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FRMLIE IL-6 F1 TNF-a 7K A ud b R BE M 7 HEZILF Atrogin-1 1 MuRF1 f3R1E, RN i FHAT-ERED
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Abstract: Objective To investigate the medication rules, core formula, and multi-dimensional mechanisms of traditional Chinese
medicine (TCM) in the treatment of cancer cachexia (CC). Methods Medication rules and the core formula were screened from 211
publications through data mining. Network pharmacology was subsequently applied to identify the active components and potential
targets of the core formula, followed by gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) enrichment
analyses and molecular docking validation. Finally, the therapeutic efficacy and mechanisms were validated in vivo using an A549
tumor-bearing nude mouse CC model. Evaluation indicators included tumor-free body weight, food intake, muscle function,
inflammatory cytokines [interleukin-6 (IL-6), tumor necrosis factor-a (TNF-a)], and key proteins [muscle atrophy F-box protein
(Atrogin-1), muscle RING-finger protein-1 (MuRF1), protein kinase B1 (Aktl), and hypoxia-inducible factor-1o (HIF-1a)]. Results
A total of 67 prescriptions involving 171 drugs were identified, and the core formula was determined as Fuling (Poria), Baizhu
(Atractylodis Macrocephalae Rhizoma), Huangqi (Astragali Radix), Shanyao (Dioscoreae Rhizoma), and Zhigancao (Glycyrrhizae
Radix et Rhizoma Praeparata cum Melle). Network pharmacology predicted 149 potential targets involved in the PI3K-Akt, HIF-10,
p53, and apoptosis signaling pathways. Molecular docking showed that core components, such as quercetin, exhibited strong binding
affinities with key targets. /n vivo experiments demonstrated that the high-dose core formula exhibited the best therapeutic effect,
significantly improving anorexia, maintaining tumor-free body weight, and restoring peak grip strength and quadriceps wet weight (all
P < 0.05). Mechanistically, the core formula significantly reduced serum levels of IL-6 and TNF-a. Furthermore, it markedly inhibited
the expression of muscle-atrophy-related proteins Atrogin-1 and MuRF1 in the gastrocnemius muscle. It also upregulated the
expression of the anabolic protein Aktl and anti-apoptotic protein B-cell lymphoma-2 (Bcl-2), while downregulating the expression of
metabolic reprogramming and pro-apoptotic proteins, including HIF-1a, tumor protein p53 (TP53), and cellular-Myc (MYC) (all P <
0.05). These results were consistent with the regulatory patterns predicted for the HIF-la and PI3K-Akt signaling pathways.
Conclusion The core TCM formula for treating CC follows the therapeutic principles of invigorating the spleen, resolving dampness,
supplementing ¢i, and strengthening healthy gi. Its mechanism likely involves the modulation of the PI3K-Akt/HIF-1a signaling axis
to comprehensively regulate metabolic reprogramming, inflammatory response, and cell apoptosis while effectively inhibiting the
ubiquitin-proteasome pathway, thereby exerting a multi-dimensional and holistic anti-cachexia effect.
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bioavailability, OB) >30%, 2524514 (drug-like-ness,
DL) >0.18, §iiife A% Lo 2 W0 IRIE LS S ARG Til
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org/) HATAREACALER, SRIGHF IE 5 255 s 2k (A
122 BRI E YA 2 T GeneCards
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1.2.6 FERFEAIKIL M (gene ontology, GO) Flit
H#E R 5 R 5 R BiE R E L (Kyoto
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GREHEYIE S Glycyrrhiza uralensis Fisch. [T J5AR
Je MR ZE A5 T . s LR 2R A, i 80 H
B, N 8 £ B ARKIRIE 30 min, FUE 29Kk, &
K The IR, T 50 CUsEHKgE AT % E L)
1.2, RURTEERIEI T4 16.5 g0 25 F
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LK CEE (5 100092180 —HIZK (it
10023418). HHERfE (IL%5 10004160) ¥1WH
R RAF A IR A 7] AR PR 12 Bl
(It5 G1202).DAB & 47 & (k5 G1212-200T)
6 B UL Servicebio A7) . BCA 8 K LI & A 711
& AR (HB) JeilflaE (R RAE
YIARB IR AT, 857079 P0010. C0105); fifi
IMLiE (FBS). 8 -5 . RPMI-1640 55
FJE (Z£[E Thermo Fisher Scientific A &, %5437
N 10099141, 15140122, 11875101); H4MIA -
6 Cinterleukin-6, IL-6). MR IRFEAF-a (tumor
necrosis factor-a, TNF-o) [ B G 2 W B A il
(enzyme-linked immunosorbent assay, ELISA) X
&, H U mE 3-8 R LA B ( glyceraldehyde-3-
phosphate dehydrogenase, GAPDH). 4 4E 4t M t% bt
Ji (proliferating cell nuclear antigen, PCNA). LA
#45 F-box #F (muscle atrophy F-box protein,
Atrogin-1). JJLI¥F4EEE 1 (muscle RING-finger
protein-1, MuRF1). &5 ¥ B1 (protein kinase B1,
Aktl). B 4iffiitkE28-2 (B-cell lymphoma-2, Bcl-
2). JFUEFRE A c-Myc (cellular-Myc, MYC) $it
1, BRI A YIES (horseradish peroxidase, HRP)
Frid i EHi e )% 3K E H G (immunoglobulin G,
IgG) ik (X ABclonal AWM H BR A A,
18571718 RM17601.RM 17658 A19056. A12427.
A3699. A3101. A17909. A19693. AE070. AS014);
A5 S F T~ 1a Chypoxia-inducible factor-1o., HIF-
la) Fifk (FE[E Abcam A7), $2%5 ab179483); i
JR 25 p53 (tumor proteinp53, TP53) Hufk (+
X Proteintech A7), %5 10442-1-AP).
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XL/ BREERGRIR L A 24 10 glkge SREHAIKS
w3 NRIERAL, GRS IIRTRIY) 1.25.
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VIR 1E-20 C FRAF& M. SR ECH I A, A
4%% W I [ %€ 15 min, #2235 0.3% Triton X-100
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K45, KA Image J A0 B bR E B T35
5it P B P M T AR AT 8 B T o

