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Research Progress of Traditional Chinese Medicine in Treating Breast Cancer

LI Yun-xiang, LTIANG Yin-ku", GAO Fei-xiong, DUAN Hong-bo, HUAN Chen-chen
( Shaanxi Province Key Laboratory of Bio-Resources, School of Biological Science & Engineering ,
Shaanxi University of Technology, Hanzhong 723000, China)

[ Abstract | Breast cancer is one of the common diseases among women. It is a malignant tumor with a
variety of complex mechanisms. Its pathogenesis has not been clearly studied. Physical, chemical and surgical
treatments often cause vomiting, nausea, dizziness and headache for women. As compared with traditional
treatment, Chinese medicine is characterized by multiple targets, small side effect and good effect in treating breast
cancer. In this paper, 85 kinds of Chinese herbal medicines that can treat breast cancer were included. Among
them, 69 kinds of Chinese herbal medicines have been included in the 2015 edition of the Chinese Pharmacopoeia ,
and 16 kinds of Chinese herbal medicines have not been included. The main medicinal ingredients in these Chinese
herbal medicines for treatment of breast cancer were alkaloids, glycosides, phenols, terpenes, carbohydrates,
volatile oils, coumarins and so on. In addition, these herbal medicines were classified according to their effects in

breast cancer. Then, combined with the recent studies at home and abroad, this paper summarized the effect of
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traditional Chinese medicine ( TCM ) on breast cancer, including the reversal of multi-drug resistance, the
inhibition of metastasis and proliferation, the induction of tumor cell apoptosis, and the arrest of the cell cycle for
breast cancer. This paper also explained three pathways for treating breast cancer by TCM, including intervening
the tumor cell related apoptosis gene to inhibit breast cancer, inhibiting the expression of P-glycoprotein in the cell
membrane to reverse the multi-drug resistance of breast cancer cells, and regulating the related epithelial
mesenchymal transition signal pathway to prevent breast cancer cells metastasis and proliferation. In the end, it was
concluded that Chinese medicine can reduce the drug resistance and metastasis of breast cancer cells, block the cell
cycle of breast cancer cells, and also intervene the expression of apoptotic factors to promote the death of breast
cancer cells. The inhibition of breast cancer by Chinese medicine was the result of the common effect of various
ingredients. Therefore, Chinese medicine treatment for breast cancer has the unparalleled advantages as compared

with chemical and surgical treatment. Chinese medicine is one of our important means to overcome breast cancer.

[ Key words ]

membrane P-glycoprotein

FLHR I R Lot AR R 2 W 2
MIG R JERF M3 TAE L, ERE—MEAZME
ZR BILA B S R, R — SR AR B SR, B
P A il T 2P L S 4 A B R HE AT R I % B AR
FEA2 W, X SR R N I PR S 8 (R K/ i
YUY R ELSE B A AR ) B R A
WEZIR(ER) , 22 Z 320k (PR) 3 i 4 KT
S22 (HER-2) o i & — Ff 22 &2 2 #L i B0 9%
i, B EIRIT A AN R BT LTS T
Set o — B B AR P, o H A Ok — 6 R A B B
UG, HE UG PR bR B o B K Sk
S S, FLIRR IR T B B LRST HOF LR AR R
LML RS ARG T 36 7 TR ) B B B Ak
YRR T Tk . (H i TR E BP0 25 a1
£ T LR A0 7 A T R 4 e 25 7 A
Tt 254 B R 2 IR T IR R — R R B B e,
25YA YT S5 S SRE LL BT B OF A S B bR E a5
1 FH O TG 36 8 A 8 WL P9 3 e fiE Jy o v B e
e —E FRHE b A IR BE A YT FL IR BT R A
It 3, A0 G v 24305 5 e Bg 10 22 245 Tk 24 1 L B3 9 R 0L
A A B — e Al 7 o BT A O BLAR G5 . JFHL, 2y
3 T 4 5 40 4 PR AR 0 % B A B, T BHL 9 L MR
2 B S 20 D) R S A e R AR R T, ERT, X TR
R VA T 38 A 1 22 B ) B R AT RS2 3, T 2
T UM AE AL — 5 J FR Y, PRI BF 5% o 25 0 L B
S VAT B AR R 3 S, & P 2 s AR TR T AR
JH AT R H X T P 2GR 7 FLR X 7 T A
B ESCEAR A AR SCHEIE 10 4Ff 6 4 ST 5T 0
FLHSR A ) TR 25 VA ST 5 4 T LA 5T HE 4T B3k, Sy o
VAT TR SR I B R
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(B R) A (EABLAR) LRE T 0%
(AR FEA (FEAREE) 5 35 2525 IR o3 i 26 i o
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Table 1 Chinese medicines for treatment of breast cancer

