DOI: 10.11844/cjcb.2026.03.0013
i E A AE Y 2424 9] Chinese Journal of Cell Biology 2026, 48(3): 713-726 CSTR: 32200.14.¢jcb.2026.03.0013

ERST AL 77 & A TR I = BA M FLBR 22 B9 1E R HLHI
REEHSIREIER

WEAF EF EE ORE EA%L =XV OGLEN
(11l AR o B 25K e B 2 QUM 9%, 5 P 2503555 21145 T 26K 2 A B9, 35 250355)

WE  ZART T 27 FAL 7 & w4k ap &) = 1A 13U % (triple-negative breast cancer, TNBC)
BV R AH BB 2 AR A/ S 09 R . B AR 45 A W 44 25 B8 3 AT AL 5 T AR (1l
). AT E AR A ARIE (R A L) 5 AR K AR (B ARAE L) &b K A A T ik b 8 £ R
AR IR, ¥ 2 EF R A 6 e b 0 Al HTNBC 2 7K B Rk eh e B AT L&, fhitdzs
Yo 8 AT IR E B 3 DAL Ty Gk A Bt B ARACIT IR UL B KA 4 B AR AR ) BEAT IR
A BAR QA TNBCRAL A LG ALA! BEAT 2040 F 10, AR 69/ R AR 48, A7 e, IR
A, AARTELE. PR ZELA(IN4ALL), B AR E BT, BATE E 3 YAMDA-MB-231 48 it A B4k 1t
A7An2h, 4 AControl4l. A7 4. WAL, 4RI HAT @0 Es, LC-MSAM 2 7, A 4. I,
B 5 AR A th dn i o R S R 1S1AT . 1314V Ae65HY £ 57 A, AT L1 3384, 1 316/ =1 181
A¥e b, i iE 5TNBCYe & AE X & 5398 & TCell cycle. PI3K-AKTA ApoptosisFid 54, & B4l
T AR T i AL B T IR R TNBC = A%, AR I Z IAL 7 40, IRA 405 A4k F8 40 /K AR AT
DRI AR R EM,; B aF, X203 Ak B TNBCAT B A& K fa b4 R 25, i FALA
4, Ah T 45 A 4R A8 28 69 Bel-x LR A KT 2 51K, Western blot4s R 2 Al 7 40 55 243 fL 40 LU AL A
2049 Caspase-3FeBax R A K-F B E 3 hn, ffb 7 40, IR A 405 A 4R A0 40 s AR R 20 69 Bel-x1& A K-
B EHAK; ARSI N KX L, 5 ControlZA FbAR, Ah 7 40, A2 5 4R 425 d ik 3 6L B 2 39 4)
MDA-MB-23148 7% t4; Western blot4 & & B, 5 Control48 Fuix, 4l 7 48 &) Caspase-3 & & K-F B %
e, FIOHAL 40, IRAZA L A 4RI LE 6 Bel-x LR A K- B E T, AR BT R 3 fo W 2%
HILF, BoIRN SR FZ R0 LEPIE, R I T E AR AR ek itiE it % R % e R R
B TIRAR, RN 37 H I8 A K 5 AR HIMDA-MB-23 1 48 7% M 7 @) £ AF L TNBCAE A .

KRR ALUTIETIG S ERAE; = BIPETLR R 4 2 B A AR 4 A

Exploring the Mechanism of Action of Xianfang Huoming Decoction
in Inhibiting Triple-Negative Breast Cancer and the Action of Its Principal

Medicine, Lonicera japonica

LU Dongyu', SUN Boyu', WANG Rui', ZHAO Run', WANG Dawei', LAN Tian"? TSENG Yiider"**

(‘Innovative Institute of Chinese Medicine and Pharmaceutical Science, Shandong University of Traditional Chinese Medicine, Jinan
250355, China; *Institute of Acupuncture and Moxibustion, Shandong University of Traditional Chinese Medicine, Jinan 250355, China)

ek F 393: 2026-01-16 F25% H I 2026-02-02

X BRRI I GBI S S 82305051) IIARE L2 T4 (i S tstp20221125)FHl 7 3% i P LI A S B 1 5 Bk R 2> 5 26 200
(HLHES: 061-761473) % W[ i

