190 Frontiers in Pharmaceutical Sciences, Feb. 2026, Vol. 30, No.2

cigE - —RTR -

BH5LATEROERNG: EFMEHES
4

K, B, KE#R, FEX, PR

1. KBEFRE —lmRK¥FKk (LEKiE 046000)

2. KBEFRAF R/ EX P AN ERRAGAATTHRELAEER L RERFTEN (WA
Kig 046013)

3. KiEFRAFR (LEKE 046013)

[FHE] B LT 24 TR R, T 50T 23367/ KUY 2 50 20 8 4% )
Ry FHLEl. FAiE Gl IMPPAT 40 e A SCHR 2 9 2R S i 5 S 0 1 e o3, A ]
SwissTargetPrediction T HAE L 5, 454 GeneCards I JXURH G o5 A #2238 4R K,
SETEIRI TG, (5B Cytoscape #78 “WZr—HA3" W%, g STRING & X% AE
AT ER B -E A B EAER (PPL) 238, 5 2 Sk R [FIAE s 6T GO Zhig S
KEGG 55 Mg & 84T, 38 FXHERIESS & 26 T, s 1o 15 i R e e 45
HH%. SR LI SRR B A Ste (SRC) | 22/ AR EE MRS 1 (AKTL) | 5
SRR T HEESET 3 (STAT3) |« HAIMIN R 6 (IL-6) 4 DO LS GO IR
M AT 870 A H, HAW AR T 20 R R LR 3R (PI3K) —AKT i 541,
ST UIREVAEHG 0 & 5 KEGG (5 Tl B o Mok B, S 5 S d a1l 428 e ) SR AR5 177
AEEE A o TR R, RIS AKT1 255 RER A 7018l Ji-r Btk
EAAYAE 200 ns WERSE . G518 S5k P RETE o - Sk 9S50 1 o0 PR R T STAT3
AKT1 55 4 PMZOHE L, 28 PIBK-AKT {5 SRl 14 248 B HUR KON, IR “ 2 -
A2l AL R AL T AR Y e

[X#17)]) Sk, FXG MEELYBE, g o Fah sl sy ;
{55l EHE-EE A EAER
[FEDZLES] R66 [ SZRkFRIZES]) A

Exploring the mechanism of action of Aconitum Heterophyllum in treating gout
based on network pharmacology and molecular modeling

ZHANG Ruirui', CHEN Quansheng?®, ZHANG Bingyin®, WU Yuwen', YAN Caifeng®

1. First Clinical College of Changzhi Medical University; Changzhi 046000, Shanxi Province, China

2. School of Pharmacy, Changzhi Medical University, Key Laboratory of Quality Enhancement and
Utilization of Traditional Chinese Medicinal Materials in Shanxi Province, Jointly Constructed by
Province and City, Changzhi 046013, Shanxi Province, China

3. School of Pharmacy, Changzhi Medical University, Changzhi 046013, Shanxi Province, China
Corresponding author: YAN Caifeng, Email: yancaifeng@czmc.edu.cn

[ Abstract] Objective To analyze the multi-target regulatory network and molecular

DOI: 10.12173/j.iss1.2097-4922.202510030
#EEH . ERA, Hd, Email: yancaifeng@czme.edu.cn

https://yxqy.whuznhmedj.com


http://dx.doi.org/10.12173/j.issn.1004-5511.202203023
http://dx.doi.org/10.12173/j.issn.2097-4922.202510030

HEETE 2026 £ 2 A% 30 558 2 1 191

mechanism of Aconitum Heterophyllum in the treatment of gout based on a multidimensional computational
strategy. Methods Active components of Aconitum Heterophyllum were obtained through IMPPAT database and
literature mining. Their targets were predicted using SwissTargetPrediction. By combining gout-related targets
from GeneCards, an intersection map was constructed to identify potential therapeutic targets. A "component-
target" network was constructed using Cytoscape. Protein-protein interaction (PPI) analysis was performed on core
targets through the STRING platform. GO functional and KEGG pathway enrichment analysis were conducted
on intersecting targets of Aconitum Heterophyllum and gout. Molecular docking and dynamic simulations were
performed on core targets and their corresponding active components. Results Four core targets, including tyrosine
protein kinase (SRC), serine/threonine protein kinase 1 (AKT1), signal transducer and activator of transcription 3
(STAT3), and interleukin 6 (IL-6), were identified through screening. GO functional enrichment analysis yielded
870 entries, with biological processes primarily involving PI3K-AKT signaling regulation, and molecular functions
primarily being kinase activity. KEGG pathway analysis indicated that Aconitum Heterophyllum functions by
regulating 177 pathways, including insulin resistance. Molecular docking experiments showed that lappaconitine had
the lowest binding energy with AKT1. Molecular dynamics simulations demonstrated that the complex remained
stable within 200 ns. Conclusion Aconitum Heterophyllum may exert multidimensional anti-gout effects through
the PI3K-AKT signaling axis by synergistically acting on four core targets, including STAT3 and AKT1, via active
components such as lappaconitine, providing computational biology evidence to elucidats its multi-component,

multi-target, multi-pathway mechanism of action.

[Keywords ] Aconitum Heterophyllum; Gout; Network pharmacology; Molecular docking; Molecular

dynamics simulation; Active ingredients; Signaling pathways; Protein-protein interactions
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Figure 1. Venn diagram of the intersection targets of
Aconitum Heterophyllum and gout
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