT combined with JF group (CT 0.078 g-kg™*-d™ and JF 9.75 g- kg™-d™*, JFCTH). On the
9™ day of oral administration, the urine output of all mice was measured. After oral administration for ten days,
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fresh fecal samples were collected, and the 16S rDNA sequencing method was used to study the changes of
intestinal bacteria when CT used alone and combined with JF. All experimental protocols were approved by the
Animal Ethics Committee of Nanjing University of Chinese Medicine. The results showed that JF slowed down the
rapid diuretic effect of CT, and significantly increased serum interleukin-2 (IL-2), interleukin-6 (IL-6), gastrin
(GAS), somatostatin (SS). JF also reduced small intestine injury and improved the disorder of intestinal flora
caused by CT. Low dose CT combined with JF significantly decreased the relative abundance of Sphingomonas
and Oscillospira. The level of Bilophila was decreased after the combined application of high dose CT and JF. The
results suggest that JF exhibited a tendency to reduce the toxicity of CT in the aspects of serum immune index,
intestinal movement, intestinal damage, and intestinal microflora structure. In addition, the JF could also slow
down the rapid diuretic effect of CT, behaving a tendency to reduce the clinical effect of CT.
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Figure 1  Urine output of mice in each group. n =8, X +s. "P<
0.05, "P<0.01 vs control group; *P<0.05, #P<0.01 vs the same
dose of Crotonis Semen Pulveratum (CT) groups. C: Control
group; CTL: Low-dose CT group; CTH: High-dose CT group; JF:
Jujubae Fructus group; JFCTL: Combined application of low-dose
CT and JF group; JFCTH: Combined application of high-dose CT
and JF group
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Figure 2 Serum indicators of mice in each group. n=8, X £s. "P<
0.05, "P<0.01 vs control group; *P<0.05, #P<0.01 vs the same
dose of CT groups. IL-2: Interleukin-2; IL-6: Interleukin-6; SS:
Somatostatin; GAS: Gastrin
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Small intestine injury score

tissue was indistinct, and intestinal mucosal epithelial cells shed; c: A small amount of mononuclear cell infiltration can be seen in the tissue;

d: The numbers of intestinal crypt structure disappeared extensively; e: A large number of inflammatory cells can be seen in the tissue,

mainly lymphocytes, with a small number of monocytes; f: Large area of necrotic intestinal tissue can be seen, and intestinal villus lost;

g: Lymphatic vessels expanded; h: A small amount of lymphocytic infiltration. n = 8, X + s. "P<0.05, ""P<0.01 vs control group; “P<0.05 vs

the same dose of CT groups
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Table 1 Statistics table of operational taxonomic unit (OTU) demarcation and classification level identification.n =6, X+ s

Group Phylum Class Order

Family Genus Species

C 897 £ 157
CTL 909 + 228
CTH 910 £ 135
JF 941 + 66
JFCTL 841 +53
JFCTH 820 + 125

897 £ 157
909 + 228
910 £ 135
941 + 66
841 +53
820 + 125

897 + 157
909 + 228
910 £ 135
941 + 66
841 +53
820 + 125

756 110 345 £ 51
737 £171 371+ 62
778 £ 96 365 + 41
765+ 32 377+33 55+ 16
704 +57 356 + 27 49+ 10
694 + 103 354 + 40 57+3

50+11
53+21
56 + 14
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Figure 4 The differences in the community composition between the phylum (A) and the genus (B) units. The width of different patches

indicates the relative abundance ratio of different species
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Figure 5

Figure 6 LefSe analysis and relative abundance of differential bacteria genus of gut microbiota for samples of CTL, JF and JFCTL groups.
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Figure 7 LefSe analysis and relative abundance of differential bacteria genus of gut microbiota for samples of CTH, JF and JFCTH
groups. "P<0.05, "P<0.01 vs control group; *P<0.05 vs the same dose of CT groups
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