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Abstract: Head and neck squamous cell carcinoma (HNSCC) originates primarily from the mucosal epithelium of the
oral cavity, pharynx, and larynx, representing the most prevalent malignant tumor in the head and neck region. Current ther-
apeutic approaches for HNSCC encompass surgery, chemotherapy, and radiation therapy. Chemotherapeutic agents have
seen significant advancements, leading to a diverse array of combination therapies utilizing various cytotoxic drugs for the
treatment of HNSCC. Cisplatin stands out as a commonly employed chemotherapy agent in HNSCC treatment. However, the
emergence of resistance to cisplatin, poses a significant challenge in the management of this disease. Patients with HNSCC
often develop drug-resistant tumor cells following chemotherapy, which exhibit heightened aggressiveness, recurrence,
adaptability, and resistance to treatment. The precise mechanisms underlying cisplatin resistance in HNSCC remain elu-
sive, with ongoing research indicating potential involvement of cancer stem cells. Consequently, there is a pressing need for
enhanced comprehension of the molecular pathways driving cisplatin resistance in HNSCC, as well as the identification of
novel therapeutic targets to enhance treatment efficacy. In this paper, the research progress of cancer stem cell in HNSCC
cisplatin resistance are reviewed.
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Fig. 1 Mechanisms of HNSCC stem cell in cisplatin resistance

£ 7P T3 o PR B B TR RNA A 323k B 7E CSCs 3
R 9D I 2
2.1 SOX2

SOX2 J& iy i B 5% S IR 1 KM M 5 22— , 78 b
Jed 240 FRL B 5 (L 24 RN RS T R FEAE AL OF HAE IR G
T B B ARl ERERRY . R
B, HE A SOX2 it [H Y AR 2 I g AN i e £ 4R
3q26.33 v & b HLAT JE AL 1 w2 . SOX2 7E
T258 {37 B 1 A B 3 Ak X R i T 41 i A 1 36 5 2L
HEEMEHD ., SOX2/SOX9 7E [ v (14 1l 42 35 1%
A 52 M 988 SO 58 RSO B g, T BR SOX2 1] 3 i
i 988 A48 B X BT A | 1T 0Bk SOXO T g ik Jirk 3
o0 M YT MORRHERY . LR A 2 RS 1A
mTORC1/C2 B 1 7] 4SC—202 F1 INK 128 7] 38 2 FH
DR R A4 0 P mRINA B 3 S 31 ) SOX2 3Rk, JF H 4
RE S HNSCC & & KA 25, BbAk , HNSCC
2R 1 B 2> PSMD14 1] 38 3 FH 11 E2F 192 £ 1k
Rk AL 1 SOX2 5 5t , 3 ik 4t it -k, 3 BU A Tif
2. 5 4h,PSMD14 if 5 HNSCC % 1 1 e f i s A
RLAT OGO 0 pa) 2T 4 40 i A K IR T 32 4 (fibro-
blast growth factor receptor, FGFR)/AKT/SOX2 % fi%
AZD4547 W] D) 55 IR HNSCC 19 AL J7 i 25577 . Yuan
PSR W, TL-1RA i i3 4 5 EGFR/JNK/SOX2
FRIKE I HNSCC 1y % UE i . #F HNSCC 1, CSCs
A IR A DA R A SOX2 1 3k A I 4
i 245
2.2 Bmi-1

Bmi-1J& T2 MM A , 7] 5 RING2/RING 1b
WIELLEATE I RErE B3 17 G, E e Ty
DA B ge I 9 S e v Rk S 5 g
HEJE . WFFE R, LA AL Bl 3 1T 58 i 40 i 43 5k
FVEHE Bmi-1, 5200 HNSCC T 40 Mo 2 589, o i i 4
HNSCC 98 R ), A m] 34 i HNSCC H CSCs
P8R, IS Bmi-1 K35, 1 Bmi-1J2& CSCs H 3%
BB BT BT I RS 2 B, e i 24
YA ELA 51 B IR RE o, DO 5 83U S R & Bk
EERE D BFST KW, CSCs il 33 Bmi-1 41 5 HNSCC
FRIPT 25 FnE RS /N PDX AR R S8 6 0 1 40
Jifi £ % —6 (interleukin—6, 1L-6)/STAT3 {5 5 i % 1]
P b Kz~ 0] 78 )i Ak (epithelial-mesenchymal tran-
sition, EMT)##75 i Bmi-1, 4/t 5 HNSCC 71 CSCs H
FRIH ARSI 25 [RIAE, Bmi-1 363K FiH 50
EITTR 25 40 i EMT 1 CSCs AR E 48 A 5247 Bmi-1

-531 -



JifRE 242 2024 4F 10 A 45 14 555 510
Anti—tumor Pharmacy, October 2024, Vol. 14, No.5

