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Improvement Effect and Mechanism of Shenling Baizhu Powder on IBS-D Model Mice with Anxiety
Based on Intestinal Microecology

YU Jieqiong"*, PENG Siyuan"*, LING Qianwen"*, HUANG Zhenhui’, CHU Fujiang"*(1. School of Life Science
and Biopharmaceutics, Guangdong Pharmaceutical University, Guangzhou 510006, China; 2. Guangdong
Provincial Key Laboratory of Pharmaceutical Bioactive Substances, Guangzhou 510006, China; 3. School of
Clinical Pharmacy, Guangdong Pharmaceutical University, Guangzhou 510006, China)

ABSTRACT OBIJECTIVE: To study the improvement effect of Shenling baizhu powder on irritable bowel syndrome with
diarrhea (IBS-D) model mice with anxiety, and to elucidate its mechanism from the point of view of intestinal microecology.
METHODS: C57 BL/6 mice were randomly divided into blank control group, model group, Shenling baizhu powder group (3.6
g/kg), with 8 mice in each group. Except for blank control group, IBS-D model with anxiety was established in model group and
Shenling baizhu powder group by giving corticosterone subcutaneously combined with intragastric administration of Folium Sennae
decoction and chronic restraint treatment. After modeling, blank control group and model group were given intragastric
administration of normal saline, and Shenling baizhu powder group was given relevant medicine intragastrically, for consecutive 4
weeks. After last medication, loose stools rate, diarrhea index, body weight, sugar water preference percentage, the times of
crosssing open field center area and minimum pain threshold as well as the levels of BDNF in hippocampal tissue and 5-HT in

serum were detected in each group. The cecal contents of mice in each group were extracted for microbial DNA extraction and

sequencing; the abundance and diversity of intestinal
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microorganisms were analyzed by Alpha and Beta diversity
analysis. RESULTS: Compared with blank control group,

body weight, sugar water preference percentage, the times of
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relative abundance of Lachnospiraceae NK4A136 group genus microorganism were decreased significantly (P<<0.05); loose stools
rate, diarrhea index, serum level of 5-HT, relative abundance of Verrucomicrobia phylum microorganism and relative abundance of
Ackermann phylum microorganism were increased significantly (P<<0.05) , and there were great differences in the types of
intestinal microorganisms. Compared with model group, body weight, sugar water preference percentage, the times of crossing
open field center area, minimum pain threshold, BDNF level of hippocampus, relative abundance of Firmicutes phylum
microorganism, relative abundance of Lachnospiraceae NK4A136 group genus microorganism were increased significantly (P<<
0.05 or P<<0.01) ; loose stools rate, diarrhea index, serum level of 5-HT, relative abundance of Verrucomicrobia phylum
microorganism and relative abundance of Ackermann phylum microorganism were decreased significantly (P<<0.05), and and there
were great differences in the types of intestinal microorganisms. CONCLUSION: Shenling baizhu powder can improve the diarrhea
and anxiety behavior of IBS-D model mice with anxiety, increase the level of BDNF in hippocampus and decrease serum level of
5-HT. Its mechanism may be related to decreasing relative abundance of Verrucomicrobia phylum microorganism and Ackermann

phylum microorganism, increasing the relative abundance of Firmicutes phylum and Lachnospiraceae NK4A136 group genus

microorganism.
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5-HT f7KF-
2.7 BEMEYDNAMRENR MFREEMSHEME
S
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0.05) , i i 48 S 5 15 48 B34 Wi 2 T B (P<<0.05) , £ 1L

%1,

F1 BENRESHEIERNEFREBVNELE R (x+5,
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Tab 1 Diarrhea related indexes and body weight of

mice in each group(x+s,n=38)

ik (K5, g Tili%, % GG

2 HAIRA 209+1.54 0.00+0.00 0.00£0.00
euikil 19.9+0.82° 30754632 0.86:£0.09°
SEAAHA 2084 1.19° 647+ 1.40° 013003

T 525 IO BREE UL, " P<<0.05; SAREHILA 4%, *P<<0.05

Note: vs. blank control group, “P<<0.05; vs. model group,’P<<0.05
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Tab 2 Sugar water preference percentage, the times
of crossing open field center area and mini-
mum pain threshold of mice in each group(x =
s,n=8)

ikl KT FUUHPORKEREL K BRI, mL

SN 0.861£0.022 48.633£6.021 0331£0.003

s 064440017 8.633+1214' 0.177+0.014"

SEARIA 0.7140.021° 47988 3,057 0306+0415

TE 1528 I B L, P<<0.05; GBI g%, "P<<0.05,"P<
0.01

Note: vs. blank control group, * P<<0.05; vs. model group, "P<<
0.05,”P<<0.01
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Tab 3 Levels of BDNF in hippocampus and 5-HT in
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41 BDNF, pg/nL 5-HT, ng/mL
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SEAAHA 114294 18.23" 3048219
s N IR L, * P<<0.05; S LTRILE A, *P<<0.05

Note: vs. blank control group, *P<<0.05; vs. model group,’P<<0.05
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Fig 1 Results of Alpha diversity analysis of intestinal
microorganism in mice of each group
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(7 < Ry B (e R, I 2 1) 22 SR o
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A RV /N ERUN 1 v JEERE T T GO AR X = B
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YRR 2 B R 2 TR TR T T AR 2 B
FIER(P<<0.05) . fEJE/KF b, 5725 0 RAH H A 464
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X , Lachnospiraceae NKAA136_group J& 13 A= 4 it AH XF
F R FHTHE (P<0.05),

Al Cl C2 C3 A3 A2 B2 Bl B3

T AL~ A3ZS FUU BRZTRE i s BL~ B3R AIRE s CL~C3. 8%
FIARBLZ A A

7 : A1-A3. blank control sample; B1-B3.model sample; C1-C3.
Shenling baizhu powder sample

B2 BHNREEREDN Beta ZHFEDITER

Fig 2 Results of Beta diversity analysis of intestinal
microorganism in mice of each group

x4 BENRHEREVHENEEITER (%)
Fig 4 Relative abundance of intestinal microorgan-

ism in mice of each group( %)

LS 2 IR R SEIARA

1T JEBER (Fimicutes) 4657 3063 5296
IFF (Bacteroidetes) 37.60 3041 29.65
KB (Verrucomicrobia) 045 3178 042°
1 (Proteobacteria) 10.82 448 10.71
TR (Actinobacteria) 145 0.64 256
TRFFIA ( Acidobacteria) LI5 0.19 138
Epsilonbacteracota 0.61 131 045
THHF R (Deferribacteres) 0.10 035 051
Cyanobacteria 0.38 0.08 0.46
Patescibacteria 041 0.11 034
Fl 046 0.03 058

B uncultured_bacterium_{_Muribaculaceae 3201 252 2482
Lachnospiraceae_NK4A136_group 1638 3257 19.95°
T3 B (Akkermansia) 036 376" 032
Lactobacillus 6.05 9.26 6.62
uncultured_bacterium_f_Lachnospiraceae 414 5.06 524
SFHIFFR (Bacillus) 6.17 0.1 157
BRI (Desulfovibrio) 502 046 241
HFFE (Bacteroides) 060 289 1.54
uncultured_bacterium_f Desulfovibrionaceae 0.34 1.67 1.85
Alloprevotella 273 047 0.64
il 2620 2.6 29.04

W HEs A IR L, " P<<0.05; SRR L AE,"P<<0.05

Note: vs. blank control group, “P<<0.05; vs. model group,’P<<0.05
4 Ttig
22 FIARHOk A CRFERAG R,/ THTIRT
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