*EIEIEE . Tel: 0531-89628012, E-mail: ytseng@sdutem.edu.cn

Received: January 16, 2026 Accepted: February 2, 2026

This work was supported by the National Natural Science Foundation of China for Young Scholars (Grant No.82305051), Taishan Scholar Foundation of
Shandong Province (Grant No.tstp20221125) and the Main Active Ingredients and Efficacy Assessment of Xianfang Huoming Decoction in Combating Breast-
Related Diseases (Grant No.061-761473)

*Corresponding author. Tel: +86-531-89628012, E-mail: ytseng@sdutcm.edu.cn


https://cstr.cn/32200.14.cjcb.2026.03.0013

714 BB -

Abstract
XHD (Xianfang huoming decoction) in inhibiting TNBC (triple-negative breast cancer) and the action of its prin-

This study was to explore the mechanism of action of the Traditional Chinese Medicine formula

cipal medicine, Lonicera japonica. By using metabolomics combined with network pharmacology to analyze the
differential components in the drug-containing serum of rats prepared with XHD (Xianfang group), XHD without
Lonicera japonica (Jianjin group), Lonicera japonica decoction (Lonicera japonica group), and by searching for the
targets, the intersection of the targets corresponding to the differential components of the three groups with the tar-
gets of the differential gene expression in TNBC was conducted to screen the core targets, and pathway enrichment
was performed. Then, the inhibitory effect of XHD and Lonicera japonica on tumor growth and their regulatory
effects on key pathways were verified: a TNBC in situ transplanted tumor model was constructed in mice for drug
intervention. The groups included the normal group, the model group, the Xianfang group, the Jianjin group, the
Lonicera japonica group, and the positive drug group (cisplatin group). Animal experiments were conducted. The
MDA-MB-231 cells were used as the carrier for drug addition, and the experiments were carried out in the Con-
trol group, the Xianfang group, the Jianjin group, and the Lonicera japonica group. LC-MS analysis revealed that
the drug-containing serum samples from the Xianfang group, the Jianjin group, and the Lonicera japonica group
identified 151, 131, and 65 different components respectively, corresponding to 1 338, 1 316, and 1 181 targets.
After interacting with the TNBC targets, all of them were enriched in pathways such as Cell cycle, PI3K-AKT, and
Apoptosis, indicating that XHD can affect TNBC through the apoptotic pathway. /n vivo experiments found that the
decoction of the Xianfang group, the Jianjin group, and the Lonicera japonica group had no obvious toxicity to the
liver and kidneys of mice; at the same time, all of these groups could inhibit the growth of TNBC tumors. Immuno-
histochemical results showed that, compared with the model group, the levels of Bel-xI expression in the Xianfang
group and the Lonicera japonica group were significantly reduced. Western blot results showed that the expression
of Caspase-3 and Bax was significantly increased in the Xianfang group and Lonicera japonica group, compared
with the model group, and the expression of Bcl-xI was significantly reduced in the Xianfang group, Jianjin group,
and Lonicera japonica group, compared with the model group. In vitro experiments found that, compared with the
Control group, the drug-containing serum of the Xianfang group, Jianjin group, and Lonicera japonica group could
significantly inhibit the activity of MDA-MB-231 cells. The Western blot results showed that compared with the
Control group, the expression level of Caspase-3 in the Xianfang group significantly increased, while the expres-
sion levels of Bcl-x1 in the Xianfang group, Jianjin group and Lonicera japonica group all significantly decreased.
Through metabolomics and network pharmacology, and with the mutual verification of in vivo and in vitro experi-
ments, this study found that XHD and its principal medicine Lonicera japonica exerted anti-TNBC effects by regu-
lating the apoptotic pathway through multi-component, multi-target, inhibiting tumor growth in vivo and inhibiting
the activity of MDA-MB-231 cells in vitro.