HARZ(ZH) (LEH(ZRY ) A8 HEE.
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Oy R G R 25 AR () R B
SO R LR W 25 A 58 2 (R & TR 2K s H
2 MR (2 AZ) IR (EAY) UK
HONEBE YY) 58 5 (5 Sl S AT A ) e
(I f2 ) (e e (2 A 2530 ¥) (B (4 2
) MER (=S =) = A R (R
M (IRZEKRY) o AR 2 % 2L B g B9 1 X
DAL itAT TIRJE RS, Lk 1,

fEH
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0 e 3% 3 4

AT AN B R A CH R AT T R g e G AR L E! R

R g B g JREE RO AR R A RE Y e Enk AR DY R hgh sl
KT BRSO ket AT T A E s SR i N DT
F IS gk Fok ks Y H I RG] R R Y KRB R R R W

FEAFED N AL R T R EREAT RN A AN iRk S e

Vil
PUT R DY RET M KT S ER YA AT A R BERE M AT A S T e
¥ EAE T A A A AR B T SR R AT

W2 2T 2 REKTZ R MR S R K

3 HAEIRERTPRER

i AR BE AR G BERIIE Y, AL R IR T b R
S VSR M ¥ I =R P = (R 1 W 2
rh B FLAR IR B T AL SR © 5 AR R A 0 L R g Y
B R EREA —2, 25 P EB IR ER N FL A
T 2 TEIR T MR o R A R ok 3 g 1
Z 2y 245 1 S I SR AL LA A8 52 AT rh X BILAR
D S Bk R AE o kG, b B B Y kAR
A BORIT IR 1Y KR Ok s 2R
SE RN 1 BAREE 7 3R 97 3L T i ok 19 5 mIAE
mF ARG 8 E KR 0T AL T A R 59 ALK
/7% S
3.1 Ryl 2 2525 (MDR) AR BAEIRIr 5L
MR 2 2 — RIS . 26 [ & 25 B
(FDA) B £t #E T 3 Fh B 5 B BT 1K 25 4 bk 28 7T
(trastuzumab injection) , i 22 ¥ ( pertuzumab ) I i 2
BRI (kadeyla) o #FFETT N T HER-2 i R ik i)
FERGVESUMR ' 5 00 22 2k TR 7 HER-2 [H 7L
WA 5l 2 Bk BT (kadeyla) Ji T 367 HER-2 B
PhEAE ] (B R ) FLARE Y . BARE T X s
TR 2459 AH 2 30 i 725 ) X BUAR 25 ) 77 2E 22 2T 245
P, AR T g8 X 245 ) B0 S L 3R T RO AR AE

