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Abstract: The current standard treatment for epithelial ovarian cancer includes maximum cytoreductive
surgery, adjuvant chemotherapy, and post-remission maintenance therapy, in which drug therapy, in-
cluding platinum-based/non-platinum-based chemotherapy and various targeted therapy, is critical to
minimize tumor cells and delay disease progression. However, drug resistance gradually develops with
the increasing treatment cycle, which seriously affects therapeutic efficacy. The involved mechanisms of
drug resistance include decreased drug uptake and increased efflux, enhanced detoxification or reduced
activation, changes in target and enhanced DNA repair, apoptosis inhibition, tumor microenvironment
changes and immune escape, etc. At present, researches have focused on the intervention of drug resis-
tance to improve the curative effect, through research on clinical drug use, exploration of new im-
munotherapy and targeted therapies, adaption of metronomic chemotherapy and other protocols. Under-
standing the mechanism of drug resistance will help to reduce the drug resistance and enhance
chemotherapy sensitivity to benefit patients with ovarian cancer.

Subject words: epithelial ovarian cancer; drug resistance ; antineoplastic protocols

2020 fEAFRZIAT 9 958 133 GURGREFET-Hibl, USRI S & 3F MO WUS , SR O LA 19 16T it
o B LR AE SR L PR SR TR R UG 8 R0 2SI BHL T 1 B S R A — 25k

25 00 S A S L KSR (L gl T

ARG Z A SR B, ZHURETSE R, 1 B SIS e

BAE 22 1 T AL T A RBREALST IR, 34 i

T0% 8 E K L DI R A e, 2 2/3 BRI A AT B 555 955 % FH (0 A0 T 25 W 60 5 28 5 L/ 2 s e
WA S A RS R S AT 257 RO 100y e e A PR B PR e R ST AR 24
SL BTG R AAT o R LG OU ST 20T e g 25 5 2 90 LT, BE SR ALK 15%

EEWE. LH 4“4 E%F 5% %+ 5 (2021XM36) 350 B AT R R AT
EEMEE . T HH  F-mail: 13835181196@163.com " T T
WFS B H.2022-11-18; & B B #1:2022-12-28 %FQE?T{ I R PR IE 28 T 90 & &k, I

24 Mg ERE 2023 522 %% 11



BTG, A%H KN, £ BRCA B AR &fe 8
AR AT T 28 Hh R G P I AE AR 24 VAR B4 O 4
FEIGIT AT I 25 VA T i e A 47 91 (progression free
survive ,PFS)3~4 I J | 2 H W R 2 19%7,
{HH T AR BE B E P4 SR A AR F8 Ao HAL
AR A B B2 A, AR O R S AR s A A
e A Z I IR A R & i ( poly ADP r1i-
bose polymerase, PARP) 1 il 5 [l H] 7° BRCA % 7%
/R R 4 B 2 B BE (homologous recombination
deficiency , HRD) FHPE & FH WU ALST G — L 4EHFIA
7 BB S IS HE R IR T TR i S AR A I ]
FVESEAC PFS B FI T 45 32 G, R 2y W A
EAVA 2RI A SR

2 THEGIR B AHLE

2.1 SHZEALE

FEOR R 5 YayT T, ST HA 2 R
HHLAL, 20 17% B EAEIRIT IR 6 D F INEIAS iU
R 23% B HEAE 6~12 4 H WHIR /- U8 %
2y 55% B FEAEIRIT 12 N H U LR E &, LY
18% 5% 120 A WEE R, MyHEid S
DNA #H HAF HIE B 8] /4 & 9, T3 RNA %%
AT DNA &, A5 4008 T K 4 AN B AR
A, BHAFEI-DNA G 0 9 T B il 4 123 12 2
BT 24 A T EEHL LA B R O /D A HERE i K
25 W) fif B AR FH 1 398 5 1T 25 1) I AR RS Hop
Wi E R R BT EWAER . LA R 46117
Haa A Cul, HEBE A Atox] 20 312 5 818 HL
iz WA BE R Cirl $2 8 2638 L AE mCirl %5
07 5 R 5t 2 7 /0 B 0 3 R o2 5 B O 4 i
WIYETS Atox12CXXSC 31 i 47 I 45 i i 2 46
ShHEZE ATPTA FI ATP7B, Atox1 i £, 5 B 44 i M 4%
Sy L B R R ) 5 5, Arox ] 5k 2k 5] /S A A% ¥ 1) A2 45
SE 25 N BEJS ATP7A F1 ATP7B 9 N 4
J& 455 B A TR R R AR A A HERS I, I
W UIALE v A e 2 B, A BEH IR S i s &
REAR T AR LW R R, 2R 1 2 10 R A0 2 4 e 1
RIS T T 22N