B 0 kA R8RS IR YT MG S5 T 1E
B AR, EABFSE Bmi-1 AYHE T LN 7% 5
HNSCC it 245 HAA TR L.
23 CD44

CD44 /& CSCs Mtr & 2 — , 75 K Z 805 HE 5
Yram i E 220k, VR B A TR IR AR T 2R
AR 1 VAR AR U RE Y AR A A A AP R BT A 1Y
ZAk ., W R, CD44 FE Sk S hs ik, Y
N RIS AH S CD44 T8 1 i 8 45 40 i 5 40
[i) 2685 BFF 240 1 5 5 I ) R R, DL S A 5 e e A ok 7R
EIMER™ . CD44 vV R Tl HNSCC & TS 1Y
ST ARG, Hom 338 5 ik S5 RS FHm Ab 56 55 |
A=A 2R MRE 52 ke B R 43 SR 43 G v A R
PR AR ER AR B B A5 CD44 Z (A4 B
YEF , i 5 3800 PISK/AKT/mTOR {55 905 s o 4/ i3
HNSCC #F ", SIS 3R M, CD44 (1) ik
5 5 WU g 240 L ) 2 B e ) R TE A G R CD44 38
AR E EMT SFFE 0 58 IR 9 55 A e ) . 1 CD44
23K 1] 2 0 Wnt/B —catenin {5 5 #% , 458 HNSCC
i i i) CSCs AT 251 . CD44+ HNSCC 4
g Y B 45 S I T 1a (hypoxia—inducible factor
Lo, HIF=Too) AT A2 2E 40 A1 i 25 1 AT EMT
24 ALDH

ALDH M Z %A 19 F ] T8, fELH S oA )™
7o ALDH1 EA3 0 /E FH , vT A i 20 B 18 58 b 20
JRLIR T AR 2> CSCs I AR B o I R 5% 26
B, ALDHIBI & #1k 5 HNSCC B # A7 R M
K, G e B OEAR DG, W AE S HNSCC ) il 5 A=
Py br & 97 o Chen 55 OF 98 & W, CSCs
ALDH1A3 F1 ALDH7AT () mRNA & 1fii 2 4% nJ i #5
HNSCC [ %M J2 . ALDH A 5 19 T M 26 78 5 )i
BT 24547 56 , T BEm 1o 4 QA 42 A V8 2 vk 8 4 i it
25000 ALDH AR A i 24514 e 0] 6 2 I AH 40 i v
R, Horh ALDHIA1/3A1 33 2635 59 0 7 % R 8 15k
e T PEAR I (R TR 25 ST e Ak, ALDH B A
B0 B X LT | 2 E R B A e A 41 A
BEPEL Y AR M. SRR A L, D R e
1564 I ] BE 28 3 9% 5 BTK/CD 133 {5 53 6 ke 4
il CSCs 7Y, - 1M vk 2> ALDH BH - iy Bk 19 72 i
IR EAN g T
2.5 BITRHES

T 24P K XoF I 2 20 A 4 B ) 1A 1
FH PR T5 2 R8T 1) SR e 4 =0 97 8O R IR 245

-532 -

B, M HNSCC SBE AR TG Bt A A7 % 7E9N
KBRS, BT XF CSCs i TRV 98 KA 7 E
B A o IR P e A i 24 B4 RT RE W 2 — o Su ZEl
il £ T —Fh BT CDA4 (14 18 TR 7 481k 4k 40 >k Sk
A AERE AR R 5 S HNSCC %) CSCs & A= 72y i
FET IR YT 4 g il 26k 33.43%, H Mg 41 4R
BU DI 32 B4 A FERE AR R . Kaur 551 R 30, 4R
AR TBURL AT A 1 595 vh 19 CSCs i T2 Elsaady
LV B, A /N RS T R AR e R A AR
4 - - & AR IUR R 3R G 25 W)
P& B 25 B3, KIGH R AWK H NC-
6004 AW %4 ) AP5280 FIK A6 318 Ji 4 1-
NDDP . SPI-077 . Lipoplatin & 3 A Iifi J& izt 36
PRV L1140 K T R2MBLEIS 390 (4 17 FH S 3 B AR T 500
BRI R S AH DG 1 4 B B, DT AESh A 1710
I PRI 6 P A B IR E . AR — BB IE T K 2
AR 118 B0 i 32 2R 6 6 4K DY 22 B 1 B 407 1 T 32 2
NEENE € S (SN2 S €1l /N ] 7 N W A e o
oK, S ol R A Py A AR DR ] 88 R D 2H 2L Y
i RRAE )92 N T A0 K s 2% R S8 T R
HES™ o AR GAOKIE % R G0 1 K JE AT i T HNSCC
A1 TS 245 £16y X R (L 5 0 40 R A o o 2 3
TR P AR 2 T T R ) PRI

