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Abstract

According to data from 2020, there were over 2 million newly diagnosed breast cancer cases, sur-
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passing lung cancer to become the most common cancer globally. Breast cancer continues to be
the leading cause of harm to women'’s health. Despite breakthroughs in targeted therapy and im-
munotherapy in recent years, chemotherapy remains the foundational treatment for advanced
breast cancer. Currently, chemotherapy for breast cancer predominantly relies on taxanes and anth-
racycline-class drugs. However, issues such as drug resistance and cumulative toxicity still impact
patients’ quality of life. Epothilone-class compounds have emerged as promising antitumor agents
due to several advantages. Firstly, these compounds exhibit lower toxicity, good water solubility,
and are suitable for oral or injectable administration, providing greater convenience for patients.
Their relatively simple chemical structure allows for easy chemical modification, presenting sig-
nificant synthetic potential. Moreover, Epothilone-class compounds demonstrate a broader spec-
trum of activity against various tumor types, showcasing excellent efficacy with potent inhibitory ef-
fects on tumor growth. Consequently, an increasing number of researchers are conducting in-depth
studies on these compounds, holding high expectations for their therapeutic potential. This review
summarizes the advantages and limitations of Epothilone-class antitumor drugs in the treatment
of breast cancer. Additionally, it provides an overview of the mechanism of action, clinical studies,
and pharmacokinetics of Epothilone-class antitumor drugs in breast cancer therapy.
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2. REBRABE

1987 4, Reichenbach Z5[14]7E M 70 £F 4 HE B B Sorangium Cellulosum So ce90 Hf, & HLIX L8 B bk =4
T BA PR A R EE ST, Hofle S5 NAELF4EMETE B X AR ™= #0h 4» BS Hi T Epothilone A 1
Epothilone B XM FlHi L &HI[15], XLAL GV RA SR RKALEN, JET 16 M TR RKANEERLE
V. AAEMEREE THRE T H, —RaeMEargE Rk nRhguiE[16], L= 2 M B A EYE IR AR
WreW. Pt % % (Epothilones) & i 2T 4 HE 3% 1 (Sorangium Cellulosum) = A4 i) — 35 B HU MRS TE I R AR
R G FAREER RGN AT, HEA RGFIIWAEIE 1, bl e il et
Y. BERHIREF KB, BT Epothilone Al B 2 4h, £F4edfiBERIEREF=E M AT, a4
4 Epothilone C. D. E. F 4, XEEATAEMFEE MM AEYENE HA A .
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Table 1. Comparison of the similarities and differences in the mechanisms of action of paclitaxel drugs and epothilone drugs
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R R FAPREHRME RS R, SEEERAMBIRERINE, #2488 & e
E[13] [14] [15] [16], S 4R A S ANERAZ He St 45 5 A1 ] B AU I 8 (tubulin), - A e I PR3
IR, AR PRI A G IR A I [17]-[23] (% 1). Epothilones {E 8 A0 5 (U 45 & ¥ 5 4 14
TSR IR B R S RN S A a A 2N E&[21]. 2R, TR, HRERAER
IRk as &0 AR, BT REEII RO T f-HEER LR RE SR, HIRMERE
AR EE, RS DA E R EE S RO AR . BRI R B AEEARET
PELINEAZRER) 2~10 f5[22]. SRR, BeilEs 3R A E B RES i) 5042 B 25 40 I Al R 2 245
i 245 4 11 (MDR) &4 P-H 5 11 (P-gp) M1 2 24 24 A1 5 8 111 (MRP-1) g O AR, S B4 I Ja) 0 2 s 7
GM2/M ], i AL e AL T (A ) M AR B R AR -
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2SN IE SN R SRR I PR @
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H AR 8 R 2R WM 5T E2AE LR LA IGIRIETT 77 BRI 2922 vl . 572
AR, DARZTER A 2R3N 115 a5 5 T