FH-DNA IG5 | i R 22401 05 0% DNA $i
i Ri %% e Bl DNA A& 52 386 5 20 it J&) 3 98 9 2 52 il
LSRN A T BT BUA T (L4 Bel-2 AN

M FRE 2023 5520 %5% 11

Bel-xL) (3 J 2635 p53 2248 A 98 7- I F (40 Bax
Fl Caspases) BT I BI85 S (14 4 172 2% IS 2t
BT 25 HLHI Y Kleih 88 "0F5E & 30, WA 5 T 1)
PR IR T 3 A S e A M SRS, R R
TG LR PR TG I A 2 bR T RO, N A
HXEE 11 UCP2 BRI 5t 2 F | R et e 0 i 7% 15 o
Tt 245 240 i 28 20 b 1A I P A0 PT B e B BRI 24
(7= A R 2 IR, T TR 24 2 4 = O S50
Ui VRGPS e
22 HAHLH

P-HEE MR Z 2 25 8 (1, il F it
HEN X4 . B2 ke 3 I PARP #7745 2 F 24
YRR E, Ak, 28 miRNA 8 i 96 35 8 0 %
ik AT LASE e B S AL T SR s SR 2 iR R
H*@fﬁ%ﬁ *ﬂ*@*ﬁ%&ggﬁ ?Hﬂﬂ@ (cancer associated
fibroblasts, CAFs) 433 Z Fr i g P+ . 40 it &1 356 ot
it , ¥ 5 Sl 98 A0 B A AR S BN 24 0
KT AL 25 AL )38 ¥ e S0 B 1 8l R
(= RN VNG &= 7 v Rl W S QS R i o)
JAT- M SES  BRCA BRI 5848 T HR R ) Ik
RAFIEE S PARP 9 550 25 (9 2 ZALH ; Hkik
W e PARP # B A2 AR E MG I (RAS
1% (PI3K/AKT {5 = i % L8 ATM/ATR L3 DL &
ATR-CHK 3% P 3 Jyny 45 13147

3 MENTTT AR

31 HHEHFXK
WFFEEAESE, FEEAH 25 240 i 25 v (i FH 4R 2 A 5
(trientine \D-pen 1 TM) 1] A~ 3 41 Jfd P4 401 &5 B34
FEW LT 25 5 bL Ak, il e w AR ROR Y I R PR R R
B 7553 DNA 454 945 5 PE 4 6 ATP7B , W] & 41 461
BRI 2500 7 A X B ) B 18 R G 2 R R
BTN 25 I E IR RE AR EA B R
T ) 24 R B NI PR s B R P v e
T B RONE RS T 20, 8] 0K R B R 58 A2 I ) 2 3
B FEALGNOR ORI i v S R B i 24 B S
AR PR TR R BB, E RS RS
BT AR IR T R AR 25 B9 5598 40 i b yH2AX K51
hn. ¥ RADS1 ZRARu /D | 5 il T 24 48 Al 3R X
DNA 54475 (T 52 26 5375 3 8 T 3G 5k o) B S 98 iif 25
298 L 38 ok R A A SR AR R i 22 7 A MR MR A%