TR E N AN B R 2 AT . B DY T
2005 45 & BLIE B R B T 0 IE 4L VA L N 2
Ak, 3B %F MCF-7/VCR 40 i Bk i 245 B A AR 55 1 39 5%
P I 7 A2 ) 2R 0T 2L R o 24 1 i TGk 3 ~ 4
8. ZHANG %) F 2012 4F 15 JH W e 5 (MTT) [t
035 RN AR 1 50 938 B 3 74 ( Western blot) 3% B 1] 25 1%
AL MCF-7 20 i 5 P-4 8 11 00 3R 56, 32 = 40 il
PR ] 7 2% ok R 5 2 TR 265 . WANG 461 F 2016
AF DA HR 2 R B e AR IR LI R O B 6 A kR
MDR 40 il 2 XU 25 1) 3 B8 R K B kAT
BT T 25 Pk . FLHL L I LLBD ] PO &R
F1 00 223K T35 B i 55 3508 . Kasaian 2577 F 2015
AEWFGE T R 25 R B A TF AT LU SO ] P A
1 (P-gp ) Z% 1 396 5% 1 5L R R 40 B X J0 9 24 1 T
B RN GO B0 T 4B B RO R T
Hh 24 T LAAR G B0 536 2 L MR R 1) 2 24 T 2k, B 0 T
PUMIE IR T E R o DO BB BIF T 2 I R A
I7 AT LA & 2 5 08 25 6 A Ok iR T 3R R R
I, A7 S0 /0 LR TR A XSS e e e 245 4 ) T 2 e

3.2 h il LA s G AR A R 2
FRAE R R I A R = 0 | s v i T30 i 4
T 1)1 28 1 344 59 AR 25 50 B SR LA IE % 4, 2
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R IO TT LA R R S Bl . A RS AT E  F
TN 0 o 0N B, 0 IR R A T A
ERCEN SR IR R 3 N (T A A U
T 2008 47 F| I 21 5 K H A B R 2K ) 5 /F MDA-MB-
231 FL NI 200 2R /N BRI 06 Hh Xo Fi 9RE 2 M 94 B AR A
B O . BEBR A T 2015 4RI T R
AT LR 45 8 48 Fk 1 5 Ak G ( SOD) 7k F- , 3k B 1k 5L A
S5 10 L P A G SR s e K O LR B U R 2
F k55 R 40 M N SOD 5 ik B AE AR 56, AR T HEE
20k LM 0 G B A KA R R R R on
T 2017 4EWFSE & BL#E %5 M U0126 254 Wi % HA
MR R, T L IBE A AT 253 K A A S T
(ERK) 1/2, c-Jun % 3 K 5t i (JNK) i 8 i 1k,
20 10 JA 391 4 11 D, 2 1K K F-, AT B B4 il MCF-7
W 2R B S B R 55 B L U B S TR LR .
filt 4 2015 4F & B LL W AZ T 4 BE X T47D
7L i 96 40 L 2R %) 38 9 EL A A0 o AR L A SR BLARL S
B i 40898 2 ( Bel-2) Fl Bel2 K 3¢ 2 11 ( Bax) [
Fiki A K, ZHONG %550 F 2011 4F A o 2
I HH 7 R (R 7 R ) 3 a7 D R X AL
(MDA-MB-231,MCF-7) {38 5 BEAT T #0061, BF 5 %
7 T TR 2 3 A T A A4 A 2 B R S0 L ke
R FLIR I A B4 5 . REN 481 2018 43 i MTT
FE i 5 A R A3 T T R B o) T A% A
F-kB(NF-xB) {553 %, %F LI 240 M0 034 58 A5 R o
{OEIETIR(EaE

3.3 PGk SR A R U SR
958 R F) AR 22 R R A I S IR AR T, B S AT AR
FE, o 25 36 7 LR R 7 0 L EL X HLIACA AR 3 7
T 21 X v 2 k3 Al g K 1 AT B, R R
T 28 % r R B 26 AR B B D BE T AR R S
T 6 P A 45005 4 S ), ST A S ks I B 0
4P, 25T LA S 3 0 FLIR O 19 55 8% . CHEN
a0 2011 DA 4 A fiph e B IBCAG 7 iRk T LA 3 3o 4
IR A 5 5 T 30 B0 ) LR 5 B . ZHANG!
T 2017 4EBFSE T 15 45 vp 25 b1 R 2 75 N J% (MDA-
MB-231) /) L 3L IR 965 400 0 25 (k) 400 1 7 T B AE
JIT, 2% B3 2 AT LAAR WY 6 UGG 4% B 26 11 32 MR A
FZE 11 6(LRP6) B R AL FSOE Wit {5 5 3 B4 1 14
P96 400 ML ST % R 52 BB X e R 2 7R L
IR IR T R B A R R . LIU &
2017 AEBFZE 55 AL 4R IR 0 85 4 25, 3 2o BHL T NF-«B
I ERK & 78104 5L 1R 05 40 i 1T 7% 4= 22 FBG T, 3t
7 B ARE —ANTT LAY SLARE 19 h 25 41 . JIANG
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AT 2017 AERFSE T 8 I A 4 o A 4 2
% A B S ( MAPK) {5 5+ 388 J55 40 S 2L 7 40 e F)
1R78 I B A W AE 1 B A T L ) A L AR
FEII TRk . WANG %570 F 2013 4E & LA W B H &
AL R OFLORR A M N R T 4 B R -2
(MMP-2) , 55 4 )& 4K 11 -9 (MMP-9) g & &, 2
M MDA-MB-231 4 fifl i) {2 2 FUE %