PR R 2 R A AN PRAJE 7235 2 B SR 5 3 A PUMIR vE 14, ZE IR PR TS ok 2642 Bt i 2401 22 24
iy 2 (MDR)AH A W& 1. H AT, A 2 /MRS R BUY) IEEHATIRR R, XL aHE BMS A7 & 1R
M E B AT (I BMS-247550. BMS-310705), DL AL 2 & MK HEAR IR R D KW
KOS-1584), iitE AR MR EE R B (EPO906), VLK Bayer A w] LA G A ZK-EPO 5. 42
BRE ORI IR 18 5 R 252 B SR 51 S (BMS) BT R [ 7D IL B (Ixabepilone), #2 AR EE R B &E4
AR BRI 5 R A BRI AT AR, 7E 2007 4F 10 A 18 H3K1S FDA (35 £ 5k 26 5 BV T2 ) IS e
BAMHERSONEE — A ETTIREE R RAY. N ANREE R B K BMS-310705, REHARLH
KM, AR TIERT A RS 3 e R T LB ™ E B R S, BRI & BGE T E M AT R . B
Fz D, HFRAMEIRERE R B (KOS-862), LLAHATAY) KOS-1584 5%, H#T IE/EHATIRIRBTIT -

I 7 i o e — e i [N TR sk 2 185 X (Epothilones) AT ZE W) . [RIR, et [ P4 i A HL i — 3%
IR R R PR 25 .
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Table 2. the latest clinical and preclinical research projects of ixabepilone drugs
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Vb ITFE (Ixabepilone) /& R 1 Z B A AT, BR& AR — MRIEER KPR Z9[24] [25]
[26]. HIE IS R (BMS)HFA, T 2007 43545 FDA fikut Fl F9677 FUBRE « 7T DABR VR 40 A e Th e,
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PHOIL B A E s, I AR 2R, IR E AR L RS T B U 2L (3l o 2 A . X
BN A O A S BUR A T BTSSR Y], BMS-247550 & — i A LB R 1 1
W RROY, ERE RV T K2R, (EAEGUMR Ry T 5 v 55 K [33] [34] [35] [36]. i
Ao e A (1 2R AT ) L R SRR BB R Y (19 Zhe AT A5 R0t B T 4 P P A 0 SRR IR kAT B
SE A tubulin 254, fREERME EAREGMBMERUE, HIbEgnpisE w e G2-mM ], 753
TR AR IR T o XA U R T D0 R 253 BUM R 20 R 1 R e PR AR AR T 2. Cao S8 A[35]0F A
LA UL R e 0 4 200 PR T SR A SRR Pt SR AR TR, W RE R B Bel-2 SEILA. BHDILEE
LA Bel-2 JFFERR AR FLAE AR P I SR AR IL, BRI R p-Bel-2 i ik B T S
UEAk, b VLRI RENERER Beclind, 53 B, BE—Dledtgui . 0 a6 e] UEsa i T, 1
SiR BRI D X 7L s 4 P R A R R

5 A RIS E ) DAE T HARF AL 2 25 4, SRS A2 L, B R AR RS 45 6 ALk
XA BT G SR U R I
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PP UL R & — PP Fa e 7I[37] [38], ‘B EA RIEFHIM 2P, Bitt#E/E R —I7 kIt 5 R ik
E FTHRTT R IR AR e I 2 W E AT T 2 14 (1 % 78 PR FL e 25

Alvaro S5 [39]If RARER VAL T B VT REAE Ny 5 — 254 Je 5 HoAb AL T 2951697 = 7L (TNBC)
BE TR WIREY, YD UTEEAE N 253h 7 TNBC & tE s, fE4 KEWAE K EE T, ORR
N 10%~20%. FEAMFHYDUT RE AT A 23 175 5 Ll S B R A /DN, ARRE A AR E WL s EBRA 1R YT 7 THI :
PP UG 5 A AL T 254 (0 R 35 i s -R ) B A TRTT TNBC. BCA TR 7 2 n] LLIE I $E 17 2 5 g A= K
R ZG AL 1) 22 PR AR R I 0T A R R AR 4 R FE TR IR YT 77 RAE TNBC R DR
RBF 75, 55 1 ORR M@ # 7E 20%~40% [d] .

Trédan 55 A\[40]EbH T D UL I BBk B 176 22 8 B0 AR v o I 3004 4% 1t = 1 P L e (0 30T
o BEHME L1 MBI, —4E TP ILE R ZiRYT, S —HEHEEZ P ILEMPT EGFR
B FEDUATE 2 P IBCEIRTT . SRR YD ICRE 2577 R VD UTE 5 76 28 Pt &R T 2
N AR LIS R TG KT SV IR B 2GR 7 A EL, DL B A TE 25 PR T E 2 B HE AR
HAFME IRIGTT, I HAEBA VAT AL B AN B N A4 o L, T BB 5T TNBC HIHTT %