25



Journal of Chinese Oncology.2023,Vol.29,No.1

1 W& (adenosine triphosphate , ATP), s il — H X
I 7 J i e 2 15 5 R o b | Ak SR M 1 35
P i, WO O ST 24517

AR, RIMEG Y01 54677 259 i o3 W) 4R
MRz 5%, WU TE 5002 B2 A9 $ME FE i 24 61
S0 20 L 2R v AT BE AR T 24 W 04 A0 s AR A B
T 24575 Al Ak 1) 255 A6 2 U5 A T 24 B 500 20 i
F p53 3Rk, SRRV T, W IR R Y
BH, B AT U R A Al R AR 2
Tl R SRAE IR 43 I8 P AR G T 2 15 A
TV TEAN (B T S0 245 $2 (i o8 22 (3R 7 e 45
32 BEAIT

H i7 B 898 S e 1B 7 IR s R R, A A
Kz A 55 3 il 77 (immune checkpoint inhibitors, ICIs) |
o 24k P 40 G2 2% 7R T (adoptive cell immunotherapy ,
ACT)  JPhIRT 22 1 45 180 ICIs BELIRT 400 2 T 9h £ 4
KB 4 (eytotoxic T lymphocyte-associated anti-
gen-4,CTLA-4)5{ PD-1 S il 145 5 20 74 S/ b
Je 922 W S B (S T A0 R SR A 92 T A O R A i
TAANML, SRACA 25 WA GRS AR BT AR Bk B bt
S5, A BETEBAT 24 O SR B rh Ak S R R BT A
o O B B B S R RE A B Irb R E v
1 PX-Survivac #£#i  TPIV200/huFR-1 (£ &ALt
2 52 A V) S AL BT ok A S IR YT X O
BRI RS T RO IR, B IR SR Y75 0 SR 1k
I IR 24 J8 8 SE TR B Je AR ) 3 R T A B2 AL
3.3 fBmEETr

i 968 1 2 TR RE K [T AT IR T M R R R
R OCHE , AL GEIRYT X TR Lk 4 A4 iR T 40 A
XFANEURE, BT Ak B A i 20 e R R A 40
JEVHA T4 48 7 A T 24 e 4 B, EL el T PR S
i FE B Z2 BRI 24 4R 207 DAL 0k S 1) e e 1 2 i 2
vE RAGTT 25 (R A R, SRS O S0 T 40 i R
[ b &) (45 CD44 .CD117 .CD24 Hil CD133/ALDHI
SR B T A AR RS T R A A PR X A A
T I E 7 T R A A A I 0 ) S A B TR 1l
L 1] 410074 b R 00 N 2 A 1) W A R TR
CSFIR it ) \CCL2 47 1A F1HE ) - 1R 7Y £ 166 47 1K
S B )T A B R T 24 4% 0 K I AR
TRIT RS, BAT ) R A

26

34 Tk

AT IR BT 40— RN A B R
F IR VA T SR 3 A K 11 AR AR T R KR A2 7]
FRI7 250 DA AR RN SR, AR B R 1Y
() 00044 g o 78 A RSB PR A K, W ATARYT
w2 AL & PR IE G | B A RS R E b RIS
R, TET 24 0 2L R E vh PR B BE R T Ay 5 bR o
R A HE O A, R T AT T = Bk
LR F g T B MR SE K PRSP 78 K 50l S
PIBIEFE b I FAARYT 5 ST A A 2y | K R
0080 700 45 3¢ A F T AR 24 52 % B SRR 1 4 R R T
t, ARt 3N A ARz s R W B R 5
PRI SR, T AT HR T AT 22 R /INEEAR I IR
Bl v Rt Rk tE M E i — P&
3.5 BtETT

Az W A Y R R T B AAR SR B 2R BT R AR AR D
A A7 AV, A= b R R 3 LA R | A2 1F
PRI 5 PR T 1 200 B AT R VI PR 1B R B %
% CLOCK-BMAL1 —{k K& CRY PER % ¥y %h 5
PR R M 4 o), 2R 30 1 i W B 3 e | A A
1E IR DNA 4500518 52 1 52 AL T7 2 Sk