3.4 HAESIREMBRMTEN  hEZyar Ll
5 LR A A T K, AR VRS B (Akt) iR FE B
AN — P B A0 (7 T30 K, 2 9 pS3 I Ak
DRI 22 JBE K 4% il -3 ( Caspase-3 ) {5 53 [ 4 6 445 40
(3G FE AT . TAN 250 F 2016 48 i 7 2 40 e
AR 1 P 305 2 A 0 3% W R %5 AT DL % Caspase-3
FRVRA Ak B T AR T ME 5L i S 3L E AN
i T, I Ho T LR A M A K R B A
WS AR VE o AH DA 58 N A% v 0 5 00 A S
G, BT AT W o ek 3L R AN b 2 A I S
HIBCR . CHEN %61 5 2017 4E0F5E & B # i I
W= EAPAL IS IR RIE S . G5 RERW R
I7) 24 £H 4L 7 19 J5 A6 75 K 4R U 4 MDA-MB-231
FTMCF-7 4i bk 35 M KA —FF 38 1 RNl
LERFAHE > HEAEE R > KRBFEHEEZ. B
JEAE 75 /N BUE B A ke B g 7R T X ORE
AT LU SRy — AN AR B9A 7 70 ol FLIR R AL 7 B ke
CEFE A . ZHOU 455 F 2015 4F MY U7 37 ff 4R
Hh R B 24 T 22 WA T RS AR AR AR T47D L AR
Je 200 M 1 O T S R, R B Y U 2 0 NI RE 2l 1o
cAMP i % JC 1 45 4+ % 11 (CREB) {5 5 i % 5
T47D 44N T, GAO %57 F 2017 4EHF 58 T
A b i BRCAY DY -5 3 M 55 B ( paratocarpin E)
XF MCF-7 400 ff - 5256 , & FA paratocarpin E #5715
o 20 L p38 JLIN AN INK 5558 %, 0 T ERK & 1%
S MCF-7 Qi Jd 2. ERBFFR UL T h 25 MA
7 FLR g A — AR A 0 0 F Y SR B (ELAS DN BT
RMER