BRI VAR T I AR AT R N IR YT PR AR B RAE R, (E SRR 3R 2 E AT B IR0 1 R 11
S P T RO 2 A DT TR I e 78 1N RS, YD IR K T e R AR A IR T AR S
2, HEATIRIITEVERFE . B0 7B 22 B0 B VT RE AR R R B A 1R 0t Fe A A7 SR AT AR A7 SR I PR 28
Ak, iGN = B 1 L R BRI YT S 12 N H W R BB [37] [41]. S HARGGE R —FF, YD
VLFEIGYT AT P EUR B A0, (HF IR B SR n] e 2 I SR o 7R BL T~ XD T B2 o 5
RIS RO A R o
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FEXEVR AR o B W B A BT RS PR X TR N . AEVRYT R 4 S A R RS, (B4
PRI iR T BA BRI & A d bk

WE AT Y SR SR RGA RIS, EARFHID UG X Bl AN HL A &5 B R R A 52 1 R 4T
(EE 2R E R R RPN . RRVEMZZE AT, B SR A R e h b UL R
IFR AN (MR ATAE 22 57, S5 R DL IR 3 ) — KIS 29I (B R BEAT IR TR AAT I o 15 X AR 45
WRAE B IR T i S B R A 2 VS T XS R T BN o SR, A8 771 B A R A ] — R4 25 AT AT 1 )
BOA IR TR ERdE— BT

33. PIHTEHRENS

it e 15 AR VD B o] BLdE TS A Beclinl/Bcel-2 448K Beclinl k5 5 H M . ilid @ik Beclinl %,
2B A 7R A ) R R T A R T2 [35], AN AR T AR T BT A AR AR Py st L R 2 B ) B e e
AL ZEIIESE[A3IEEL T 124 AL MBC Bt 167 38 1 B3 i i B LB - R o e 20 . g2
XS HRAE, SR B2 il Z BRSPS VD IR YR YT, 16t B ) R B 52 il 2 Bk IR T « 852 il 22k
BB TP TR VAT WL S22 B 3 AT RN 74.19%, WS T AN 432 52 i 2 Bk B B0 VR 97 IRt B 2L 1)
45.16% (Giit*# LI ZESR, 42 =5.073, P=0.024), X&5RRW, KA ZEkAPBA P ILER TR
JIREE 9T R0 W SR (3R T Denduluri [44]55%F 23 06 642 B BUR I #E R M FUIR e R, #5652 T HD UL k%
WIT . WIT T ERM T 21 R—IK, BHREGZS 6 mgim?, ES:HZ55 RINTR. MRERER, BNE
REE 9 57%. Mani 55 N[44 25 24 81 ioeg i3 347 1T BMS-247550 TR I6TT, 6 NN &K
(FR)T, FIETEEM 7.4 & 59.2 mg/m? K&, 45 RER, HFEIAS] 50 mg/m? i, %) 44.4%f) & H T
T AR PREIEREE, 7E 40 mg/m? (ELLH 1 B E) N, 12 & b g 2 BT A R 4 ek 7
BRI, fEIRIGXT b, AW G B RGO, 7R85 40 mg/m? (R 1 U177 77 K
SER LT S SR, FrekRF IR 0508 6.04 5.3, 3.0 A1 45 AN A . 4 EATIA, BMS-247550 78 11 R
R BN 40 mg/m?, (R EHHT 2 KW EE . BMS-247550 HIX T2 e K 25 e iz vk
T TR E A, R A5 9T . Gadgeel SM %5 A [45]% F N i 72 2b #¢it%F BMS-247550 i
171 IR IR, KB BMS-247550 (15 KT 32 712 (MTD) N 40 mg/m?, 4 3 Ji—k. nidfe “28”
W REA B TfiE MTD, PO AN B, M 2 (1 B E /LB 0L MTD [t #2532 3097 . (A2
T8 72 BT H I G R A T TR
4. REEEEILREATHHER

PR —FOH R ARR RGNS B AR S T PURE 251, Gl 5 N TR & MoK (4R 5
% (Epothilones)fTA:#[46] [47], R “+ =17 HEGIHZYI. FR, S0 E N E A HE—3R it
W BRI EEEM T B2l 20— MLr 5 &, (Hig T R AER IS 85, 1N
AT U 2 DU R A e AT RS I DR o U LR VR O T Sk SR AL T 25 )
JEHT, FF LR O 256 T AL T AR AR . 2021 4 3 15 H, 20 [ 524 dh B B RA T,
R R I B T RR UG 2500 8 8BS T