AR, BRERSS G ERTT HLLE SR YT
Mif 245 . S R TR YT RO AR A B0 S50 R 1 K
WA BRI TR A 1), IR L B 7R T A
Bt 1 e B Al A B B () A5 45 TARIT 259, ARG R
FEIRYT SN, 9iE 2% 245 4 R AT (1) — Fp Ji 98 9 97 I 1] 5
W&, #77E DNA BRI T 1h7 2549, RIAE /N5
S T AT R A S U T 2 7 A 28 iR AT
RS R T IT AL MR T AR 22 S AR R PR, v R
A RO R TR

4 INESRE

M7 25 )15 B BL P I PR IR T A AT A T sl iy
ML, AR 245 4 A0 K B PR 1 25 907 25k, Tt 245 L ) 20
WA TG A M E ARk PARP BII5A]  HTiiAE AR AR
2y SPEIRYT LAY M 225 T 1 i 0 ) 7R A
D720 P B4 (B Ok TR AR A R, Hand
P ALTr 29 R AR /i 2 G def Ay it 2 52
P B S8 B SR AL 2 AR T I R R R R A S
s R BB R~ 1 R ok B SRR Tirf 2 IR 45 A8
Hal R R R AZ S H Al

BT 2023 5529 %% 1



SEH .

(1]

2]

5]

(6]

[7]

(8]

9

[10]

[11]

[12]

[13]

[14]

Sung H,Ferlay J,Siegel RL,et al. Global cancer statistics
2020: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries[J]. CA Cancer J
Clin,2021,71(3):209-249.

Siegel RL,Miller KD,Fuchs HE, et al. Cancer statistics,
2021[J]. CA Cancer J Clin,2021,71(1):7-33.

Kuroki L,Guntupalli SR. Treatment of epithelial ovarian
cancer{J]. BMJ,2020,371:m3773.

Eckert MA,Orozco C,Xiao J,et al. The effects of
chemotherapeutics on the ovarian cancer microenviron-
ment[J]. Cancers (Basel),2021,13(13):3136.

Armstrong DK, Alvarez RD,Bakkum-Gamez JN, et al. O-
varian cancer,version 2.2020,NCCN clinical practice
guidelines in oncology[J]. J Natl Compr Canc Netw,
2021,19(2):191-226.

FRER b Al s EESE 45 (2021 NCCON B 559 6 15
i B0 A 9o M i e e R TR W PR S B AR W (5% 1 R )
BE[J). H B S AR S =R 2021 ,37(4) . 457-466.
Lu HW,Xu MC,Zhang YH et al. {2021 NCCN ovarian
cancer includes fallopian tube cancer and primary peri-
toneal cancer Clinical Practice Guidelines (Ist Edition))
Interpretation[J]. Chinese Journal of Practical Gynecology
and Obstetrics,2021,37(4):457-466.

Wojtowicz K,Sterzynska K,Swierczewska M, et al. Piper-
ine targets different drug resistance mechanisms in human
ovarian cancer cell lines leading to increased sensitivity to
cytotoxic drugs[J]. Int J Mol Seci,2021,22(8):4243.

Das T,Anand U,Pandey SK,et al. Therapeutic strategies
to overcome taxane resistance in cancer[J]. Drug Resist
Updat,2021,55:100754.

Kuo MT,Huang YF,Chou CY ,et al. Targeting the copper
transport system to improve treatment efficacies of plati-
num-containing drugs in cancer chemotherapy|[J]. Phar-
maceuticals (Basel),2021,14(6):549.

Shaik B,Zafar T,Balasubramanian K,et al. An overview
of ovarian cancer: molecular processes involved and de-
velopment of target-based chemotherapeutics[]]. Curr Top
Med Chem,2021,21(4):329-346.