3 BREERE

FEF RN [R5 7 21897 JR i 3 HNSCC
(4G 55T B, (AR s B0 I i 24 2 0 %
i JR RIS A A B4R S ) WA . 8 78 HNSCC It
BT 245 19 20 - AL, ) B OGS B8 A 6 T R IR YT
SN ELA TS . HNSCC AT 24 52 i 22l [H]
R AV B A B R S BR AR SC
JIT iR HNSCC AH ST 25 LI A1 , 2 Wast 14 R 45 240 Pl
FI g AT 2 R R A G BT A A0 i B A AR
Sl AR 2 R A R R E YRR
BT 25 0] S BCHNSCC A e A R, It , IR A
AT 205 BV e HLR BB, A Ah, B 4k
2 1k R G NIE R 455 B /N3 40l 57 A
BT HE R HE AR, AT R R i e HNSCC RN 245 R

B

[1] SUNG H, FERLAY J, SIEGEL R L, et al. Global cancer statis-
tics 2020: GLOBOCAN estimates of incidence and mortality

worldwide for 36 cancers in 185 countries [J]. CA Cancer J



iR 22 2024 4F 10 45 14 4555 5 1)
Anti—tumor Pharmacy, October 2024, Vol. 14, No.5

Clin, 2021, 71(3): 209-249. DOI: 10.3322/caac.21660.

[2] JOHNSON D E, BURTNESS B, LEEMANS C R, et al. Head
and neck squamous cell carcinoma [J]. Nat Rev Dis Primers,
2020, 6(1): 92. DOI: 10.1038/s41572-020-00224-3.

[3] PATIL V, NORONHA V, DHUMAL S B, et al. Low—cost oral
metronomic chemotherapy versus intravenous cisplatin in pa-
tients with recurrent, metastatic, inoperable head and neck
carcinoma: an open—label, parallel-group, non—inferiority,
randomised, phase 3 trial [J]. Lancet Glob Health, 2020, 8(9):
e1213-e1222. DOI: 10.1016/S2214-109X(20)30275-8.

[4] CRAMER J D, BURTNESS B, LE Q T, et al. The changing
therapeutic landscape of head and neck cancer [J]. Nat Rev
Clin Oncol, 2019, 16(11): 669-683. DOI: 10.1038/s41571-
019-0227-z.

[5] MENG X, LOU Q Y, YANG W Y, et al. The role of non—cod-
ing RNAs in drug resistance of oral squamous cell carcinoma
and therapeutic potential [J]. Cancer Commun, 2021, 41(10):
981-1006. DOI: 10.1002/cac2.12194.

[6] ROTTENBERG S, DISLER C, PEREGO P. The rediscovery of
platinum—based cancer therapy [J]. Nat Rev Cancer, 2021, 21
(1): 37-50. DOI: 10.1038/s41568-020-00308-y.

[7] LIJ, ZHENG C M, WANG M S, et al. ROS-regulated phos-
phorylation of ITPKB by CAMK2G drives cisplatin resistance
in ovarian cancer [J]. Oncogene, 2022, 41(8): 1114-1128.
DOI: 10.1038/s41388-021-02149—x.

[8] WARD M C, PRABHU R S, ATLAS J L, et al. Weekly versus
bolus cisplatin concurrent with definitive radiation therapy for
squamous carcinoma of the head and neck: a systematic re-
view and network meta—analysis [J]. Pract Radiat Oncol, 2024:
S1879-S8500(24)00132-2. DOI: 10.1016/j.prr0.2024.03.007.

[9] BLAIR B G, LARSON C A, ADAMS P L, et al. Copper trans-
porter 2 regulates endocytosis and controls tumor growth and
sensitivity to cisplatin in vivo [J]. Mol Pharmacol, 2011, 79(1):
157-166. DOL: 10.1124/mol.110.068411.

[10] SIEMER S, FAUTH T, SCHOLZ P, et al. Profiling cisplatin re-
sistance in head and neck cancer: a critical role of the VRAC
ion channel for chemoresistance [J]. Cancers, 2021, 13(19):
4831. DOI: 10.3390/cancers13194831.

[11] MARTENS-DE KEMP S R, DALM S U, WIJNOLTS F M, et al.
DNA-bound platinum is the major determinant of cisplatin
sensitivity in head and neck squamous carcinoma cells [J]. PLoS
One, 2013, 8(4): 61555. DOI: 10.1371/journal.pone.0061555.

[12] HSU C M, LIN P M, CHANG J G, et al. Upregulated
SLC22A3 has a potential for improving survival of patients
with head and neck squamous cell carcinoma receiving cispla-
tin treatment [J]. Oncotarget, 2017, 8(43): 74348-74358. DOI:
10.18632/oncotarget.20637.

