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Effect of total flavonoids from Aurantii Frutus Immaturus on intestinal flora
imbalance in mice with intestinal mucositis induced by 5-fluorouracil

LIU Dan-ning, PAN Meng-xue, YANG Lu-jia, HUANG Jie-yao, REN Qiao, YUAN Lyu-jiang
College of Pharmaceutical Sciences, Southwest University, Chongging 400715, China

Abstract: Objective To study the effect and mechanism of total flavonoids from Zhishi (Aurantii Frutus Immaturus, AFIF) on mice
with intestinal mucositis induced by 5-fluorouracil (5-FU). Methods Male Kunming mice were randomly divided into control group,
model group, low-, medium- and high-dose AFIF (50, 100, 200 mg/kg) groups and loperamide (0.3 mg/kg) group. 5-FU (50 mg/kg)
was injected intraperitoneally for 5 d to induce intestinal mucositis model. Beginning on day 6, rats in each administration group were
ig corresponding drugs, once a day for 7 consecutive days. The body weight, diet intake, water intake, diarrhea score, thymus index,
spleen index, colon morphology and crypt depth were observed. Hematoxylin-eosin (HE) staining was used to investigate the
pathological changes of colon. Levels of interlerkin-6 (IL-6), IL-1p and tumor necrosis factor-a (TNF-o) in colon tissues were
determined by ELISA; Superoxide dismutase (SOD), glutathione peroxidase (GSH-Px) activities, and malondialdehyde (MDA) level
were detected; 16S rRNA gene VV3—4 regions for high throughput sequencing technology was used to analysis the changes of
intestinal flora. Results Compared with model group, body weight and food intake of mice in AFIF groups were increased, water
intake and diarrhea score were decreased, thymus and spleen index were significantly increased (P < 0.05, 0.01), colon tissue damage
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was reduced, colon length and crypt depth were significantly increased (P < 0.05, 0.01); Levels of pro-inflammatory cytokines IL-6,
IL-1B and TNF-a in colon tissue were significantly reduced (P < 0.05, 0.01); Activities of SOD and GSH-Px were significantly
increased (P < 0.05, 0.01), and MDA level was significantly decreased (P < 0.01). 16S rRNA gene sequencing results showed that

diversity and abundance of intestinal flora of mice in model group was reduced, diversity and abundance of intestinal flora of mice in

AFIF groups were increased. At phylum level, the relative abundance of Firmicutes was increased in AFIF groups. At genus level, the

relative abundance of Bacteroidetes, unidentified_Clostridiales, Alloprevotella, unidentified_Ruminococcaceae and Lactobacillus were

increased. Conclusion AFIF can effectively improve 5-FU induced intestinal mucositis in mice, and its mechanism may be related to

the anti-oxidation, anti-inflammatory and regulation of intestinal flora.

Key words: total flavonoids from Aurantii Frutus Immaturus; 5-fluorouracil; intestinal mucositis; intestinal flora; anti-oxidant;

anti-inflammatory; narirutin; naringin; hesperidin
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Fig. 1 Effect of total flavonoids from Aurantii Frutus Immaturus on body weight (A), water intake (B), food consumption (C),

diarrhea score (D) and fecal appearance (E) in mice with intestinal mucositis
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Fig. 2 Effect of total flavonoids from Aurantii Frutus Immaturus on spleen index and thymus index in mice with intestinal

mucositis
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(C) and pathological changes of colon tissue (D) in mice with intestinal mucositis
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Fig. 4 Effect of total flavonoids from Aurantii Frutus Immaturus on TNF-a, IL-1p and IL-6 levels in colonic tissues of mice

with intestinal mucositis
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Fig. 6 Effect of total flavonoids from Aurantii Frutus Immaturus on overall structure of intestinal flora in mice with intestinal

mucositis
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Fig. 7 Effect of total flavonoids from Aurantii Frutus Immaturus on relative abundance of intestinal flora at phylum level in

mice with intestinal mucositis
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