4.1, PLEEEIMERILEIRIE KR A

WEERE IR ER B MT4AEM48], SEEEAMERIGUHREILS . B EmEE Ea, RdpeE
EARGIFFRERME S, B FAMRIET., R F 253 2 R iR 40 i 2R (FLARE MCF-7. /N i
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J& NCI-HA60 %5) 122 2411} 24 b 33 401 i 2R (FLHRJ% NCI/ADR-Res. 45 fi79% LS1034. 4570 HCT-15 25) 1)1k
ANEEE . LB R L S caspase-3 Al PARP i SANAIE T, wiEk 3, HAURMR TEREE. M2 T,
05 8 B B AT B i 1 2% 0 R B 5 () o v 1, L IR S R R 1 AR A AT 2 AL A 2 %2 B
$[49] [50]. faiMi S <, B b R ty, R 2L, R BHUMRE rscER .
Table 3. Utilideron combination and effects
%3 MBEEHESAGRYR

BRE 25 WITHE FRER
VAT BRAE>2 28 HER-2 BA MERG 3 L i

B I A UUARER bt SR I 11 S R A IETE#EAT R
I0 AT Z0UE B L 75 6 2 FLARIE V6 T

B R e A 1 At e i — BE 7S PFS/OS XLk 25 (1 FE 48 BRI
MAIT T %

It il e A5 £ J . 2 Bk PR TR b g , 9l ey g g

BRI HER?2 [H i HA 7L iR IEAEREATH[51]

BialE 5 Ko F R mEdig. Ny

F TKIL JUILE A SRR 49 AR YT a2 WEME

D)=y A

4.2. MEEERLGRHNF

BGO01-1323L A FLAE A [E A B AT | IR, SN T 405 1] %of BUR Bl SAZ A0 7 Tid 243 11 B 0
FUIE R . SR EIR, B EEDE RIS MRS 2y et ok A IHPFS) s 45 1 H,
RMAAFIH0S) 3G 5.2 M H o IEAFR 70 B K2 BARAE NI R 1 B3 vh AR B B R I R B A Vi 2 HL
57 B PFS Al OS K26, T X Uemf 7 4h i, 2021 440 & f e ve [ N 3RAE, o L e a7
k. WHAEEE oR[52], MR EEREAAPID 1 HHIGIREE S, W TR B K2 IR EL
REIE IR YT RS I L A, 24 BB RS REMBRIRIT IR E D, 4.1% 5% & %R,
45.8% 5 G2 i, 37.5% N TE RaE, AT REAEAFINON 7.5 N H o T 30 452 A0 B Al e FR 2 VR T IR R
W, 3.3%TE LM, 23.3%HR 5T R, 43.3% R TERRE . FET | AT 1 BB SO 2 At R B R
P, 12 N[S3]FFE T 1 BRI . ¥ B 2:1 LUIBENL A OS2 R Bt + -RagAth s ml oo 3
fiEE YT, PARIHAL PFS 205008 8.4 N H A 414N H, #1467 OS 43938 19.8 A~ H A1 16.0 ™~ H, ORR %3
BN 45.6%F1 23.7%, HH UL AT DL B Al B G A R B Ath Ve 7R FLARE I — 2R VBT R B EIT AL

MR RN, SRRk B2 S A RAREL, UTD1 5 R &6 T fE FLI R 1k s
R I HH S I To ik R AR A AR AR AR ARICR . SARGAGIT SN, IR YT T SR BN RS AT
FERLW I A AR, AR B BERIS . H AT, X877 7 R Ok 2022 4 i b I PR R 22 T
BIT R RSN R LR 1) — IR T e T R . BT, B ROEERT 5T AR UG B AE L At e e 2R A
FIPEEAE X0 g R A RE AL IR T SR AT BB SR, AR B HE B3R 7 7 AR T 24 1 1 e i A
BRRALHRRITIE RS, AT WRRETR T A R AT B

B2 B A0 B A R I A R B S5 P A A B M S R S N ™ E R R AR AT R, KK
RMAE, TRk B 4 N [SATH B B T 4t A= R B6 VRS S I B BRI ALk, @ik CCK8 . x4
AREE, W HXT LS MDA-MB-231 4 IR R A= KA 4 FH B 52, DUIA A e LI I R V6 T T $ 8
R TT HEHE o
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