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Abstract: Objective: Hyperuricemia (HUA) is a metabolic disorder characterized by abnormally elevated serum uric-acid
levels. This study investigated the inhibitory effect of a chrysanthemum compound formula (CCF) on xanthine oxidase
(XOD) in vitro and further elucidated its urate-lowering mechanisms. Methods: The in vitro XOD inhibitory activity of

CCF was first validated. Network pharmacology was then employed to identify key therapeutic targets, active ingredients,
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and signaling pathways involved in CCF-mediated treatment of HUA. Key active constituents were subjected to molecular

docking with XOD. In animal experiments, a HUA mouse model was established, and mice were orally administered CCF

at three doses (100, 150, and 200 mg/kg). Serum uric acid (UA) and liver XOD activity were measured, along with blood
urea nitrogen (BUN) and creatinine (CRE). Renal levels of TNF-o and IL-15 were quantified by ELISA, and histopatholo-
gical examination of kidney tissue was performed. Western blotting was used to analyze urate transporters and relevant sig-

naling pathways. Results: CCF dose-dependently inhibited XOD activity in vitro. Network pharmacology indicated that

CCF might exert therapeutic effects against HUA via the NF-«B signaling pathway. Quercetin, kaempferol, luteolin, S-

sitosterol, and isorhamnetin were identified as the principal bioactive constituents; molecular docking confirmed their stable
binding to XOD. In vivo, CCF significantly reduced serum UA levels in HUA mice (P<0.001) and alleviated renal inflam-
mation. Western blot results showed down-regulation of the urate re-absorption transporters URAT1 and GLUT9, and up-

regulation of the urate excretion transporters OAT1 and ABCG2 (P<0.001 or P<0.05), thereby promoting uric-acid excre-

tion. In treated mice, IxkBa expression increased, whereas the p-p65/p65 ratio decreased. Conclusion: CCF effectively

reduces serum uric-acid levels and alleviates kidney damage, likely by modulating the NF-xB signaling pathway.

Key words: chrysanthemum; hyperuricemia; molecular docking; network pharmacology; NF-«B pathway
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(Uric acid, UAARISAA T 0 SCERRR, T UA 24
YR AR S — L sy PR R IMLAE 24 )38 3 i i)
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g5 2 P 2 R 83 CCF 89T HUA B9 AT EAE FH
Ll
1 #REE%E
1.1 MR5{LE
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ness, DL) =0.18) MI&PER SRR & b G4
TR 25 45 A &1 Cytoscape 3.9.1 {4, fEE B2y -
JRLG - R85

1.2.4 §fi ¥ HUA W& E R B S 4 OMIM
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0.4, AP ARG . ARYEEE, B EM tsv S0
5 A Cytoscape 3.7.1 FMHATEL K, 5 & A5 2 06
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# . 7£ PDB F13k 3] XOD(3BDJ) & 1 4544 (https:/
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o fdiH AutoDock Tools 1.5.6 44, iz4T AutoDock
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YE e, 2 if) 3k R (14 SR JE #55 R 7, 7E Bioinformation
ATLAS X 3% (http://www.bioinformatics.com.cn/) I~
EZSHI|ES AN

1.2.9 s scgs  SCEe Ry X/ RSEFEATIIME 18

FFRIREL 21~24 °C, {BIE 50%, P HEPEER 12 h, 17
MRARVE HOHL, B EEEUK . SEI s 2e s pRAOI =58
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LL 0.5% R EELFAEZREN(CMC-Na) i B VE R FAT%)
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IR, W A LB BH PR 2H A2 CCF IRY7 20 45 24 57 dek
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CMC-Na # it ) ALL Fi1 CCF, HUA 4 Fil NC 4 /]y
FU7EE B 459 0.5% CMC-Na, T-HidF4k 21 d. fEfx
J&—WIGYT G 2 h DA B K I, SR 56 1 IR
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1.2.12 Western Blot 4347 JHTUS BEEREL 22 g 1k
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WIS, 1SR SRS I, SRS AR UK, 4R ue 4R
FeRSUGA . FH 5 mL. 5% JBLNE 2 05 RH Wy ks s REL T
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25 RGBS, FEARSE &G ASRA T R i
20 i Imagel XA~ 557 - T30 -
1.3 BN

T A B s A LA B bR fE2E (SD) s o SR
GraphPad Prism 8.0.2 - TELEZE 7227 HT(ANOVA)
FHERE, P<0.05 AZESEGHRE X,
2 ER55Hh
2.1 CCF 3H&Sh XOD #HIZRAI50E

XOD J2& $45 il g W A% 1 2 7E A< P9 e Z AR
UA BYEF>, anE 1 fras, XF CCF #1 ALL {44k XOD
TR BEATAIN, 2550 R T X XOD SEK
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Fig.1 Effect of CCF on in vitro XOD inhibitory rate

2.2 TN CCF FnsFRES I AERYSE m ESEE]

M TCMSP ##ig 722 vh M3k 45 43 Fp 22135 1Rk
HW, P AEAE 17 Fh, TR0 10 B, 4R 46 12 Fh,
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OMIM FHERIEHRZEAEE] 906 1151 FR IR MLAE FE 5L R
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Kl 2 CCF MG Y S HUA HATHE R4 IR (A) |
CCF VS ALY R 2R 1B LA 2% (B)
FZ IR -1 1 B -1 FHRE s 4 (C)

Fig.2 Venn diagram of CCF active compounds and HUA cross
targets (A), protein interaction network of CCF active
compounds (B), and medicinal plant-active
ingredient-action target network (C)
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CCF AR 2544 HAT ASTA) ) Z2 80 i AR TS A i3
A7 A — 22 e W] 19 BE P R4 T 38 56 PN Y 346 1
)i
24 SFXEE

XOD 2T W PR G 10 A . PRIk, E43E S E A



- 466 - 25 T BHE

2026 4 8 A

MR ZHT 5 MEE S XOD 43 A 74 %
WFoE. M2 LAty . RBREER | g4 . SR
Z= 3 5 XOD 4y 9 %] 42 53 £ 44 /1N F —8 keal/mol
(T Do WE 3 g, Hii i #Z 7l 5 AGR60 &
LEU216 JE st & 4#; LLZsW 5 LEU404 F1 ILE264 JE
RS RBEE S VAL259 & LY S249 JE L& 4
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