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Abstract ; Breast cancer is one of the most common malignant tumors in women, and its incidence is in-
creasing year by year. Clinically, according to the expression of receptors, breast cancer is divided into three
types: hormone receptor (HR) positive breast cancer,human epidermal growth factor receptor 2(HER-2) pos-
itive breast cancer and triple negative breast cancer (TNBC). Compared with the other two types, TNBC has
the clinical characteristics of high recurrence rate, high mortality and strong invasiveness. Unlike the other two
types of breast cancer that can be treat with endocrine or specific target drugs, TNBC lacks specific expression
receptors. Therefore, for patients with TNBC, chemotherapy is the most important treatment,and chemother-
apy drugs are very easy to produce resistance,and the prognosis is very poor. This article will mainly review
the current treatment status and drug resistance mechanism of TNBC,aiming to provide reference for explo-
ring new treatment direction by studying the treatment status and drug resistance mechanism of TNBC.
resistance mechanisms

Key words;triple negative breast cancer; treatment status;

FLAREAE hy Lo B i DL 0 S R 2 — , B AR
A5 TN A IR AR A2 A i Bk 1
R IR 4> O 3 R RS A 1 R R R
ZARCHRO FHAE ZLIR I i R B AT Do S8 A
RUFN 4 B RUZLM e . Horb, 48 A BUZLIR R 298 R
H I MERL R 32 R (ER) 3 42 3 % 32 /& (PR) & ik FH
P, Fe K T2k 2(HER-2) 2635 BH 4, 3L A
Ki-67 By H/NT 14 % 51 24 B B 7L R i 2 45
BEM ER 8 PR £k M HM, HER-2 &5 A B,
B Ki-67 M RXFRFEHET 142, HR PHM:ZLR
ST 3 R R S e A Y S AR AR R KT
859 G i B T AN PR R, 5 2 Rk 2

2 BEEYEE . E-mail: cxp640910@163. com.

HER-2 FHMEFL AR . J2 35 58 5 i HER-2 &3k 0 BH 1
M HR £k MM, Z B EN S EEFRAN
40 %50 W AR T HR PHPEFLIR 8 3 . 45 3 Fh2e sy
= BAMFLRE (TNBO) L Bl # () ER PR & HER-
2 FR YN BAME xR E T B S 2R T
A5 IR T R 5 22 5 AR AR AR RN T 1560,
KT HR BHPEFL AR B .

1 TNBC Bl R F0 % 32 4 12 245 4

1.1 TNBC WG RFFAE 5 HAl 2 Flooy 505 7L IR 98
F G TNBC 1) % 93 4F 1% It /> - 2 WL F 080 B /2 A 2
W B R Lo bES L AN LI R R L LR A
LR &R0 R Nk h i R A L NI 7/ B2 Dl 97

A3 Aok A BRI = B L R T 24 WL A B STk R LT ], I PR 4 PR 2 2 K, 2020, 41(23) :2908-2911.



E R In E ¥ 42 % 2020 45 12 A % 41 %% 23 # Int ] Lab Med,December 2020, Vol. 41,No. 23 e 2909 -

A Z s R TNBC B i % 40 i 5 % i 42
T4 ERR A BFGE WL TNBC [ 96 20 I 2% 7 5% B R
e T A T A 43 R 0 LR R S EG e DL A R e
BHRZ W,

1.2 TNBC %5 # A B¢ fiE TNBC ) ER.PR
KREFRIK NG A BB ZR I vgg 205 I At 3 i O 448 i 3
fERERE B2 R AN 22 R S 31 A5 42 4 43 Tk ik
SV (R R M R R B R A WK AR . BRI
i TNBC g 240 232 i vk S g L LR Bl ke
. TR L e A B i AR A R B L
S i i 2 B AR A LA 3 L R A% R TR O R
H I kR

2 TNBC #iar IR

2.1 SEFFEARIGIT T TNBC B ki, 3 il fi
Jo Jey S 0 R 00 2k T B R AMNEF TR IT . AR R
] TNBC & TR R W] o RARE AR AR FLA X
FFAR AT EENAREZ KBS AR
ST N NN = 1 A & S 11 707 S S N A= i 4 R = N (B
HIH TNBC B3 M F ARG A

2.2 fkJ¥ W F TNBC %5 = ER.PR fl HER2
AR SRR N A3 WA Tk RN A R ) 25 Wi T, A
WARYT & H AT T TNBC 95 a7 F B . A0
FERV AT AT LR 5 TNBC B 1 SEE R (0S)
955 B 58 4 R i R,

2.2.1 GHEF AT X T R RN b R O v i B 1
TNBC g3 38 Uk . B 4l B Ak 7 mT DA il Fifr 88 1 Jay 38 1k
Jl B AT LR AR R £ TR AR E o &
FARKM . BETAIEIRIGIT 72 I R B T A A i
Tk EREIRL Y MEL LKLY BEEMH.
F TNBC {74 — & 1) DNA #4516 5 gt ol 1
Xt 4128 24 49 o8 Ak 390 A o R PRI AR 2 2 4 R It
B A RIA Y TNBC B Bk —.

