Advances in Clinical Medicine Ifi/RKE¥##E /&, 2025, 15(12), 1202-1209 Hans )l
Published Online December 2025 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.15123520

91
Hl

BN =S TUEIERILHIRY

FFEY?, KRR, e, 5%, A A

URERE 2 Bes Fo A 2 e, L KA
e NRERE AL Wit HE

Weks B . 20254F11 40 FHER: 20254F11H29H; KA HE: 20254F12 H9H

=

FERREATERNTENZ — ERBIUEERABY ZAM, TFERETUMEENEZRE. B3
BAEAERTER KB, ZWEYE. BINES RERE B, WERTHRER. BTRAER,
HAYEE 2 EHHER SRR, SEESMEARET. MRS, MRS, A
TR BN . R LTI A, WO MR A RS, RIHEENTETRE . FERE
KL AR R N B JTRIGTAWEB AT 7 SRt T ERERIREE, FEAREED
BEEUG, JLHRAEE R K6 T HRET R

XA
HFHEDEE, EIHE, ERLE, mRETR

Research Progress on the Mechanism of
Artesunate against Cervical Cancer

Zizhang Lil2, Chengguo Zhang?, Xiaoyang Liu?, Jiayao Hanz, Nan Zhou?*
!Graduate School of Chengde Medical University, Chengde Hebei
2Department of Gynecology, Xingtai People’s Hospital, Xingtai Hebei

Received: November 4, 2025; accepted: November 29, 2025; published: December 9, 2025

Abstract

As one of the derivatives of artemisinin, artesunate is widely known for its potent antimalarial ac-
tivity, and its antitumor potential has attracted considerable attention in recent years. Cervical can-
cer is a common malignant tumor among women worldwide, with limited efficacy of current treat-
ments due to issues such as drug resistance, advanced metastasis, and recurrence. Studies have
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shown that artesunate exerts anti-cervical cancer effects through multiple mechanisms, including
inducing tumor cell apoptosis, triggering ferroptosis, inhibiting telomerase activity, regulating the
tumor immune microenvironment, reversing radioresistance and chemoresistance, and blocking
tumor angiogenesis, etc. These findings demonstrate its significant anti-cervical cancer potential.
The multi-targeted property of artesunate provides an important theoretical basis for its repurpos-
ing, development as a therapeutic agent, or formulation of combination therapy regimens. It is ex-
pected to bring new breakthroughs in improving the prognosis of cervical cancer patients, espe-
cially in the treatment of refractory cases.
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1. 51§

B 2095 (Cervical cancer) & i RFIIek 5% 5 I Rg 2 —, ORISR AL T AT A Bk [ N #5467 T
SEDURI[L], BEAEORE R, 2022 AR5 E S0 T 2w 01wk 15.07 it FET-F A 8.06/10 Ji N, S
O N e Lot A A (R 22 A i B R A e @i [2]. AN L8995 B (Human Papillomavirus Infection, HPV)/&
& B AR E B, JCHR EE R HPV 58 30 1) R A R e % UIAH G [3] o A8 5 2000 1) Tl F0 97 £
BURGAHET, AR T EIUREN R LM, el a7, Bl THE . SR MEREER, 3
0SB0 5 AR B AR VR T RSCRANERAE, R, PRI S SRR YR RS B R

T 4 J5lE (Artesunate, ART) MR &, £ H & RIATAEN L —, 148 DHA-1,2-a- 3531 .15,
53 ¥ N C1008H2s, 77T E04 384.43 Da, Hid MMt K455 F2AEH[4]. BT, ART fEABUES
MM TIEIR, BES5. . KE. ASmENAEES, R BEAsE. b, it
R T A SO B AR R S R B4 FR[5]-[8]. WFFLEEHT, ART RA#HVIMHTESUEIEM .. &
VB ELRE SIS SR AL BT, o S R TT R SR AT A 4 R

2. ART FSMEMAT

SR TR SRR U S 1 R BN — . AT R SRR — A
HRAE TR . AHRRIE T A PR IR, SRR I 2 AR IR A2 (9] [FIRY, AMERI A 26 nlid i
{555 SRR A M Y FE DR (3R 08, AT (A1 E2 R 4% 40 M i T2 [10]