Keywords Xianfang huoming decoction; Lonicera japonica; triple-negative breast cancer; network phar-

macology; metabolomics
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Fig.1 Analysis of differential components between blank serum and drug-containing serum
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Fig.2 Differential gene analysis in TNBC
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A: the intersection of the target points corresponding to the differential components in the Xianfang group, Jianjin group and Lonicera japonica group

and the target points of TNBC differential gene expression; B: PPI map of the targets corresponding to the differential components of the Xianfang

group, the Jianjin group and the Lonicera japonica group and the targets of TNBC differential gene expression.
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Fig.3 Effect of XHD and Lonicera japonica on TNBC
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Fig.5 Macroscopic characterization of drug treatment in TNBC mice
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Fig.6 Inhibitory effect of XHD and Lonicera japonica on TNBC
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Lonicera japonica Cisplatin
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A: HE staining of mouse liver and kidney; B,D: fluorescence expression of Bel-xI in tumors; C,E: fluorescence expression of tumor Cleaved Caspase-3;
F: expression of apoptosis-related proteins was detected by Western blot; *P<0.05, **P<0.01 compared with the model group, n=3.
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Fig.7 XHD and Lonicera japonica had apoptotic effects on TNBC
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F1 CCK-8#&M& 7451055 Xt MDA-MB-231 4R 5E 14 A9 #2010
Table 1 CCK-8 assay of drug-containing serum on MDA-MB-231 cell viability
4151 \ I
Grou N [8]/h Concentration
P Time /h
0% 2.5% 5% 10% 15% 20%
Xianfang 24 100.00£2.95 100.70+3.23 101.80+2.57 96.19+3.04 93.06+4.17 82.6047.59****
group 48 100.00£10.37 96.16+10.15 90.73+£10.15  76.88+8.60** 66.13£8.66%*** 57.67+8.80%****
72 100.00+18.46 94.48+8.22 85.02+£10.37  69.98+3.42%** 57 45+3,97**%* 45.98+6.46%***
Jianjin group 24 100.00+10.58 100.8+9.98 103.6+19.16 98.48+7.81 99.33+14.87 94.39+11.80
48 100.00+2.72 99.16+6.62 97.00+1.05 93.55+5.00 92.80+3.34 92.06+4.39*
72 100.00+7.56 97.84+4.86 95.68+4.74 93.11+1.92 85.95+4.08*** 84.39+3.80%**
Lonicera ja- 24 100.00£2.55 100.00£2.68 99.90+7.32 99.06+4.06 93.71+4.05 92.25+1.28*
ponica group 48 100.00+4.25 99.37+6.35 97.61+£3.79 95.65+3.73 90.78+5.68* 87.91+4.39%*
72 100.00+2.33 99.27+3.23 98.27+2.90 93.14+6.93 87.234+6.54%** 77.03+2.67%*%%*
n=5, *P<0.05, **P<0.01, ***P<0.001, ****P<0.000 1, 15X 2 (0%) L5 -
n=5. *P<0.05, **P<0.01, ***P<0.001, ****P<0.000 1 compared with the control group (0%).
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*#P<0.05, **P<0.01, SHBIRA LLEL, n=3.
*P<0.05, ¥**P<0.01 compared with the model group, n=3.
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Fig.8 Expression of apoptosis-related proteins detected by Western blot

PE B0 A 2 2 0T ek 4 2 A SRR 4H . West-
ern blotfr I 2E— 5 U0AIE T & T2 B 1S , 1X—45
TSR P SCIGAH HLEDUE, TR R 1 588 /< 24—t i —
TR — RN IR RE . EARE RS, BRRCH 2SR
ANk 42 2 AE TNBCHY A — € 1097 JCR , HALTT
TEATR A SR B B T X AL, PRt R
77 BCAT B B R A FH

