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Abstract: Objective The method of network pharmacology was used to explore the material basis and mechanism of Polygonatum
kingianum (PKAE) against hyperuricemia. Methods Based on network pharmacology, the target of active components of P,
kingianum was predicted by TCMSP database, and the disease targets related to hyperuricemia were searched by GeneCards and OMIM
database. Cytoscape3.6.2 was used to construct the topology map, and GO enrichment analysis and KEGG pathway analysis were
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carried out on the target of P. kingianum in the treatment of hyperuricemia by DAVID platform. The molecular docking was carried
out by AutoDockTool (1.5.6) software to predict the binding degree between the main compounds and the key targets. The mouse HUA
model was established by intraperitoneal injection of potassium oxazinate. The mice were divided into blank group, model group,
allopurinol (40 mg-kg™!) group, benzbromarone (20 mg-kg™!) group, high and low dose (15.6, 7.8 g-kg™!) PKAE groups. PKAE was
used to intervene, and the values of uric acid (UA) and creatinine (Cr) in serum were measured. Results  The four core targets screened
by network pharmacology were JUN, TNF, TP53 and PPARG, respectively, and the corresponding active components were baicalein,
[-sitosterol, diosgenin, isoglycyrrhizin and so on. It is predicted that the main pathways of PKAE in the treatment of hyperuricemia
were MAPK signal pathway, NF-kB signal pathway, IL-17 signal pathway, vascular endothelial growth factor signal pathway and so
on. It is predicted that PPARG is the main target of PKAE in the treatment of hyperuricemia. Through the efficacy experiment,
compared with the model group, PKAE high and low dose group can significantly reduce the contents of Cr and UA in serum of mice.
Conclusion PKAE can reduce serum UA and creatinine in hyperuricemic mice. Its active components may be apigenin, baicalein,
[-sitosterol, diosgenin, isoliquiritigenin. Its mechanism may be to inhibit the inflammatory molecular pathways such as NF-xB and
TNF-a, activate the target of PPARG protein, inhibit the expression of MAPK signal pathway, reduce the value of UA and creatinine
in blood, and reduce the inflammatory reaction caused by UA, reduce the inflammatory reaction caused by UA and achieve the purpose
of treating hyperuricemia.
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Table 1 Chemical constituents of Polygonati Rhizoma screened in TCMSP

Mol ID R UE S OB/% DL
MOL001789 5 H B % (isoliquiritigenin) 8532 0.15
MOL001792 Z—EM#f3 (dihydromyricetin, DVF) 3276  0.18
MOLO002714 #% & (baicalein) 3352 021
MOL002959 3’-H 4 K Z # T (3'-methoxydaidzein) 4857 024
MOLO000357 4+ i B 2 B FF (sitogluside) 20.63 0.62
MOLO000358 B-7 &g (B-sitosterol) 3691 0.75
MOL000359 4+ #{EE (sitosterol) 3691 0.75
MOLO003889 H# R # #7 '8 (methylprotodioscin) 35.12  0.86
MOLO000436 (Z)-1-(2,4- —F32 HEIRHE)-3-(4- 2 FL 2R 5 I -2-Mi- 1-1 [(2)-1-(2,4-dihydroxyphenyl)-3-(4- 87.51 0.15

hydroxyphenyl)prop-2-en-1-one]

MOL004941 (2R)-7-23E-2-(4- 53 330 K FF L I-4- B[ (2R)-7-hydroxy-2-(4-hydroxyphenyl)chroman-4-one] ~ 71.12  0.18

MOL000546 ZFiZH It (diosgenin) 80.88  0.81
MOL006331 4°,5-—$%3:3d (4°,5-dihydroxyflavone) 4855 0.19
MOLO000008 Fr3&% (apigenin) 23.06 0.21
MOL009755 2-FWEFREL (2-acridinecarboxylic acid) 72.86 0.16
MOL009760 FEAAFIIEZE A (sibiricoside A) 3526 0.86
MOL009763 (+)-T & AR % -O-B-D-H £ i1 [(+)-syringaresinol-O-B-D-glucoside] 4335  0.77
MOL009765 (Z)-6-1 Ui/ FR [(Z)-nonadec-6-enoic acid] 31.88 0.17
MOL009766 143 TH1 (zhonghualiaoine 1) 3472 0.78
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targets and chemical components of Polygonati Rhizoma

PLA2G4A NEkBIA

PON1
RB1

RELA (
coNDZ

SELE

SERPINE1
CD40LG g
SLC2A4 isom“n;
CDKN1A ;
SOD1

betassifostérol -

e

' &

v, \(Z_)-nomenoic.
[] ]/, (s Aty Rompobiny oo

NFATC1

JUN

gl B
baicalein ‘

: L
G ey L4

| & 5Dhydiowfevone

7 .('7 g 3'—Me“iﬁzein IGF1R
O faO28 S5 X
S
'2-Acrimwic IENG
: | BCL2

ICAM1
yphenyl)prop-2—en-1 -one

INF (2R)-7-hydroxy-2-(4-Mertuyl)chroman-4~ HTR2A
| / / TP53 -: FXYD2
HUA VCAM1 FASN
———\VEGFA casps CAT
2 “"HUAGRRHS-CERS-EE WEHRINE