Bcl-2 (B-cell lymphoma/leukemia-2 gene) 5 J & [ 7E 40 B T R b & SCBR R 4R A . ARTEIL )
REANEIL IR 7 B AR 2 N = AN TERE, B2 2K BH3-only & FH(BIM %), B T-& A (Bcl2. Bcl-
Xl Mcl-1 Z56)FE %508 K 7 (Bax. Bak. Bak) [11]-[13]. Bel2 SR (A Al & A T-2ebifk, Hk Pk
E | RRAAIE AL [14]. HZRIAR IR AL FRACE, SEAM R C RN, Ca2 it N4, ROS 4K
Bahn, M S B RE TR E[15] . Zhang SE[16]0F TR, T EIRER AL A5 I S0 SiHa 20 )
ROS. Ca*[fj7K*F-#l BIM. Bak. Bax il Bak ] mMRNA Fik/KF, B&fK Bel2. Bel-xl A1 Mcl-1 /] mRNA
FIEAKFE, WIS 5 50 SiHa 4 il ik 28 R R R Tid e R AR i T

P38 15 ‘Tl i & 22 4 IR ik B 1 I (Mitogen-activated protein kinases, MAPKS)Z Jfi i [ S5 538
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P2 —, TS SN ROE. T S DL AR R R S R [17]. AR SR B, p38
5T R AR E N 0 Hela 4 1207 R A R (EH], f#H] PD169316 (p38 il 5l) il LA & 2 F
K p38 /1 FHIR I T RN [18] . RIEHESE NRIRTST, 11 p38 T H BRI e & H & IG5
FJeE A0 MR T A LA 2 —[19]

JHBI SR FE PR T HH 551 T 5 S C A (Tumor necrosis factor-related apoptosis inducing ligand, TRAIL) 2 g8
SCRFHBR RN — 0, FIR PRV 3 R 40 M R A T, RIS R 2 400E 40 R B R N B AE
R REEVE[20] [21] (HAHZ 2 M AL, JOHE — e BRI MRT, X TRAIL -S40 T BA T
W R, ART A LB NF-xB (55 d A Akt FOBSER (3t i ] PISK/AKL {5 58, KA s
58 TRAIL AT HE S0 HeLa 4T, SEUCAAE R AR, A s AT A PR T[22] .

3. ART HPllimh B g1t

Sy L P A — P A R A i A G PR PR, Y A A O A, AT R T 4 I R B 1)
e 11[23]. kLY i 5 i (Telomerase Reverse Transcriptase, fEiFR TERT) 2 i b 5 &4 (1) < Y 5,
S AT N St YT % 57 i (Human telomerase reverse transcriptase, hTERT)ZEf3 & S0 78 A 19K 2 $u
JEH R Lif[24]. BFFCERN, ART BEWZEH] hTERT JER R IL, HREN F I H S B0 RS
PERTRRAS, 1S40 M 1 sibi K BB 4 ae, smbLAi RS, JHRTCVE4ERR IR R Ae ), BN
ZEEHTRRR, AT 20008 40 M (0 Y BE RE 77 [25] -

4. ART B SMIEHEEIE T

ERIE T (Ferroptosis) /& 1T Ak R I — Fh ek AR P . AR it S84k 3K Bl i R 8 TP 4n s T X [26]
HMUR S PRAUH 2L . BB RGN S iU E ARG O6[27]. 4N Fe? S BRI
I, o fEASTIURN, DRENAE B Ak, 4R AR P = AR R BT 1 4 (Reactive oxygen species, ROS), ROS
It — F 41 ) N A A B (Malonic dialdehyde, MDA), & sl A AN D RERREAS, 51 24 st (28],

B FRE, V2 MR g il 28 542k 5 (1 32 4k (Transferrin receptor 1, TFR1) LA hndk (35 EL, X ff
BT AN HR HPV A4k 41 i P 20 Al P9 2k B8 AR EE IE W A0 A 9 IOk B8 7 22 [29]. WERRR I, BRIREETH
Rt T HPV-16 SiHa 44K, 0T E6 fI E7 EEEMIRIE, HEfiERFELE HPV JEGL ) KUK 38 0
[30], fRidk 1 B S0 1) A A B R e o T i BRI 1 P I S A UM 5 ) 5 A0 B oA Bk S RS S R S A, T
FEAE DAORZ O I B 2R ROS, @I ERAE T 5 T IR 4 B i SE T [31]-[33]

5. ART Xt & Ih g TR

B BEEE T B S0 S 0 S T R oA S AR AR R AE R . ATSIR R E2 (Prostaglandin E2,
PGE2) & — M BA G il fE - 4H iR+, 2 & 8§-2 (Cyclooxygenase-2, COX-2) & ™4, | iz
APAE T MR oA b, B RERE AN T 40 MR B 28 P A B (NK 40 AR) B0 vd 1, R 15 14 T 48 (Tregs) 1)
T 14[34]. Tregs /& — K EA RPN DhRe K40, Feigm it /- b Hi| 14 40 R ¥ 1IL-10. TGF-B Al B340
HRON, T ANBR AT, AR 1) e k3% . Foxp3 J2& Tregs MICEE LN T, HmRiL S Tregs M 5%
0T s 2 V)M O [35] . fEE B AL, COX-2 HIFRiA M PGE2 (16 iy Li[36]. #ifki&, ART iIf
A4 HOTAIR (HOX transcript antisense intergenic RNA)f)#ik, S5 COX-2 HIZ AL IH M FEIT
[37], il PGE2 (1=, MM FEAK Tregs H Foxp3 MIFRIAKF, 3 FRAK T e (1) S e ki ik 71 [38] -

