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Abstract: Objective To explore the mechanism of Fangji Huangqi Decoction in anti-fatigue based on network pharmacology,
molecular docking, and animal experiments. Methods Traditional Chinese Medicine Systems Pharmacology (TCMSP) and HERB
databases, as well as literature searches, was used to obtain the active ingredients of Fangji Huangqi Decoction. Acquire the target sites
from the TCMSP database and the Swiss Target Prediction platform, and standardize the target sites through the UniProt database. The
main targets for fatigue were obtained from the Genecards database. After obtaining the intersection targets of Fangji Huangqi
Decoction and fatigue using Venny 2.1.0, they were imported into the STRING 11.0 platform for protein-protein interaction (PPI)
analysis. The PPI network was then visualized using Cytoscape 3.9.1 software. Enrichment analysis of GO functions and KEGG

pathways for intersecting targets was conducted using the Metascape platform database. Construct the “drug-component-target”
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network diagram using Cytoscape 3.9.1 software. The active ingredients were docked with the target using AutoDock Tools version
1.5.6 software. Establish a fatigue rat model and validate the anti-fatigue mechanism of Fangji Huangqi Decoction through animal
experiments. Results A total of 156 active ingredients were obtained from Fangji Huangqi Decoction, corresponding to 889 targets;
A total of 849 targets were also related to fatigue. By intersecting disease targets with targets related to active ingredients, a total of
197 potential anti-fatigue targets of Fangji Huangqi Decoction were identified. The primary active components isolated from Fangji
Huanggqi Decoction include quercetin, p-sitosterol, and mairin (betula platyphylla fatty acid). The top four core targets identified were
the SRC proto-oncogene (SRC), signal transducer and activator of transcription 3 (STAT3), phosphatidylinositol-4,5-bisphosphate 3-
kinase catalytic subunit alpha (PIK3CA), and phosphoinositide-3-kinase regulatory subunit 1 (PIK3R1). The KEGG enriched pathways
mainly include the PI3K-Akt signaling pathway (PI3K-Akt signaling pathway), HIF-1 signaling pathway (HIF-1 signaling pathway),
AGE-RAGE signaling pathway in diabetic complications (AGE-RAGE signaling pathway in diabetic complications), and other
signaling pathways. Molecular docking reveals that the key active ingredients demonstrate strong binding affinity to the core target.
Animal experiments have shown that both Fangji Huangqi Decoction and the positive control group can extend the exhaustive
swimming time, increase body weight, and enhance spleen and thymus indices in fatigued rats. Additionally, they improved levels of
urea (UREA), lactic acid (LA), creatine kinase (CK), blood urea nitrogen (BUN), malondialdehyde (MDA), superoxide dismutase
(SOD), catalase (CAT), glutathione peroxidase (GSH-Px), as well as mitigated morphological changes in muscle fibers, myocyte
damage, and degeneration. By upregulating the expression of PI3K and Akt while downregulating p-PI3K, p-Akt, SRC, and STAT3 in
the muscle tissues of fatigued rats, they regulated the PI3K/Akt signaling pathway. The high-dose group of Fangji Huangqi Decoction
demonstrated the most significant effects. Conclusion In summary, this study initially indicates that the principal active compounds
of Fangji Huangqi Decoction, such as quercetin, B-sitosterol, and betula platyphylla fatty acids, may exert anti-fatigue effects by
regulating oxidative stress and energy metabolism, targeting core elements including SRC, STAT3, PIK3CA, PIK3R1, and the
PI3K/Akt signaling pathway.

Key words: Fangji Huangqi Decoction; anti-fatigue; network pharmacology; PI3K/Akt signaling pathway; betula platyphylla;
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Table 1 Active ingredients of some medicinal components in Fangji Huangqi Decoction

] D RS OB/% DL
Bich MOL002333 VUMEEE A (tetraneurin A) 3540 031
Bic. MOL002341 B % (hesperetin) 7031 0.27
Bic. MOL000358 B-% ($HE (B-sitosterol) 36.91  0.75
HE  MOL000098 i3 (quercetin) 4643  0.28
. MOL000354 5 %% (isorhamnetin) 4960 0.31
G MOL000422 1125} (kaempferol) 4188 0.24
W MOL000417 TEEFHM (calycosin) 4775 024
HA  MOL000033 [(2R,5S)-5-propan-2-yloctan-2-y1]-2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-1H- 3623 0.78
cyclopenta[a]phenanthren-3-ol
HAR  MOL000020 12-F B emEE-8- i AR =EF (12-senecioyl-2E,8E,10E-atractylentriol) 6240 022
HE MOL000211 FIMEARER (mairin) 5538 0.78
HE  MOL000239 HERZFEZH (jaranol) 50.83  0.29
H¥  MOL004841 HEA/REE B (licochalcone B) 76.76  0.19
AFE MOL000358 -7 f§E (B-sitosterol) 3691  0.75
42 MOLO001771 poriferast-5-en-3beta-ol 3691 0.75
KA MOL000449 HHEE (stigmasterol) 4383  0.76
K& MOL001522 Z 2 (coclaurine) 4235 024
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Fig. 1 Fangji Huangqi Decoction composition-fatigue

target Venn diagram
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