3.5 2 RHFL g A0 e A VR A0 e R B
20 T 2 A AR, R i R R 2
L FE BT R Ok T 30k 2 Jirh e 4 i 8 45 2R 1 3R A A A
il B T AR Sy e 245 300 41 FL R g ) — FhyR T 5, R gy
SR 55Uy L 90 Tl 98 200 i v 00 AR R AR B
WANG 20 2015 45 FH i K 2 £ B T MDA-MB-
435 21, J Bl R R B T MO 40 G, 1A T 3L
J I AR B % A2 P T, Barzegar 677 F 2015 4F & i
W Z 0] LABH A MCF-7 4 G,/G, 11, JF H ¥ %R
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55 W 8 R A6 LA B LR T T DL i S A
MPA T, ZHU 25°Y F 2013 4ERFFE T Mot b 1 11 4
MDA-MB-231 4 Jifi (g 410 il 7 FHT , % B0 7 Hb A % 4 11
AT UARHWT Go/ G, WIAT S 1 448 e Jis) 109 0 A, 4 il 1 e
TEANMLAY K o Kim 2850 F 2010 4F % B/ B i i
T MCF-7 f1 MDA-MB-231 20 ig (%) 40 B J& 391, Re 4
SR B A K . WANG 2850 F 2015 4F % B}
S 1 32 20T DL A A0 i F B B B K SF L 6 m T
MR E A A FMEA E, Ml MCF-7 40y S
Wi, WU 20 T 2012 4838 1o 3 20 40 M A K I o 2
PSS B R % 5 5 N LR 20 L DNA 53 475 | BH ¥
figed 4N JE G, B, B T MCF-7 40 i i AR K R
HOBE o vh 2 R DA SE A 00 o LA s A0 A JE R 4 R
() 23k B it , BELVA i I8 200 i 1) &) 100 0o R A= < 34 5
53 E BRI
4 HERTARENSH
4.1 e H5ETACHER S50 RAE LE, 41 i
T8 T — R E W M AET- A7 Mt B2 . 440 P EREE
BB -SRI TG R N NS 780 i N ) DR =
o H SN SRR AL A EM BTN
TR 4 R ALK 0 1E 5 A A T 3l

5 RN RN | S B e S 085
KIEKEERRZ —, Bel2 ZE KR 0 A T 4ok
PR, — 25 F 40 g 5 b {2 8 T2 8 F ( Bax, Bak, Bid
A5 ), AT RAGE S 40 0 8 15— 2 40 A T SR A R 4l
Ji 5 F A% 40 98 72 B F (Bel-2, Bel-w, Bel-XL 4§ ) | fi#
REE 20 g T o 24 B0 T DA 2500 T i R 2 O
I RIS 5, Y Bax/Bel-2 > 1 I}, A JE B [A] 6 — 5
TR AR T, S 2 Al e i g T, JUN
45T 2006 4F & BB AE A B (SG) i i A [ A U8
T2 A% 4> 915 S MCF-7 Fil MDA-MB-231 3[4 i1 %
5L E 4 E T, SC EVEM T MCF-7 FLjg
JE I, Bel-2 mRNA %35 7K 5F F &, Bax mRNA | 2 i
K A i J5i-9 ( pro-Caspase-9 ) 1 2 Jit K 4 i J5-3
(pro-Caspase-3) L 2 DNA 1& & B ( PARP) 3% ik T}
=5 I 76 MDA-MB-231 41 Jifd 2 Bt K 4 fiff )-8
(pro-Caspase-8 ) , pro-Caspase-3 N PARP F ik T} 5,
Bax,Bel-2 HH G RAML B EEF . Gy S F
2009 4F- % FH 8 1 G 8 BRI v 43 B T LR 98 41 i Bax
mRNA ik fl Bel-2, Bel-xl mRNA 22551500, 45
BRI T HEH Bax £ =5 5% % ( Genistein, Gen)
e T BT RIS B, M Bel-2, Bel-xl 1Y 3 15 1
A GF BT 25 SR B4 Gen BT i S 2L 5 0 400 M U
T, HAE AT g fih & T &R AR & 72, fif Bel-2, Bel-xl

EAGRTRE, Bax EAT RN Z , BERHAMMAT.
YUAN %) 2017 47 A 2 2 9F Rg, % TNBC 4
it AR B AR B A G L o) 552 56 e ) P K S e
W Bt 56 0 52 NF-«B 1% 4L F1 Bel-2, Bax, Caspase-3
BAMERL, RS BT Re, BEA 52 B0
NF-«xB {3435 , M NF-xB p65 Fil Bel-2 mRNA % ik
JKF-, 380 Bax, Caspase-3 25 [ 75 &, {2 {47 fith 9% 4 Jfd
JT, ZHANG %170 F 2012 4F fF 57 2 W i i 2 1)
il N LI 58 4 B e 4 2 58 1 15 R Bel-2 Al Bax i
MR TR
4.2 ThZh 5P PR P-BEE )& ABC(ATP-
binding cassette) F iz A X BEH MR Z —. B
Tt K/NARE i 200 kDa, 2 0 5% fie o T RE ) — 28
PSR . T e T LG AR W R E B s
2 48 H RS, DR AT O 3 sl AR Ak 55 40 M Y 22 24 Tt
B YIAG . P-REER (7R 2R B L AF AR T L SR LA
JIf 25 000 %6 P9 B A0 B R, T B RS B R 0 A A AR
FH RS2 7 g o9 I A8 e, 30 P RR TR il — > R AR
IR BB 6 AT 25 W IR YT A R AR,
B T 367 ROR