6. ART 4% B i 25 1%
B2 BT 8 S SR IR YT R (2 SR, PR 24 B 21 R 1 W A TRk, T S B S
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AT A N Tt o T B R T T 1A

W N[39], TG PE DNA B0 (a0 < 2 BB B 7E Co AN G, 1, 31T DNA #f1=. hi
I FE DA pb3 7 J5 B4t it J SRR 77 Th B HEAE A, T pb3 Th RE R 2 R R 40 i AN R 3 G IR
7E DNA 32455 BRI G2 WA, HEEKEE G WIS KM RE R - AN 7EdE NG 22 /3 KAT A = Bt
55 DNA . i) e 2175 3 (R 4 Gof/ M IBEL Y , A5 A7 TS 453 4% P 248 e A1 45 38 78 A2 R I [ 12647 DNA 12
5, BHESNGL3, ST RA . A G HEEN M I 3 BN 2 2 40 I E G
WCHGE: Ilg 2/49 i B 1 5 (1 B 2 A 2 & (Cyclin-Dependent Kinase 2/Cyclin B1 Protein Complex, Cdc2/Cy-
clin Bl) [40]. Cdc2 [)iEERR 7 #1 Cyclin BL 56 4h, &2 BRRALAT L. Weel H8 FEE(Weel-like
Protein Kinase, Weel) @45l Cdc2 MIBEER LI 1 B, %] Weel BB vEYE, 1T LAFEK Cdc2 IREER
AKE, MTfIAE Cde2 FEPEN S, FRICFRBSERaT 5l G BARHAY . IR EW AR, ART @il i
Weel 1 Cyclin Bl &5 HWFRIA, 0] 26175 T IR AR 4E M Go/M HARE SR, XF p53 RAZAY F 3if# HelLa
YT A% R R R A TR S BB E S it p53 B AR Y 7 S Siha A0 MV I B I BUER . JE H ART
i Weel XJ Cdc2 [AJHRIEIER, A HEAEH[41]-[44]. HEHRIE, ART APt &4 rpLHI a1y
HeLa 4R BUSME, B35 RNA 2%, 878Kk, RNA B, p53 {5 510 ik Fl 22 24 JE 510 B (1 e
(mitogen activated protein kinase, MAPK) [45].

WL RN, ART BeWS SIEAPRRIVER, M55 & IPUE RO [46] [47]. ART #1EBH AT DL 11 DNA 4
ks EMIIRIE, BRGNS S DNA B0, M2k s 4i M T [RIE T 2 2451 2540 5¢ 8 3 Bel-x|
I Mcl-1 7K, 3R v IR S0 AR 2451 [22] . ART 38 7] LA R i c-Myc (Cellular Myelocytomatosis On-
cogene, c-Myc)5 ABCG2 (ATP-binding cassette sub-family G member 2, ABCG2)] mRNA Fl14& i 15
ik, BT B0 R A A A AR A, B R N B 24 1 VR R (471

7. ART #p§I HPV 7&EM%

HPV B2 B 30 A AR A% O IR, HORERSUR B 1 E6 A E7 TEMR R v R FECHE R : E6 18
I ps3 RN B, E7 I i) pRb MR 0 B e, S IR1HS Bh R 40 M ke e AR, i SR
[48][49]. T EHEME ] B4 N HPV ) E6 Fl E7 R AKIA, MRS p53 F pRb [#lIfER, A IX M
Tl P A1) B ) DR TR, DA R JE T SELT e ) AR R [50] . X — ML T E REETE HPV FH
PEE R, JUHOE G HPV AH G E 20 (0 BSR4t T T A

UEAh, X HPV AH G E 20 K IR AR (CIN) I PRI 7L o, FERRAES BRI T VIR B 5
i B NE 1E 2 (50 mg. 200 mg) AT B IR IR AE 2/3 (CIN 2/3), WLE2H] 67.9% (19/28) 47 L HIZH
FUERMR(CIN L L LAT), 47.4% (9/19)[W N HPV 1S B BITCIEAG I KF, H 2~3 J&BAH Z2 A [7](12.9
JAYET 1 A¥AZ(20.4 JH); FF HE 3~4 A R FH1F(Adverse Event, AE), 90% & &t AEHZ N 1 )=
R L (YERRE . FITERIR), S0 UCHTE ART BRGHE T2 &t 2 R 4F[51]. Chad S5[52] AMf#