2.2.2 HBMbyT  AWPRERY]L Y TNBC B3
ALY 5 %8 (2 HL 2 L PR Bt e A 22 75 At 38 186 &5
dpHmA R MER . BEN LR R A FRIFEA
B U AR TR R LS R R R T 3 AN
BFEHE R B FE RSN . W, % F TNBC i #%
MIAR TG AT - 0T LA LLBOR 2 W F SR A2 28 25 1 oy =
A R B b e A5 0T 25 W ok ol s R R T .

2.3 T BRORJE T N TR e i SR i R
HA B EE TNBC 3 6 Tl i 80 vk 4)
FEfE—E 225, WA — TiF 58 33 % K it TNBC
S I e SR A B K IS U PR A e AT LA AL
I T B R A T RURR L Oy R R R B R S YT
BT IHRESH

2.4 WAMIIRYY fE—IERXT 287 i) TNBC B 1
I PRAFZE kB, 0 1/4 BE MR Z 1K (AR) &2

BLBHAES Lk 8 AR B Y £ TG A2 A7 1 A OS 1]
W T AR IPER B . L AR B % 2 TNBC
R N A MAIA T R A
2.5 HURYT AWEREWLE 2/3 i TNBC %
TR F W AEKHFZIK(EGFR) I H HF X HMR S
IBH AR B BN E T . A 908 R, TNBC
B V2 RPN R 4% RS
R 4F 5 B AR H m k28 %, X O R R TN-
BC & # W8 3697 7 I 4k T 5%
3 TNBC 2&Mm 254

FRTE 0 TNBC M 25 UL £ 24 6 M5, 4
AR (DAITZ597E ATP 456 & (ABO # iz A
P DA T8 4 B s (20 s Rk ) g A 1
R 75 3 S A2 T 2 5 (3) DNA & & il 1) 28 48 5 5 i
Je 20 AT 2 W ) SURE R A AR L (D B 5 IEH
20 0O T 1 B TR 2 AR I T AR T 24 Wi S 0% i e
MLPE T (5) WA 1(ALDHD) F148 e H ik /2 bk
-3 7% i 1) A1 FH 350 1k 97 24 9 2k 5% R B 5 (6)
% % K F-kappa B(NF-«B) {5 51 #% X 1L J7 1) 5
M, BEAM, BOHE T8 -1 (AP-1) 3k 7 A F 1 (HSF-
D EGFR .4 A= K 7 (HGF) , DL K 40 il 32 % Fil
AR W xE TNBC fiif 245 #L i 1) 52 w475 o 15 21 5 % iF
PR
3.1 ABCH#ia®HH ABC @ HEAfFETME T
21 P 000 A 40 L v, A 2 6 TNBC iy 3 ABC
HEEAM T KREWR . E 1 FELHEMYEA-1.1X
BT LIS S BOR 25 K 35 A A W 1 RN R i 1Y
PR S M WA T 24 (L2 X K G BT 58 A2 B 2R 2 ) AN i
VEF s 565 2 e 3000 98 Tf 25 85 1 i 8 11 4 42 il B 25
FE Y DI A ML s 5 3 R R PR IR X
A E 2R YA N T Z M ALST 259
T e A . B SR ABC iz EH S 5%
FRITIRS 245 1 o B A o A b ABC #5328 28 11 il i 741
3.2 pWMEHEAN SEEEMTAYWEEERT
TS B B3 e T DA RRRH Ik A R A BE
AT FL S 40 IR T 56 A2 285 245 W 1 Tt 24 D PR 2 -
P A o ek R BT L B
TR 25 1E R TNBC #8351 — & T 25 1, B
R I 1 R0 T DA K R N AR RS S A
P SRR S R B A8 B 1 L v B AR AR Y R A
Sy WG U R . R I R b RT3 e A U R 2
B B 1 T R A X S A2 I Ak 7 24 0 Y Tt 24 1
3.3 DNA &M DNA 5565/ A0 5%
Wl RN S A 2 1ARK Tk 22 5 30 TNBC & *F
TRAHZMBEIE LY R0 257 . 4h, SING-
HA “50 BF 58 % 81, 24 % 1 DNA 48 it & & i
MLHI1 #1 MSH2 ikt i, (B # S E R R L A