H 2 A A5 43 v 24 PR R G I PO R R A
FLA ARG (40 i 4 F L vT LA 8030 %% 938 JE 40 7 T 24
Pho YE 270 F 2017 4F 8 aof i 55 G 2 K 0 D 3 5
240 LAV o 7 R B IE T S5 B A A (SSA) BRI P-gp
(2R IK , ANFE IR P-gp (14 K i 35 1, DA 0T LA 3 5 22
ZH R (DOX), K F #i ik (VCR) Fl %42 B 4T T
MCF-7 4 fifs #1 HepG2/ADM 4 ifl ( P-gp f £ ik) 1Y
b 2F B SSA B4 T B8 2K AE MCF-7 21 Jifd () &
JErE AT AR . A, B EE RS N P-gp JES 4 11 BT
T E B FHI 123 78 MCF-7 41 Jifd v 4 v 58 2%, B A%
5 2F 7E Caco-2 ZHHE PR )2 o . 45360,
SSA A LAt — 4 & R AP Um A, I 5P A Y
—il YRR BRAYT , DR m A T AR L&Y T
2017 4F & PR SEHA 5 HF D(SSD) LR AR 1 7 =4
il MCF-7 4 4 5 . SSD mT LAl By P-gp At
(254 ok HE. B Ay S, SSD ] L & 41 il
MDRI1 FI P-gp & ik 4 /&5 25 ¥ %I ADR 2 g 1) 5 Jk
P£. SSD A fESE —Fl A RL Y th P-gp A 5 30 5% FL R
W 22 2T 25 Pk A 6 46 ). ZHANG 26770 F 2017 4
R IR N T FH 238 A R I e e 4 L Py P-gp 11 3R 5K
it O N FL I g 40 I bk (MCF-7/ADR ) HLA ifit
iR, B T Bl %% 2 ( Adriacin doxorubicin ) 24
WIRIETTRCR . WANG 26170 2015 4F % 91 #5 R
23 1 A P-gp 9 8 RGOl 8 % A g 40 i
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X B85 2 B T 254, 4 R TR AR A
4.3 i bk L (EMT)  EMT 2 B A )
P 1L H 20 % A A 3 0 M e T 0 ) TR 40 I £ 5
P EMT i F 425 2 % A5 40 i 18] 86 B g 0 F B, -
BEFGZE 5 N2 B S Bk KL TR 4 R 7 1
(MMP) 45 3 18 £ | 40 Jf8 A 6 5 B . 0% 8 & 1
(vimentin) & & L JH 4 R KB L EMT B9 % 2k
2x ik Rg 20 B X R £ 22 R A AR A K AR AR S 4R
5y T X LA 77 A 7 T 40 3, 28 ik R 3 5 i A
AV

-1 2013 4R & B K 75 A6 B AE A Ak
H) LGS0 0 S M L B ML RE D R RS IR R .
BEfg 1 8 N-45 B 2R E-4E Bl 2R 5k KO, U
MMP-2, MMP-9 2 ik, 5 W] 53 & 8 46 i J2 38 2o 10 o1
iR 2 fg T DA T 400 o) 7L A 9 2 L B0 X % RE 7 o
MA %1700 2016 4E 45 HH #2552 7] LU0 ) MDA-MB-
231 FLHRHE A0 B R A, 9 %5 Z BN K Vimentin
23k, 0 EAEFE M R ik, M R WA T M
Wntl ,B-5§ % [ (B-catenin) f) % ik UL K K Wnt/
B-catenindfll 5 H ) 75 K . X BRI R T EMT,
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