T IR ER R A REE ST HPV AHIRAMNY] BB IR AZ(VIN) 2/3, R4 15 Bl e UG T I &, 0N
1JEIAG R) 2 FAEE 2 i 1k, 3L 2K) 3 FBA(EE 2 & 1 ¥k, 3L 3 W) =4, KM 40%7 & HEEE K
BF@0Omg HEIEEAT Lg LEN)BR. 4RER, BITFRFETE 3~4 2% AE N7 =R #1481 (Dose-
Limiting Toxicity, DLT), 93.3% &3 HIL/MIFI (& W AE), 76.4% AE N 1 2t B5ERfR(CR)E
53.3%. B EAR(PR)Z 26.7%, b 3 JE AL L 22 /% 2R (Overall Response Rate, ORR)f =ik, CR &
62.5%LHL HPV iR, I HPV16 YL CR % 100%. — Il | HIZ5/05h /1240 7PN 1 76 SR B I8
Hby[X SR FH 75 2 B G I 168 11 7)Y 9 5 200 R AR B AT AT I, NIRRT SR RN 2R AR A T (5 B AERN[53], X
HONFIG IR LA S WP EEA .
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8. ART &4 Rk

I A B2 A4 KR 1-(Vascular endothelial growth factor, VEGF) & ¢4 ({2 M4 A s Rl 5, T Rs 4 @
53k VEGF 15558 AR L TR B, el e KR R A 8 9% SCRE, 78 B 200 0F i v ke 8 4 . 7E HPV-
18 PHMEE HUEA M, hTERT il HPV E7 i VEGF £ik, T hTERT KA1 &3 #{% VEGF /K
S, X HPV 153 S0 I AR s OSBRI [53]. B B BREE T LA VEGF A5 () I8 A2 i
[25], & fgiE SRR S R IE, (M3 N VEGFE 7K1, ki 90 i) 5 28 200 At 43 5 R Fie e 1 75 7
i, BRTR @At .

9. IGFRFE LR SRR

T BRI AE B B VR T P B LS DR U, (E AR 7EAE 150 e PR SE P TS T W 1 22 Pk ik, [+
I 13 2 W VD T 52

AS NSSRRIEZY), (R A 32 fay B i Oy SRS AR, AERRPE AR P R i A, A
ST PEVE VR T SE AR ST ARSI B MR, AS T LRI IR, A, Rl AR, e
FRARCEE[S4155, M TSt DIREE SR 2, H 20T DA kit T 2502, Riles 25 anplE i)
ST EAF T EIORAL, RSB AR, 6T E SR R (CIN) R OR Y R AP 2 e 5 YT
R PR R B K AT RE A DAL L B SR 22—, (EIZ@ AR X B I A ML B S RCR A IR, HEa 258
HPEAN B R RT 2 — DA . 4 B an 25 b likE . DRSS 42 B an 2575 sAmT AR T T S e R ot
AR E SUEIRYT, (HRR AR AR AN 2 B R . AROR AT I L A SR (R B A R R
HUES)REEVANE, PRI RART . ARSI ATTm, H TR T L
ESHEEE UL HS N AT SERR B . AR U] SRR T BRACHIAH DGR 1 (1 TFRL) HPV JE[AIT . R T238 %
TR, DUWSEILMALIRYT .

SEA BOTEBA PRI, HE IR I 2 AU R SRR A B LR R I R 244
IBEIRS, CHESTENBEIRIT TR — . MHh, BN 58 A 2 s ey T % 1A Al g
FERPREVER, FEE— P RER . RRA L ETT R AL, 2 Oy I R . LB 7 8 5
T2 R AR ST 52 s 24 5 e R v (T R e, FFRRIR R HL S S R k). PARP 11
IS TRPgr R SE VA L= WA P

10. B4 ERE

BRI — M 2R KEE . A2 P E AL G2, AEPUE SR T B N A
o AR, BUA TR SR OAE AL, (EAAF AR 2 i RIS © RN S BEEE£E
B R TRASESME; @ §RIRARIRAE, REMNE U8 B85, JUHREMEG YRR F]+h
Wy s et Q) RRRL LIRGTIAT . RBRTT & HPV B SEE R T KT R 24t @ i
s G R L Z, PR R IRFR R e e B4 25, Eminsr3Cr:; © WRFERNEYR
Y, MTREFEDZESTREN, S ERER LR, GEINE, FEIREEA 2ROy E JUEn
ST RPN E R, HIRR AR Boe bk, (H AT 3H EEZ R ANE S Im RN T .
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