Ren N,Chen L,Li B,et al. Purified tea (Camellia sinensis
(L.) Kuntze) flower saponins induce the p53-dependent
intrinsic apoptosis of cisplatin-resistant ovarian cancer
cells[J]. Int J Mol Sei,2020,21(12):4324.

Kleih M,Bopple K,Dong M,et al. Direct impact of cis-
platin on mitochondria induces ROS production that dic-
tates cell fate of ovarian cancer cells[J]. Cell Death Dis,
2019,10(11).851.

Goel N,Foxall ME,Scalise CB,et al. Strategies in over-
coming homologous recombination proficiency and PARP
inhibitor resistance [J]. Mol Cancer Ther,2021,20 (9):
1542-1549.

Kim DS,Camacho CV,Kraus WL. Alternate therapeutic

M FRE 2023 5520 %5% 11

[17]

[18]

[26]

[27]

(28]

pathways for PARP inhibitors and potential mechanisms of
resistance[J]. Exp Mol Med,2021,53(1):42-51.

Levit SL,Tang C. Polymeric nanoparticle delivery of com-
bination therapy with synergistic effects in ovarian cancer
[J]. Nanomaterials (Basel),2021,11(4):1048.

Silva VL,Saxena J,Nicolini F,et al. Chloroxine overrides
DNA damage tolerance to restore platinum sensitivity in
high-grade serous ovarian cancer[J]. Cell Death & Dis-
ease,2021,12(4):359.

Ding Y, Labitzky V,Legler K, et al. Molecular characteris-
tics and tumorigenicity of ascites-derived tumor cells: mi-
tochondrial oxidative phosphorylation as a novel therapy
target in ovarian cancer[]J]. Mol Oncol,2021,15(12):
3578-3595.

A 2, S /N A E TR YT R B SRR Y 8 T 5 0
[J]. H B A 2% 5, 2020, 30(7) : 538-545.

Zhao HY,Wu XH. Progress in the application of im-
munotherapy in ovarian cancer[J]. Chinese Journal of
Cancer,2020,30(7):538-545.

Mcmullen M, Madariaga A,Lheureux S. New approaches
for targeting platinum-resistant ovarian cancer[J]. Semin
Cancer Biol,2021,77:167-181.

Roberts CM,Cardenas C,Tedja R. The role of intra-tu-
moral heterogeneity and its clinical relevance in epithelial
ovarian cancer recurrence and metastasis|J] Cancers (Basel),
2019,11(8):1083.

Munoz-Galvan S,Carnero A. Targeting cancer stem cells
to overcome therapy resistance in ovarian cancer{J]. Cells,
2020,9(6): 1402.

Cummings M, Freer C,Orsi NM. Targeting the tumour mi-
croenvironment in platinum-resistant ovarian cancer [J].
Semin Cancer Biol,2021,77.3-28.

JH T BRBCTE AR A A0 B P O SR A 1 R T Y
WEFE I (T Mo 27 2=k ,2021,27(1) - 15-21.

Zhou F,Zhang YL,Zhu T, et al. Research progress on tar-
geted therapy of advanced epithelial ovarian cancer [J].
Journal of Chinese Oncology,2021,27(1):15-21.
Cazzaniga ME,Cordani N,Capici S,et al. Metronomic
chemotherapy[J]. Cancers (Basel),2021,13(9):2236.
Fedele P,Sanna V,Fancellu A, et al. De-escalating cancer
treatments during COVID 19 pandemic: is metronomic
chemotherapy a reasonable option? [J]. Crit Rev Oncol
Hematol ,2021,157:103148.

Yang Y,Lindsey-Boltz LA, Vaughn CM,et al. Circadian
clock, carcinogenesis, chronochemotherapy connections[J].
J Biol Chem,2021,297(3):101068.

Verlande A ,Masri S. Circadian clocks and cancer: time-
keeping governs cellular metabolism[]]. Trends Endocrinol
Metab,2019,30(7):445-458.

Patel Sonal A,Roman V Kondratov. Clock at the core of
cancer development|J]. Biology,2021,10(2):150.

27



