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Combined with systematic pharmacology and metabonomics to explore
the mechanism of Baicalein in the treatment of hyperuricemia
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(1. School of Pharmacy, Shanxi Medical University, Taiyuan 030001, China.
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[ Abstract ] Objective  To explore the effect and mechanism of Baicalein in the treatment of hyperuricemia.
Methods The mouse model of hyperuricemia was established by yeast extract combined with potassium oxazinate. The
effect and potential mechanism of Baicalein in the treatment of hyperuricemia were studied by biochemical indexes,
pathological changes, non-target metabonomics and network pharmacology. Results Baicalein could reduce the contents of
serum uric acid, creatinine and blood urea nitrogen, reduce the inflammatory injury of renal tissue, up-regulate the
expression level of uric acid excretion protein and down-regulate the expression level of uric acid reabsorption protein. Nine
disease-related targets such as BCL2, SIRT1 and XDH were screened by network pharmacology. Six key metabolic
pathways including nicotinic acid and nicotinamide metabolism, caffeine metabolism and purine metabolism were screened
by metabonomics analysis. Conclusions Baicalein can treat hyperuricemia and reduce renal injury, and its mechanism
may be related to the metabolic pathways of nicotinic acid and nicotinamide regulated by SIRT1 and quinolinate.
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Figure 1 Animal model diagram
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Table 1 Primer sequence

7| EWESIM(5°-3") TS5 -37)

Gene Forward primer(5’ -3’ Reverse primer(5°-3")
ABCG2 GTTTGGACTCAAGCACAGCGAATG CCGAGGCTGATGAATGGAGAAGATG

OATI TTTCCCGCACAATGGCACAGAG CCGATGAGAGCACACAAGGTTCC
GLUT9 ATGTGGACTCAATGCGATCTGGTTC TGTTTCAATTCCTCCCGTGCTCAG
URATI1 GACCTTGGACCCGATGTTCTTCTG CGTGGCGTTGGACTCTGTAAGC
SIRT1 GTTACATATTCCACGGTGCTGAGG TCACTTTCATCTTCCAAGGGTTCTTC
GAPDH GGTTGTCTCCTGCGACTTCA TGGTCCAGGGTTTCTTACTCC
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Note. A, Core target. B, GO enrichment analysis. C, KEGG enrichment analysis. D, Drug-target-pathway-disease network.

Figure 2 Network pharmacological analysis



o HL AR 2R M A 2024 4E 9 A5 34 55 9 ] Chin J Comp Med, September 2024, Vol. 34,No. 9 5

2.2 SFXERWIE

R 0 28 24 3 2% F 5% 109 25 L O A2 0 B A
TP53 XDH ,ESR1,PTGS2 ,ABCG2 ,PARP1 ,CASP3,
BCL2 SIRT1 YERAZARE 1 58S R IR HIT 0T
X BRI R 3, W T iE—ariE SR 5.0
SRS RE S, Pymol 2.5 43t 47 ] A4k
I3, ZERILE 3,

2.3 EUERRSRESN

WK 4A FrR, 55X L, HUA 41 UA K
FHE (P<0.01) , F B R IA4 £ T i PRI I e A5 R
5 HUA M, 8252 A AP 4] UA K294 Bk
f(P<0.05), BUN Hl CRE &1 & & T RE Y15 H5
HAE M T KV T RS A2 2] T B, i
4B 4C fir7n , 5XFREZHAH b, HUA 41 CRE 1 BUN 7K

F2 HROIAMHIME R

Table 2 Topology information of core targets

P B A BE e £7/3 i AU 3 F HEE O
Number Gene name BC CC Degree
1 TP53 171. 4356144 0. 023809524 25
2 BCL2 83. 40531136 0. 022222222 21
3 ESR1 186. 1817183 0. 022222222 21
4 CASP3 54. 3483128 0. 021276596 20
5 PARP1 41. 94995005 0. 020408163 19
6 SIRT1 54.22628483 0. 020833333 18
7 PTGS2 128. 2415085 0. 020408163 17
8 ABCG2 55.79358974 0.018181818 13
9 XDH 104. 0511433 0.018181818 11
F3 HERGBOEES TR
Table 3 Results of docking of baicalein with core target molecules
FEH# R PDB 1D [ 4548/ (keal/mol )
Gene name Ligand Binding energy
BCL2 41L.XD -8.7
SIRT1 41F6 -8.0
XDH 2E1Q -8.0
ABCG2 6HZM . -7.8
PTGS2 SIKR ﬁé\ﬁ -7.4
Baicalein
TP53 1XQH -7.1
PARP1 2RIQ -7.1
CASP3 10X3 -6.6
ESR1 15J0 -6.3

ABCG2-# X%

SIRT1-3E %%
SIRT1-Baicalein

BCL2- ﬁA?
BCL2-Baicalein

TP53— f@ﬁq%
TP53-Baicalein

T

CASP3-# %%
CASP3-Baicalein

PTGS2- B %%
PTGS2-Baicalein

XDH-E% 3%
XDH-Baicalein

3 XSS AL

Figure 3  Visualization of molecular docking results
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Note. A, Uric acid content. B, Urea nitrogen content. C, Creatinine content. D, Serum xanthine oxidase activity. E, Liver xanthine oxidase

activity. F, HE staining analysis. Compared with the Control group, *P<0.01. Compared with the HUA group, *P<0.05, ** P<0.0l.

Figure 4 Pharmacodynamics of Baicalein in the treatment of HUA
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Compared with the Control group, ™P<0.01. Compared with the HUA group, “P<0. 05.

Figure 5 Expression level of uric acid transporter mRNA
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Figure 6 mRNA and protein expression levels of SIRT1
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Figure 7 Metabonomic analysis
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Table 4 Screening results of renal differential metabolites
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Number Metabolites VIP P value Fold change Trend Ton mode
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1,4-butynediol
2 aﬁﬁ& 1. 679576794 0. 012890623 1. 276533308 1 -
Adipic acid
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