1.3.9 G AU EAT I A e 2R PR HE A L
MGG R 4 um ESY) ), Sl BREKIE,
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745381 (One-way ANOVA), #t— S bR H
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PR P AT = (PR 30 R 24 HEAT SR IBERR U 3
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F=1 HHERGUR (BT 20)

Table 1 Frequency of traditional Chinese medicines

LR L 35 K IRE SR HFILF ML 22 k. 1R
ZEIZFLEEI 22 k. ARSI 2L FRH B 22

(TCMS) (top 20) WK, SEHLBUCRTG LSRR T R e, 2
Hih SRR 2 K LIRGE A AR, WRINAEE, R
R 44 AT2 16 SEREHUN S\ Cytoscape 3.9.1 #E(T AL R, 15
Sj‘ 36 if 15 . EAR, B, 2. SR P R
5T 2 ; 14 s - .
%EE 24 S iy G EONEERT IR 2y, AR HZ 5 R 2g e
z =LA

2RIt WA Vi B i L 54 5 B
2 ” copir 1 BT CC IR LS A 27 Rk
. 19 e 13 5, HEI AR OA Y, WA L
e 18 HH 13 2.1.3 MRS HT 18 SPSS24.0 HAFXE H
5 17 5 Py 4 12 EATIR ) 30 BRZGEAT BRI Hr, R 24
e 17 A 10 Yoy ok, HAs 195 AR, 5RE. KHE,
KA 16 k% 10 2, . BB, e, B 82 2% AR,
=2 PEZHARIT CC BB
Table 2 Association rules of TCMs in treatment of CC

J& i R I FLISIR % Ja i R I LSRR BEEI%
IRE HAR 36 53.73 RE K H B 24 100.00
RZ% FHE 24 35.82 b 1IZEEE 7 100.00
AR iz 22 32.84 AAR i) 100.00
IRZ 1z 22 32.84 R%E 128 7 100.00
IRZ [958 19 28.36 R%E 1125 22 95.45
RZ W 17 25.37 R%E % iz 19 94.74
R KA 16 23.88 IR%E = 13 92.31
HAR ETE 15 22.39 KA GEES 10 90.00
R ETE 15 22.39 R% HAR 36 88.89
R ZEU 14 20.90 RE it 9 88.89
AR b g 13 19.40 R%E KA 9 88.89
IRZ Wi 13 19.40 R%E W 17 88.24
IRZ b g 13 19.40 KE LEHH 8 87.50
KA 2 10 14.93 RE LEHH 8 87.50
RZ% HEE 10 14.93 RE EE| 15 86.67

kT

TR

ROSE : A&
o -
E 1 SRR 4%
Fig. 1 Association rule network of high-frequency TCMs
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Fig. 8 Heatmap of molecular docking results
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Fig. 9 Visualization of molecular docking
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group, *P < 0.05 vs low-dose group (same as below).

10 #UDEHFER CCREMERFIBR (X+s,n=8)

Fig. 10 Core formula alleviates overall condition of CC nude mice (Xt s,n=28)
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