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Effect and mechanism of Yinzhihuang Granules on cholestasis mice based on the
"intestinal flora-bile acid metabolism™

ZHANG Ling-yan, YU Dong-sheng, L1 Xiao-ping
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Abstract: Objective To investigate the effect and mechanism of Yinzhihuang Granules in treatment of cholestasis mice. Methods
C57BL/6 mice at the age of 8 weeks were given a diet containing 1% cholic acid for 2 weeks to establish a mouse cholecystasis model,
and the mice were divided into control group, model group, ursodeoxycholic acid (0.1 g/kg) group, and Yinzhihuang Granules (5, 10,
20 g/kg) groups, each group was given the corresponding drug intragaically, and the rats in the control group and model group were
given the same volume of normal saline intragaically. The drug was administered continuously for 4 weeks. Serum was collected, liver
function indexes were determined by automatic biochemical analyzer, and bile acid components were determined by UPLC-MS/MS.
Liver tissues of mice were collected and stained with hematoxylin-eosin (HE) to observe the pathological changes of liver tissue. The
MRNA expression levels of inflammatory factors and key genes of bile acid metabolism were detected by RT-qPCR. The expression
of key proteins of bile acid metabolism in liver tissues was detected by Western blotting. The contents of mouse cecum were collected,
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and the Vs — V4 variable regions were amplified and sequenced by Illumina Miseq sequencing platform, and the structure of mouse
intestinal flora was analyzed. Results Compared with model group, the serum levels of ALT, AST, and ALP in Yinzhihuang Granules

group were significantly decreased (P < 0.05, 0.01, 0.001), and it can significantly improve the liver tissue damage of mice. Compared

with model group, the mRNA expression levels of liver IL-10, TNF-q, IL-6, and MCP-1 in each dose group of Yinzhihuang Granules

were significantly decreased. The mRNA expression levels of IL-15, CYP7AL, Bsep, Ntcp, Mrp2, and Ugtlal were all positive
significantly increased (P < 0.05, 0.01, 0.001), and affected the mMRNA and protein expression of key proteins in bile acid metabolism.
16S rDNA sequencing showed that the abundance of Lactobacillus in gut microbiota of mice in Yinzhihuang Granules group was

significantly increased, and the abundance of Roseburia and Allobaculum was significantly reduced. Bile acid metabolomics found

that Yinzhihuang Granules could reduce the content of various secondary bile acid. Conclusion Mechanism of Yinzhihuang Granules

on improving cholestasis liver injury may be related to regulating the composition of gut microbiota and affecting bile acid metabolism.
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3 ERRBAIEHREVNRIE ALT, AST. ALP KTHIEM ( x+s, n=8)
Table 3 Effect of Yinzhihuang Granules on serum ALT, AST, and ALP levels of cholestasis mice ( X £s,n=8 )

ZH ) 7 E/(g kg™ ALT/(U L) AST/(U L™ ALP/(U L™
Xt R — 28.354+0.79 57.60+5.06 71.50+18.54
iy — 1741.60+239.73" 1 821.80+306.50" 658.80+87.56™
RE L AR 0.1 837.25+73.27### 736.90 1 82.46### 183.27 £21.55##
T4 HE B A 5 1423.70+146.67* 1131.80+125.36% 276.50 +31.02#
10 1132.254+115.16% 1 118.30+98.40% 243.80 £ 24.21##
20 998.25 +152.43## 987.50 +151.708% 127.15415.45%#
SRR TP<<0.01; SERIALLE:: *P<<0.05 *P<0.01 **P<0.001
P < 0.01 vs control group; *P < 0.05 #*P <0.01 **P <0.001 vs model group
50- *kk
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|
5 301
X 200 1
2
- 20 44
o it
104
A ;.33"" I_L’
5 1 1

0
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0 1 I 1
SR REAY REXA 5 10 20
JHAER  BMETE IR (g kg h)

xRS P<<0.001; HEEAILILLE: *P<<0.05 *#P<0.01 *#P<<0.001
***P < 0.001 vs control group; *P <0.05 #*P <0.01 ##P <0.001 vs model group

1 BEHRFEBRIXT AR RAT BT A LURIEEMEM ( X +s, n=8)
Fig. 1 Effect of Yinzhihuang Granules on histopathology of liver in cholestasis mice ( X +s,n=8 )
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CDCA-G K& & R& i (P<<0.05. 0.01. 0.00D),
RRNMRIHR a-MCA & 8 B3 8 (P<<0.001),
LA 4C.
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gkg?! "P<0.05 *P <0.01vs control group;*P <0.05 #P<0.01 **P <0.001vs model group

2 AR EEURI BB AR N BRAT B 4R R A RE AN A ER 1K AR S B R FA K I ( X %5, n=8)
Fig. 2 Effect of Yinzhihuang Granules on liver inflammation and bile acid metabolism related gene expression in cholestasis

mice ( X +s,n=8 )
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Table 4 Analysis on o diversity of intestinal flora of rats in each group ( X +s,n=8 )

2H 531 FHE/ (g kgt Shannon f& %% Simpson 5% Chao 5% Ace T
X HE — 6.18+0.05 0.01040.001 5864.42+352.60  8061.97+326.31
it — 5.88+0.09 0.0150.002 462558+319.78° 6 772.05+426.21"
A AE 35 UKL 20 6.11+£0.06% 0.01240.001 5386.48+396.41"  8452.81+513.77*
HxtRaltbi: "P<0.05; S *P<0.05

*P < 0.05 vs control group; *P < 0.05 vs model group
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Fig. 6 Analysis of differences in community structure
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Fig. 7 Relative abundance of gut microbiota at phylum level in each group
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