« 2910 - E I EF & 2020 £ 12 A% 41 %% 233  Int ] Lab Med,December 2020, Vol. 41,No. 23

FKFE R ™ A T 24
3.4 TSR S T A ps3.
bel-2., Caspase-3., bel-x 218, 24 550 e 3L K] % H: 28 A4
A, 375 5 A0 R A T A B s D D e R AL DA T A B
FRE N BT R 2 R I W L BB T B L A R A A
A R0 i 2
3.5 ALDHI F#BeH K/ A e H k- F %1 Ao
LR, ALDHIAL f1 ALDH3AL pyit Rk S5
B ) A T P 1) T 24 3% Ak ) A TbE K- A% g
A5 TR K S 1 386 o D) 2 S S50 3 R 0 28 24 W R b
PR3 B i 25
3.6 NF-«Bf575i#K NF-«B55HEKEHITAY
FEONPUIA T R G Y EEYLEER 4y 6 L) NF-«B
2 R URPUUE TR A R Sl g e A T 2
BEAb, B A I NF-«B & BHAR 1L T 25 90155 5 4n il
TR R . A WSR2
221G AR NF-«B {5538 & if . TNBC 825 /9 g 14
e Xk 5 A2 W 2 25 ) ) LR A R R

BR it LSS , — 2650 FhRic ¥ 5 TNBC &5 1 it 25
Ve AT & BB R B 3 B 2 Ik A 3 T 42 R R
9 AN R0 HES S E N 2 MR BHA
T 2T 5 T D AT ) T R L 3R W R X A e e 2
Wy BURAR BE B R o AT AL BT T Y R Y oB- AR
3 H  GRB-7 & 1 M PR 1 o B R GA g, T 3 1)
FBFE R 2R A2 be 5 2 W T 24, 0B gl B R T 46 b T
UE R
3.7 MIEFENA-1(AP-1) AP1 -1 EA5EN
SR ARG AR B AP-1 5 g i 2k i
5 200 PR 5 % B P9 400 L 0 TR 2 1k e L A
B AP-1 [y c-jun Fll c-fos 20 i c-jun/c-fos F I —
R H W K B, cjun [ Ser73 B MR 1k AU 7E T
TNBC ## [t 25 40 i b= L s 681 AP-1 5 TNBC
T 25V BB VI C R
3.8 HSF-1 HSF-1 2 # K5 & 1 (HSPs) £ ik 11
FERHEN T2 —, HSPs 2L H 253 K 1 (MDR-
DG E Az —. 25— 05
R HSF-1 11 ser303 B2 k23 5 3 HSPs AWy
B AE A i A KR 2 9L A TNBC R H 2 &
it 245 i A B 5 BE ik, BRItk HSF-1 A] g3 i ser303
(R R Ak 2 5 o Jed 240 I 1) 22 T 24
3.9 EGFR M1 HGF EGFR ] L% m HGF (135 ik
o Mg AL HGF 0] ARG TNBC 9 B 2 45 i
Y. A5G X g TNBC ) i 24 4 i Al
AT 245 40 e B0 T 25 40 B i) EGFR B i Tyr-1197,
Thr-693 #1 Tyr-1110, A & HGF E# Thr-977 {37 &
P B T A 7K - B R A T 2 40 0 B A i A
VeIl TNBC it 25 44 g %f EGFR 1 HGF # B 2 1k B

AMHAER . H AT DU EGFR f1 HFG 5 TNBC
1A i 245 ML A

3.10 4 A A AN bR A0 A TE R O R
PERY IR S AR A AL 5 TNBC EL AT £ Rl % 480 26 Y,
T S AL f R SR R Ak . 9k TNBC [ Jif 92 40 fifd mT
DA 35 5 0 0 PR A AR B TR VRS L A iR 40 A
S AT 5 2 ) A O T LR B R I R A
DLAERE B B 00 28 A7 R T I 420 B0 45 23 o ok 4 i o
A AT R AR DRI 0 R AR
5 TNBC Wit 25 P A % % V) L5k .