Fig.2 “HUA-disease target-chemical composition- Polygonati Rhizoma” network topology chart
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Table 2 Top four target proteins screened by cyto-NAC

5 A Degree BC CC
1 JUN (Transcription factor AP-1) 35 153.729 32 0.872 340 44
2 TNF (Tumor necrosis factor) 35 122.708 28 0.872 340 44
3 TP53 (Cellular tumor antigen p53) 34 81.446 99 0.854 166 70
4 PPARG(PPARY) 34 115.250 92 0.854 166 70
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Fig. 4 KEGG pathway analysis of Polygonati Rhizoma in
treatment of HUA
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Fig. 6 GO-MF enrichment analysis of Polygonati Rhizoma in treatment of HUA
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Fig.7 GO-BP enrichment analysis of Polygonati Rhizoma in treatment of HUA
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Table 3 Chemical components of Polygonati Rhizoma

# (P<0.0D), /% HUA NRUSEIRT: SHAA Bk e
LG, BIMENSEEL. PKAE fi. {CRIEEZLM UA B JUN B4R
BE (P<0.01); PKAE . {&IE4l UA 153 JUN %
R T ISF 2 24 i e P AP AR B e 2 TNF R
332 PKAEX HUA /MR Crifipn 4wz TPH B9K
6 Fim, SXTERAIML, RN Cr RETE (p< TP EERIT
TP53 J=Ea S

0.01), W7~ HUA /NROEMB RS, SEAAEA L,
SRR . PKAE & A=A UA B2 FFIK,
FNERSEEZH Cr & IR AR (P>0.05), 5 HA0H]

PPARG BHHER
PPARG 3-FEHEEH T

PPARG (2)-1-(2,4- — 2R IE)-3-(4-F2 IR I -2-45-1- B

UA AR B D RESZ A RV 25 1 2L — 2506,

A-FFRFR-AP-1; B-FREp53; C-HE#HE-TNF-0; D-#%E 5 p53; E-EHIUEH IG-p53; F-p A EL-AP-1; G-PPARy-FHE#; H-PPARy-(2)-1-

(2,4- TR IEHE)-3-(4-FR IR IL) R -2-45-1-F;  1-PPARy-3-F 43 K G H T

A-apigenin-AP-1; B-apigenin-p53; C-apigenin-TNF-a; D-baicalein-p53; E-diosgenin-p53; F-B-sitosterol-AP-1; G-PPARy-isoliquiritigenin; H-PPARy-(Z)-

1-(2,4-dihydroxyphenyl)-3-(4-hydroxyphenyl)prop-2-en-1-one; I-PPARy-3'-methoxydaidzein.
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Fig. 8 Docking results
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R4 HFNEGESH
Table 4 Molecular docking binding energies

Protein target  PDB ID TE TR g5 & fe/(kI-mol ™)
JUN 5TO1  J¥3&% (apigenin) -16.05
JUN 5T01 B-7 5% (B-sitosterol) —-4.90
PPARG 2ZNN  (2)-1-(2,4- 523K IE)-3-(4-FZ TR I T -2-15-1-F0 [(2)-1-(2,4- -17.43

dihydroxyphenyl)-3-(4-hydroxyphenyl)prop-2-en-1-one]
PPARG 2ZNN 343 G FF T (3'-methoxydaidzein) -19.23
PPARG 2ZNN 3 HEE (isoliquiritigenin) -16.29
TNF 6TGU /3£ % (apigenin) -11.19
TP53 6Q4G  ASEE (apigenin) -10.68
TP53 6Q4G  HEFE (baicalein) -15.92
TP53 6Q49  EFETIC (diosgenin) -25.77

#z5 B[HENRILES UAE (X x5, n=10)
Table 5 UA in serum of mice in each group ( X +s, n=10)

2H ) HE/(gkg™) UA/(umol-L™)
oyt — 127.69+21.76
it — 187.28 +24.89%
PKAE 7.80 116.65+22.08"
PKAE 15.60 93.38+30.45™
T R A it 0.04 125.18 +26.18"
R [ 0.02 152.74+32.66"

LxT A EE: #P<0.01; SEBRALE: "P<0.05 “P<0.01.
#P <0.01 vs control group; ‘P <0.05 “P<0.01 vs model group.

F6 FHENPRILEF CriE (X Ls,n=6)

Table 6 Cr in serum of mice in each group ( X ts, n=6)

2H 5 FE/(g'kg™) Cr/(umol-L™1)
POty — 7.34+3.94"
TR — 42.05+6.53
PKAE 7.80 6.80+7.15™
PKAE 15.60 6.51+1.56"
| N A i 0.04 40.27+3.23
2RI B 0.02 16.48+10.91"

HEAA LR "P<0.01.

“P<0.01 vs model group.
4 g
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