KA FAIAFAE— 78 JR PR« 9 285 24 B 2 T 1) 22
i A& i ) A G DU RS MU RTINS P N M
KRB, T SAFEFIEA, TiEHAAY N &
00RO 30 B R A AR 2 TR AR OR &R 5 AR IR
AR TN A R 42 5 0 T B 0 22 ELAE LA
ARRHE T AT AL T IE P B R R R AL E R
JSCG3 Je R R () S MR SR R B A, SR FH 40 - R
5080 15 I 45 G55 A0 7, BB 1) B

BAHEAE I OC R ; AR, ik B Rk A Rk R
(a1 siRNATHE . MBI EE A T 1 Rk # R 4 ) i
PR OHE SRR WA TRIAR B2 AL 7 3 A ek
120 53 % 2 F TNBCAH L (AIMDA-MB-468. MDA-
MB-231%%, 8GN [F] W7 7 TNBCAH A 244 Ut B
A2 )G T IR 75 B oA, AT
WEAZORE S AE 2V IR B SR SR AT, 1 —
P37 b s e i Y AR et ) 2
UEAk, AT A4 A 5258 AE /N BB g 47
i A5 F AT IE A IRAE N8 5 /N R 2 T8 W] REAAAE
PE R Z 5. 7 70 B RO S HUA AR FUIR
AEYIR I, i/ AR TC IR 2R & 2% 144 5
Z 5, WITNBCEE A B BT, A4
SEAEAN[RITEAY PO 3 AT e 5 2 M TE I PR S
PR BCR A /N B S0 45 SRAFAE W 22 o ASRAIT 58 N In ik



Fii 28 5248 R T T 35 i R ) = B Ak LR B P ML) S R 245 e AR E 725

I AR R SR 96 e it AR R4 /IS BRBE R

5 451

AW FCUESE 1 Al 3 a0 S H B 25 e R ATE R

A RIFR 22, Tl 2 o 258 G S TR
f24Md TNBCHE— B A J& , R A TNBCIEAT,
TNBCH = 257677 S (i S i 4 50T R 2

(1]

[2]

[3]

(4]

[3]

(6]

(7

(8]

9]

[10]

£k (References)

SUNG H, FERLAY J, SIEGEL R L, et al. Global cancer statis-
tics 2020: GLOBOCAN estimates of incidence and mortality
worldwide for 36 Cancers in 185 countries [J]. CA Cancer J Clin,
2021, 71(3): 209-49.

GARRIDO-CASTRO A C, LIN N U, POLYAK K. Insights into
molecular classifications of triple-negative breast cancer: improv-
ing patient selection for treatment [J]. Cancer Discov, 2019, 9(2):
176-98.

ZHU M, LIU Y, WEN Z, et al. Exploration of traditional chi-
nese medicine comprehensive treatment of triple negative breast
cancer based on molecular pathological mechanism [J]. Breast
cancer, 2025, 17: 289-304.

MENG H, PENG N, YU M, et al. Treatment of triple-negative
breast cancer with Chinese herbal medicine: a prospective cohort
study protocol [J]. Medicine, 2017, 96(44): ¢8408.

ANURAG M, JAEHNIG E J, KRUG K, et al. Proteogenomic
markers of chemotherapy resistance and response in triple-nega-
tive breast cancer [J]. Cancer Discov, 2022, 12(11): 2586-605.
YANG Z, ZHANG Q, YU L, et al. The signaling pathways and
targets of traditional Chinese medicine and natural medicine in
triple-negative breast cancer [J]. J Ethnopharmacol, 2021, 264:
113249.

BITEI5, A e, BRELR, 5. BEAE AR R sk IE R iR T 5L
AR, AR EZ2FI(HU S F, GU H P, CHEN H F, et
al. Professor LU Deming’s experience of treating breast cancer
by strengthening healthy qi to eliminate pathogens [J]. Chinese
Archives of Traditional Chinese Medicine), 2013, 31(12): 2732-
4.