4 2 %

TNBC 15 h 2L 9 b o v R B fe 5 9 8 % i
TG B 25 AR AR R AR AR 2B R T O U HAR R
B . E A B AR YT T BOA 2 ARy . SR TR R
fiif 245 AL 9 7= A AT PR R AT P dn . @ i X TN-
BC ifit 25 HL i (9 BF 5% 8 2, 0] LA k1 2 F 5T
REL 1k firb 738 248 At T 245 1) 7 3% SP3BT ISR T O Il )
W R e IR T R MR YT A N s TNBC [ 3
HIRIT ROR 4t HAE AR

S % ik

C1] J5n, 2k, 1 0T g AHT B Al B A 97 % = B 1 2L R i
HME Ki-67.PD-L1 £k MY [T B 7Y IR 2% A ik
2019,48(12) :1605-1607.

(2] 4@ T 35 7O Ml 3 36 5 AT IT 58 42 28 S U BR 2 Tf 245 e
W= IS B m R[], hAMBE 24 AT 5T . 2018, 16
(36) :4-7.

[3] BADRAN A,TUL-WAHAB A.FAYYAZ S.et al. Small
molecular leads differentially active against HER2 posi-
tive and triple negative breast cancer cell lines[ ] ]. Med
chem,2019,15(7) :738-742.

[4] FENG F,ZHANG D J,HAN F K,et al. Downregulation
of GATS gene inhibits proliferation, clonogenicity and mi-
gration in triple negative breast cancer cells MDA-MB-
231 by cell autophagy[ J]. Cancer Biomark,2019,26(3):
261-269

[5] Sk, K& 18 X B 55, 75 PO At 5 B 5 R0 ¥R 97 T 25 =
I 1 g, 401 2L o8 )l PR UL € L 0. Wi DR b R~ S i 20111,
16(1) :46-49.

L6 A7, e B0, A 3 B I IR 45 WA 36 7 R BR 2R A (J0) %6
K2 STl 205 5 B 1 = 9] 4k L Mt o8 1 97 003 A L 1. Jiee o B 32
WF5E.2012,39(6) :725-727.

[7] YANG C Q,LIU J,ZHAO S Q, et al. Recent treatment
progress of triple negative breast cancer[ ] ]. Prog Biophys
Mol Biol,2020,151:40-53.

[8] JHsKZL. P53 7E = B 1 FL MR i 2R 35 Kl K 73 (LD
g K27, 2011.

Lo Hmest, Asatsat. K i B 4 it A = BA 1 3L IR 36 7 A0 BT 55
PERELT . oh R 9 ¢ 5 2019, 29(12) : 971-976.

L10] Ak . S0 EL. 0 At 24 25 13 76 = B 1 2L B b 3R 38 1 i



FRAbIh E 2 407 2020 45 12 A% 41 %% 23 ¥ Int J Lab Med,December 2020, Vol. 41,No. 23

+ 2911 -

PR L] AT EE#,2018,46(5) :538-542.

(11T mgbe b e fe 5 o AT JK A, 4. LIF-AKT g 42 % = B M 5L
it g 40 L I ‘2 2R T 25 9 2 e B AL AIF S L DL R 2 4
2018,8(4) . 541-544.

[12] DAI X F, MA R,ZHAO X ], et al. Epigenetic profiles
capturing breast cancer stemness for triple negative
breast cancer control [ ] ]. Epigenomics, 2019, 11 (16):
1811-1825.

[13] LIU F,ZHUANG L,WU R X,et al. MiR-365 inhibits cell
invasion and migration of triple negative breast cancer
through ADAMI10[]J].] BUON,2019,24(5):1905-1912.

[14] TOVEY H,CHEANG M C U. Identifying biomarkers to
pair with targeting treatments within triple negative
breast cancer for improved patient stratification[ ] ]. Canc-
ers(Basel) ,2019,11(12) . 1864.

[15] KIM J E,KIM B G,JANG Y,et al. The stromal loss of
miR-4516 promotes the FOSLI-dependent proliferation
and malignancy of triple negative breast cancer[ ]J]. Canc-
er lett,2020,469:256-265.

[16] E &8 E W0, 5 BI85, 3 wre = B3 44 20 I b i F
FLIEREL]/CD]. A8 FL AR A 2% 35 (L JiD , 2018, 12(3)
172-176.

[17] L1 Z B,ZHANG X,HOU C X,et al. Comprehensive iden-
tification and characterization of somatic copy number al-
terations in triple-negative breast cancer[ J . Inte J Oncol,
2020,56(2) :522-530.

[187 B - 25 .30 5. = B3 1 L it 9 Tk 245 AL ol 1) R 50 4R %
LI R BRG: 56  24 44 3, 2017, 38(10) 1 1375-1378.

(197 BEARAR , WRZD . MK2206 Xof = B 4 2L Bt 5 001 it 245 240 i
ST B 25 B O L . 02 4 1 2016..22.(4) 251
258.

