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[ Abstract]
treating cancer-related fatigue (CRF) in mice. Methods

Objective To investigate the mechanism of action of the Astragalus-Chinese yam combination in
The active components and related targets of Astragalus-
Chinese yam were obtained from the traditional Chinese medicine systems pharmacology database and analysis
platform. CRF-associated targets were identified using the GeneCards database. Intersecting targets were analyzed
using the DAVID database for gene ontology and kyoto encyclopedia of genes and genomes enrichment analyses. A
network diagram depicting “ drug-active component-intersecting targets-disease” was constructed using Cytoscape
software, and a protein-protein interaction network was created to identify the top five core target proteins based on
degree values. Molecular docking simulations were performed using Autodock Vina software. Twenty-five mice were
divided randomly into a blank group and a modeling group in a 1 : 4 ratio. After successfully establishing the CRF
model using Lewis lung cancer cells, mice in the modeling group were further divided into model, Chinese yam (0.2
g/kg) , Astragalus (0.6 g/kg) , and Astragalus-Chinese yam combination groups (0.3 + 0.1 g/kg) (n = 5 mice per
group). The treatments were administered by gavage twice daily for 14 consecutive days. Grip-strength and forced-
swimming tests were conducted. The mice were then euthanized and tissues were collected. The gastrocnemius
muscles were weighed and stained with hematoxylin and eosin to reveal the muscle fiber morphology. Results A total
of 23 effective active components of Astragalus-Chinese yam were identified through network pharmacology analysis,
with 199 intersecting drug-disease targets. These targets mainly participated in biological processes such as protein
phosphorylation through cellular components ( cytoplasm, membrane, nucleus) and performed molecular functions
such as protein binding. A total of 155 signaling pathways, including pathway in cancer and the phosphatidylinositol
3-kinase-protein kinase B signaling pathway, were involved in CRF. The critical targets of Astragalus-Chinese yam for
CRF included serine/threonine kinase, tumor necrosis factor, epidermal growth factor receptor, B-cell lymphoma 2,
and caspase 3. The active components quercetin and diosgenin interacted with the highest number of targets and
demonstrated binding energies < —5.0 kJ/mol with the five core targets, indicating strong ligand-receptor binding
affinity. Mice in the Chinese yam and Astragalus groups exhibited increased grip strength and prolonged swimming
times compared with the model group. Gastrocnemius muscle volume and mass were increased, with well-organized
muscle fibers and clear boundaries, and the effects were even more pronounced in the Astragalus-Chinese yam
combination group. Conclusions Astragalus-Chinese yam treats CRF via a multi-target, multi-pathway approach,
enhancing muscle strength and endurance in mice, improving gastrocnemius muscle volume and mass, and alleviating
muscle atrophy, thereby mitigating the associated symptoms of CRF in mice.

[ Keywords] cancer-related fatigue; network pharmacology; Chinese yam; Astragalus; molecular docking
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Table 1 Effective active ingredients of “ Astragalus-Chinese yam”

KR &S &Y F A BE /% Kk
Source MOL ID Compound 0B/ % DL
MOL000239 TR 50. 83 0.29
Jaranol
B g s
MOL000354 7 BR 49. 60 0.31
Isorhamnetin
3,9-7-0-H IR R Ak
MOL000371 3,9-di-O-methylnissolin 53.74 0.48
-0- =g
MOL000378 7-0-HER LR 74. 69 0.30
7-0-methylisomucronulatol
9,10- H AU SL S BE-3-0-B-D- T A
MOL000379 9, 10-dimethoxypterocarpan-3-0-B-D-glucoside 36.74 0.92
(6aR,11aR)-9,10- 4 H-6a,11a- 4 -6H-
SEFEKI[ 3,2-c ] (45 -3-B
i MOL000380 (6aR,11aR)-9,10-dimethoxy-6a, 11a-dihydro-6H- 64.26 0.42
Astragalus benzofurano| 3,2-c ] chromen-3-ol
N e b
MOLO000387 H??ZISXXEH 31.10 0. 67
Bifendate
MOL000392 BRI 69. 67 0.21
Formononetin
S
MOLO000398 o A 109. 99 0.30
Isoflavanone
MOLO000417 %@3@5%5 47.75 0.24
Calycosin
zs
MOL000422 i3 B 41.88 0.24
Kaempferol
(3R)-3-(2-¥8E-3,4- Z I AEUFEIR L ) PR IF Z S0k ieg - 7- 85
MOL000438 (3R) -3-(2-hydroxy-3,4-dimethoxyphenyl ) chroman-7-ol 67. 67 0.26
A3 O F A HL SR
MOL000442 1,7-—F23E-3,0-— RIS 39.05 0.48
1,7-dihydroxy-3,9-dimethoxy pterocarpene
MOL000098 WHECR 46. 43 0.28
Quercetin
W S ] 22
MOLO01559 ERNTH 30.71 0.18
Piperlonguminine
HEZZB
MOL000310 Denudatin B 61.47 0.38
W x - i
MOL000322 1 AR 54.72 0.38
Kadsurenone
MOL005429 ﬂf@? 64.01 0.37
Hancinol
. thiZh MOL005430 mm ¢ 59. 05 0.39
Chinese yam Hancinone C
2 S
MOL005458 SLIOIL C_qt 36.38 0.87
Dioscoreside C_qt
L
MOLO000546 %?j %ﬁ: 80. 88 0.81
Diosgenin
MOL005463 TR _at 31.69 0.24
Methylcimicifugoside_qt
W fif
MOL005465 TR B B 45.33 0.77

Garcinone B
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Astragalus Chinese yam

Table 2 Number of intersecting targets corresponding

to the active ingredients of “Astragalus-Chinese yam”

L&Y H B
MOL ID Target/n
MO1.000239 51
MOLO000354 48
MOL000371 64
MOL000378 49
MOLO000379 39
7114 MOL000380 50
L MOL000387 64
MO1.000392 45
MOL000398 45
MOL000417 45
PR L 2 MOL000422 48
CRE MOL000438 50
B 1 -2 MRS CRE YL [RIAE MOL000442 50
Figure 1 Active components of “Astragalus- MOL000098 157
Chinese yam” and their common targets in CRF MOL001559 60
BCL2 CASP3, X LUl &5 75 “ # -1 25" %f CRF xgigggzz :1
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CASP3 45 & REr 9 M. -9.8,-8.5,-8.3, MOLO005465 61
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ey""" B Z
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Figure 2 “Drug-active ingredient-intersection target-disease” network
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Figure 3 GO enrichment analysis of intersection targets between “Astragalus-Chinese yam” and CRF
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Figure 4 Enrichment analysis of KEGG intersection targets between

“ Astragalus-Chinese yam” and CRF
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Figure 5 Core intersection targets of “ Astragalus-Chinese yam” and CRF
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Figure 6 Binding energy of quercetin, diosgenin with AKT1 ,TNF EGFR BCL2 and CASP3
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Figure 7 Molecular docking of quercetin, diosgenin with AKT1 TNF EGFR BCL2 and CASP3
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Figure 8 Results of grip strength and exhaustive swimming tests in mice
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Figure 9 Volume and weight of gastrocnemius muscle in mice
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Figure 10 HE staining results of mouse gastrocnemius muscle sections
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Figure 11 Presents the protein quantification analysis of MF20 in the gastrocnemius muscle of mice
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