B, SRR, WIS, AL ALY Ay IR A R i R
FifAs22[1]. PEE25 S4R(LI Q B, ZHANG Z H, PAN H W, et al.
Experience in the application of xianfang huoming decoction in
orthopedic diseases [J]. Guiding Journal of Traditional Chinese
Medicine and Pharmacy), 2017, 23(8): 102-4.

KA, METSCER, AU W SCER A S T AL T v IR PR YA
U510, SEA AR EE S A IR R (ZHANG Q H, YU W Q, WU Y B.
Yue Wengqiu, known as an elderly traditional Chinese medicine
doctor, has published a clinical treatment experience report on
xianfang huoming decoction [J]. Practical Clinical Journal of
Integrated Traditional Chinese and Western Medicine), 2020,
20(7): 97-9.

g, WIGHE, J7, 4. ERRRA IR YT Im PR I A PR IR
9825050 11 PROVLEZ[J]. 8 md Hh = 2% JE(YANG Z, HU J H, FANG
Y, et al. Clinical observation of 25 cases of mass-type plasma cell
breast inflammation treated with the method of clearing heat and
detoxifying [J]. Hunan Journal of Traditional Chinese Medicine),

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

2016, 32(5): 68-9.

WU H T, LIN J, LIU Y E, et al. Luteolin suppresses androgen
receptor-positive triple-negative breast cancer cell proliferation
and metastasis by epigenetic regulation of MMP9 expression via
the AKT/mTOR signaling pathway [J]. Phytomedicine, 2021, 81:
153437.

Ty, UG, THE). SARTE P Bt s o S L 2 PR 0F 5T
HERR[J]. B 528675 77 2 4« E(WU J, WANG C, YU H C, et al.
Chemical constituents and pharmacological effect of Lonicerae
Japonicae Flos [J]. Chinese Journal of Experimental Traditional
Medical Formulae), 2019, 25(4): 225-34.

6%, skFN, BT, 5. 55T ARR/CYPIALE 5 il B RS
BREAET 0 NIRRT IS AT A i . T, iR KR
FRAEIMEEIALY]. b E S8 77 7122 4 5 (HE Z H, ZHANG F C,
YANG D Q, et al. Investigating effects of Sanjie Quban Formula
on the proliferation, apoptosis, migration, and invasion of hu-
man keloid fibroblasts via AhR/CYP1A1 signaling pathway [J].
Chinese Journal of Experimental Traditional Medical Formulae),
2026, doi: 10.13422/j.cnki.syfjx.20251806.

RAMAN R, DEBATA S, GOVINDARAJAN T, et al. Targeting
triple-negative breast cancer: resistance mechanisms and thera-
peutic advancements [J]. Cancer medicine, 2025, 14(9): ¢70803.
WU Q, YAN H, KANG Z. A review of traditional chinese medi-
cine for triple negative breast cancer and the pharmacological
mechanisms [J]. Am J Chin Med, 2024, 52(4): 987-1011.

LIU Y, LI X, CHEN C, et al. Exploration of compatibility rules
and discovery of active ingredients in TCM formulas by network
pharmacology [J]. Chin Herb Med, 2024, 16(4): 572-88.

SINGH D D, YADAV D K. TNBC: potential targeting of mul-
tiple receptors for a therapeutic breakthrough, nanomedicine, and
immunotherapy [J]. Biomedicines, 2021, 9(8): 876.

SHI Y, SANG X, DENG J, et al. Six cell cycle-related genes
serve as potential prognostic biomarkers and correlated with im-
mune infiltrates in hepatocellular carcinoma [J]. J Cancer, 2023,
14(1): 9-23.

SMITH J, THO L M, XU N, et al. The ATM-Chk2 and ATR-
Chk1 pathways in DNA damage signaling and cancer [J]. Adv
Cancer Res, 2010, 108: 73-112.