[20] YEH IJ,ESAKOV E,LATHIA J D,et al. Phosphoryla-
tion of the histone demethylase KDM5B and regulation of
the phenotype of triple negative breast cancer [ J]. Sci
Rep,2019,9(1):17663.

(217 wmn Ak 50 OB BUR 2R, 55 A2 0I5 3 PU A i Or 58—
AR YT RSS2 1Y W 4 = B L M R 9T L DL YO
B£#j,2016,42(21) .2377-2378.

[22] #%BeFt. Runx? il i TGE-B A0 A5 5 il & 4% CD44 ™" /
CD24 ™ FLA s T 20 Mo AR 3 = B 1 2L B 988 Ak 7 i 25 [ D .
LRBER R, 2019,

[23] BLACKLEY E F,LOI S. Targeting immune pathways in
breast cancer:review of the prognostic utility of TILs in
early stage triple negative breast cancer (TNBC) [J].
Breast,2019,48(Suppl 1) :S44-S48.

[24] R EGFR/FGFR2 ¥4 A G = B 14 3L M ik 24 9 15 1)
LRI AT FE D], RHBE R R, 2017,

(257 &XWF. FhFHE RN . 5k 2% = B PR ZLIR I A9 B Y L 4 B 3R R4 i

e it AR 2 R BT ] BLACM R B2 2, 2016, 24 (16)
2656-2659.

[26] BIZE. — [P L e o Tof 245 K OC 2k PR ) 3 35 B i IR g B0 4
fES3 T (D], T ZBEFL K%, 2018,

[27] SINGHA P K,PANDESWARA S,GENG H,et al. In-
creased Smad3 and reduced Smad2 levels mediate the
functional switch of TGF-B from growth suppressor to
growth and metastasis promoter through TMEPAI/
PMEPAL in triple negative breast cancer[]]. Genes Canc-
er,2019,10(5/6) :134-149.

[28] ZIAEI E, SAGHAEIDEHKORDI A, DILL C, et al. Targe-
ting triple negative breast cancer cells with novel cytotoxic
peptide-doxorubicin conjugates J]. Bioconjug Chem, 2019, 30
(12):3098-3106.

[29] TAN B,KANOKO M, TAN G,et al. Dimensional analy-
sis of CD44"#" CD24" and Ki67 in triple negative breast
cancer[ J ]. Open Access Maced ] Med Sci, 2019,7 (4):
526-528.

[30] sk ARIGEHT , W3 m0 55, (L4 g5 5 = B M 2L AR o 4 i
MDA-MB-231 3L i 8 f 25 25 11 (9 2 35 JF T 38 50 i os
PR MDA-MB-231 4 jg 19 & A LT ] BHe R 5
T F.2019,19(20) :91-96.

[31] XU Z,LIU C,ZHAO Q, et al. Long non-coding RNA
CCAT?2 promotes oncogenesis in triple negative breast
cancer by regulating stemness of cancer cells[ J]. Phar-
macol Res,2020,152:104628.

[32] MITTAL L,ARYAL U K,CAMARILLO I G, et al. Ef-
fective electrochemotherapy with curcumin in MDA-MB-
231-human, triple negative breast cancer cells: a global
proteomics study [ J]. Bioelectrochemistry, 2020, 131:
107350.

[33] CANO-CORTES M V,NAVARRO-MARCHAL S A,
RUIZ-BLAS M P, et al. A versatile theranostic nanode-
vice based on an orthogonal bioconjugation strategy for
efficient targeted treatment and monitoring of triple neg-
ative breast cancer[ ] ]. Nanomedicine,2020,24:102120.

[34] 4K 4. CDCA4 4% MCF-7/ADM FL i f it b 5 25 40
Jito ke 3 58 K gA T B SE D] TP ERE K %2, 2018,

[35] Z=a%. YAPL 3 il 5 78 = B4 2L 48 48 A2 Bt it 245 v i 48
FABLHICD]. R HEERE KA, 2019.

[36] TAN A S, YEONG J P S.LAI C P T.et al. The role of
Ki-67 in Asian triple negative breast cancers: a novel
combinatory panel approach[]J]. Virchows Arch, 2019,
475(6) :709-725.

[377] XBAir 4% . ¥ 7. miRNAs 78 = B4 ZL AR 968 2 25 f 245 Mk b i
WF s o S LT, B4R IR B2 %, 2019,27(23) :4304-4307.

ISR H 1 :2020-09-19 & [l H 1 :2020-10-15)



