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Mechanism of Yanghe decoction in inhibiting breast cancer via glycolysis based on network pharmacology and experimental
validation

SUN Ailin', LI Jiyu', XU Yier’, SUN Guicai’, FAN Chunxiang'" (‘Department of Traditional Chinese Medicine , Shanghai Pudong
Hospital, Fudan University Affiliated Pudong Medical Center , Shanghai 201399 , China ;*Harbin Pharmaceutical Group Technology Center
*Department of Orthopedics , First Affiliated Hospital of Nanchang University ; Corresponding author , E-mail : fanxiang1258@163.com.)
Abstract:  Objective To investigate the potential mechanism of Yanghe decoction (YHT) in the treatment of triple-negative breast
cancer. Methods (DActive components of YHT were screened using the TCMSP database, and disease targets were obtained from
the GeneCards database. A component-target network was subsequently constructed, followed by molecular docking to validate the
binding affinity between core components and key targets. 2)Sprague-Dawley (SD) rats were randomly divided into a control group and
low-, medium-, and high-dose Yanghe Tang groups, which received intragastric administration of YHT at doses of 6, 12, 24 g/kg,
respectively, twice daily (morning and evening) for 7 consecutive days. Blood samples were collected 1 h after the final administration,
and sera were separated to obtain the corresponding medicated sera. MDA-MB-231 triple-negative breast cancer cells were then assigned
to a control group (receiving 10% blank serum ), and YHT low-, medium-, and high-dose groups(receiving 10% low-, medium-, and
high-dose medicated serum, respectively). Cell proliferation viability was assessed by CCK-8 assay; cell migration and invasion were
evaluated by Transwell assay; protein expression levels of E-Cadherin and N-Cadherin were detected by western blot; and glucose con-
sumption and lactate production levels were also measured. @MDA-MB-231 cells were divided into a control group, a YHT high-dose
group and a YHT high-dose+740Y-P(PI3K activator) group. Protein expression levels of p-PI3K, p-AKT, HIF-1a, HK2, and GLUT1
were examined by Western blot.  Results (DQuercetin, neryl acetate, and oxyphenbutazone were identified as the core active compo-

nents of YHT. Molecular docking demonstrated that these components exhibit favorable binding affinities for PI3K, AKT1, and
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HIF-1a proteins. (2 Compared with control group, the proliferation, migration, and invasion abilities of MDA-MB-231 triple-negative
breast cancer cells significantly reduced in YHT low-, medium-, and high-dose groups (P<0.05) ; E-Cadherin expression was significantly
up-regulated while N-Cadherin expression was significantly down-regulated (P<0.05) ; and glucose consumption and lactate production
were markedly decreased (P<0.05). Moreover, compared with YHT low- and medium-dose groups, the above indicators in YHT high-dose
group exhibited more pronounced changes (P<0.05). (3 Compared with control group, the protein expression levels of p-PI3K, p-AKT,
HIF-1ae, HK2, and GLUT1 in high-dose YHT group significantly decreased (all P<0.001). Compared with YHT high-dose group, protein
levels of p-PI3K, p-AKT, HIF-1a, HK2, and GLUT1 significantly increased in YHT high-dose+740Y-P group(P<0.05). Conclusion

YHT suppresses the migration, invasion, and epithelial-mesenchymal transition of triple-negative breast cancer cells and reduces the

expression of glycolysis-related proteins, which may involve the inhibition of the PI3K/AKT/HIF-1a signaling axis.
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Figure 2 Active ingredient-target network of Yanghe decoction against triple-negative breast cancer
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Table 1 Evaluation of molecular docking binding energies
between core components of Yanghe decoction
and key targets in triple-negative breast cancer

T2 A BE (keal/mol )

REER = Gmam max | R
PI3K -8.246 -6.465 -7.949
HIFlo -7.889 -7.337 -5.972
AKT1 -8.964 -6.912 -8.556

258 BE 35 F-5.0 keal/mol UL R B, 32 7 Bl A 5
AR A A AE B S A EAE T X e A Wi
FIER AW IR T1 5 457455 e IR T -7.0 keal/
mol, WIZR AP Z EIE L T R ERENE S, XK
Be AR A R B A S A T v . SRR s B
it Bz 2 5 PI3K  AKT1 LA M 32 A 52 5 HIF la B9 25 &
A 35<-5.0 keal/mol , 388 T A1 Z T 47 16 RAT-HO 5 &
TR ; AR 4 A A9 45 A RE 4 <-7.0 keal/mol,
N RS AR . BHANZ IS o5 L
U9 SR L () 1 e B A ik 1 25 B e M, O e 42
LIS 4L THR 2R
2.3 [AA=7 4 2% f i 2 MDA-MB-231 28 JL3% 58 49

CCK-8 LA 45 5 /s , 7F 24 h BF, YHT & 7] i
ZH R R 2 T YHT R 5 4 b 2 (P<
0.001) ,{H YHTIRF i 20 5 i i 4 2 18] 22 % I 48
253 X (P>0.05) ; 7E 48 h A1 72 h i, YHT 5 71
a2 B A R B E S T YHT IR 5R) & 4 (P<
0.001) , YHT 7= 7] e 2H A 41 i) 252 0 35 75 T YHT 74
41 (P<0.001) , 2 B BH A7 5 24 1L 7 X MDA-MB-
231 4 48 B4 A P S 0 A ) ) AR e A
ARl . o, 48 h 45 AL IO B M BRE
72 b g 79 2P o 3R R AT AR R KO (E 40
ARSBEAR R AE, ODH I BhIG R (W3 2), K, 52k
SO FH 48 h A Ay e A N ] A O 4k 2R U
YHTAIE A 3 2 A T LR 2R
2.4 [AAeif A 2h i A MDA-MB-231 48 ft it 45 Fe
(e SR AL

RS20 45 5 B oR , YHT b s 700 42 40 1 48 i
T R 3 0 KT X B 4L (P<0.01) , YHT {7 & 41
() 1F 7% 5% 5 0 B4 A b 25 57 B G i 2% 2 (P>
0.05) ; YHT & 0 & 20 () 12 78 % 10 3 (I8 T YHT P 5
B (P<0.05, WK T),



+ 852 -

J Shanxi Med Univ, Aug. 2026, Vol. 57 No. 8

TE: A AKT1 S Z A8 46N s B. HIF Lo S 3R 5 C. PIBK S EE A%
Ko A A Y-S = IR SC AL R A 71 X2 S

Figure 6 Molecular docking binding modes of core compounds of Yanghe decoction with key targets

in triple-negative breast cancer
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Figure 8 Effects of graded concentrations of Yanghe decoction medicated serum on cell invasion
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Figure 9  Effects of graded concentrations of Yanghe decoction medicated serum on glucose content and lactate production
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