ALEEM E, ARCECI R J. Targeting cell cycle regulators in he-
matologic malignancies [J]. Front Cell Dev Biol, 2015, 3: 16.
MILLIANA A, LISTIYANA A, MUTIAH R, et al. The potential
of eleutherine bulbosa in inducing apoptosis and inhibiting cell
cycle in breast cancer: a network pharmacology approach and
in vitro experiments [J]. Asian Pac J Cancer Prev, 2023, 24(11):
3783-94.

LI J, ZHOU F, SHANG L, et al. Integrated network pharmacol-
ogy and experimental verification to investigate the mechanisms
of YYFZBIJS against colorectal cancer via CDK1/PI3K/AKT
signaling [J]. Front Oncol, 2022, 12: 961653.

HASSAN A, AUBEL C. The PI3K/AKT/mTOR signaling path-
way in triple-negative breast cancer: a resistance pathway and
a prime target for targeted therapies [J]. Cancers, 2025, 17(13):
2232.

ZHANG C, YU Z, YANG S, et al. ZNF460-mediated circRPPH1 pro-
motes TNBC progression through ITGAS-induced FAK/PI3K/AKT
activation in a ceRNA manner [J]. Mol Cancer, 2024, 23(1): 33.
SU H, PENG C, LIU Y. Regulation of ferroptosis by PI3K/AKT



726

BRI

[26]

[27]

B3R

signaling pathway: a promising therapeutic axis in cancer [J].
Front Cell Dev Biol, 2024, 12: 1372330.

WAN MOHD TAJUDDIN W N B, ABAS F, OTHMAN 1, et al.
molecular mechanisms of antiproliferative and apoptosis activity
by 1,5-Bis(4-Hydroxy-3-Methoxyphenyl)1,4-Pentadiene-3-one
(MS13) on human non-small cell lung cancer cells [J]. Int J Mol
Sci, 2021, 22(14): 7424.

ZHANG Y, LU P, MA J, et al. Antrodia cinnamomea exerts an
anti-hepatoma effect by targeting PI3K/AKT-mediated cell cycle
progression in vitro and in vivo [J]. Acta Pharm Sin B, 2022,

(28]

[29]

12(2): 890-906.

T, 7 AR B S AESE B T [D]. S B E 2 2,
2014.

Mg f i, P72, sLA N, &5 AP BEUEAL A EE AR = BIPE AL
Ji o e B8 B AR SR (AL R [D]. P IR B 25 3 iR(METH T, LU W P,
ZHUO Z L, et al. Discussion on the relevant factors of metastasis
of triple negative breast cancer from the perspective of traditional
Chinese medicine syndrome types [J]. China Medical Herald),
2022, 9(33): 104-7.

(A) 10

0
0

Relative total ion intensity

w
N—

Relative yotal ion intensity

0.5 1 15 2 25 3 35

Retention time /min

A 7 AL 18] B AT i A A I

A: serum ionograms of the blank group; B: serum ionogram of Xianfang group.

MiRA MESFE

Appendix A Serum ionogram

Scores(OPLS-DA) plot

(A) ©

3 16
s
F 20
i
= 10 @ Serum
5 OControl
=
g s
£’ s
3
S
= 10
i=}
=
en
.&c:‘ -20.
=1 P
S ]
g
- -10 =5 0 5 10 15
Component1(39.10%) &
=
(B) Model Overview o
2004 5
1504 mPerm R2Y
160 @ 0.932,P<0.05(0/200) OPerm Q*
6
gxl-m
5 120 x5
% 1004
2
[in) 804
604

204 H
0

Xianfang group vs control group

Significant
oUp

@ No significance

QDbown

S108-0.6-04-02 0 02 04 06 08
Permutations

A: OPLS-DAP/13%; B: OPLS-DASGIE ; C: 2% AL 5 A7 i i AL 22 5 B gy ki
A: OPLS-DA score table; B: OPLS-DA validation graph; C: volcano diagram of difference components between blank group and Xianfang group.
Mi3RB BHMBEERBS S

Appendix B Analysis of differential components in drug-containing serum