[13] &\, AE% EHE, F. 44a 550K £ THIRE
ST AT W A BNE R L] P A E 5, 2016, 14(6):
931-933, 975. DOI:10.16766/j.cnki.issn.1674-4152.2016.06.015.

[14] MA J K, LV Z H, LIU X X, et al. MG=132 reverses multidrug
resistance by activating the JNK signaling pathway in FaDu/T
cells [J]. Mol Med Rep, 2018, 18(2): 1820-1825. DOLI:
10.3892/mmr.2018.9138.

[15] RIGALLI J P, REICHEL M, TOCCHETTI G N, et al. Human
papilloma virus (HPV) 18 proteins E6 and E7 up-regulate
ABC transporters in oropharyngeal carcinoma. Involvement of

the nonsense—mediated decay (NMD) pathway [J]. Cancer

Lett, 2018, 428: 69-76. DOI: 10.1016/j.canlet.2018.04.036.

[16] ZHANG Y K, WANG Y J, GUPTA P, et al. Multidrug resis-
tance proteins (MRPs) and cancer therapy [J]. AAPS J, 2015,
17(4): 802-812. DOI: 10.1208/s12248-015-9757-1.

[17] SILVA P, WEST C M, SLEVIN N, et al. Tumor expression of
major vault protein is an adverse prognostic factor for radio-
therapy outcome in oropharyngeal carcinoma [J]. Int J Radiat
Oncol Biol Phys, 2007, 69(1): 133-140. DOI: 10.1016/].
ijrobp.2007.02.025.

[18] IZQUIERDO M A, SCHEFFER G L, FLENS M J, et al. Broad

distribution of the multidrug resistance-related vault lung re-

sistance protein in normal human tissues and tumors [J]. Am J

Pathol, 1996, 148(3): 877-887.

AR J#E FRE, S FAERE 5405 56 2

o8 I dm Mo A K AR AE R 53R B dn B R £ 5 Am ()], e e

55T %k & &, 2015, 31(3): 379-382.

[20] MESCHINI S, MARRA M, CALCABRINI A, et al. Role of the

lung resistance—related protein (LRP) in the drug sensitivity of

cultured tumor cells [J]. Toxicol In Vitro, 2002, 16(4): 389—

398. DOI: 10.1016/s0887-2333(02)00035-8.

CHATTERIJEE A, GUPTA S. The multifaceted role of glutathi-

one S—transferases in cancer [J]. Cancer Lett, 2018, 433: 33—

42. DOI: 10.1016/j.canlet.2018.06.028. 8.

KUTLER D I, AUERBACH A D, SATAGOPAN J, et al. High

incidence of head and neck squamous cell carcinoma in

—
—_
O

—

[21

[

[22

[

patients with Fanconi anemia [J]. Arch Otolaryngol Head Neck

Surg, 2003, 129(1): 106—112. DOI: 10.1001/archotol.129.1.106.
[23] SKOWRON M A, PETZSCH P, HARDT K, et al. Distinctive
mutational spectrum and karyotype disruption in long—term
cisplatin—treated urothelial carcinoma cell lines [J]. Sci Rep,
2019, 9(1): 14476. DOI: 10.1038/s41598—-019-50891-w.
BOOT A, HUANG M N, NG A W T, et al. In—depth character-

ization of the cisplatin mutational signature in human cell

[24

—

lines and in esophageal and liver tumors [J]. Genome Res,
2018, 28(5): 654-665. DOT: 10.1101/gr.230219.117.
[25] MARTEIJN J A, LANS H, VERMEULEN W, et al. Under-
standing nucleotide excision repair and its roles in cancer and
ageing [J]. Nat Rev Mol Cell Biol, 2014, 15(7): 465-481. DOI:
10.1038/nrm3822.
MCNEIL E M, MELTON D W. DNA repair endonuclease

ERCCI1-XPF as a novel therapeutic target to overcome chemo-

—
[
=)}

[}

resistance in cancer therapy [J]. Nucleic Acids Res, 2012, 40
(20): 9990-10004. DOT: 10.1093/nar/gks818.

[27] CHIU T J, CHEN C H, CHIEN C Y, et al. High ERCC1
expression predicts cisplatin—based chemotherapy resistance
and poor outcome in unresectable squamous cell carcinoma of
head and neck in a betel-chewing area [J]. J Transl Med,
2011, 9: 31. DOI: 10.1186/1479-5876-9-31.

[28] WRIGHT W D, SHAH S S, HEYER W D. Homologous recom-
bination and the repair of DNA double—strand breaks [J]. J
Biol Chem, 2018, 293(27): 10524-10535. DOI: 10.1074/jbc.
TM118.000372.

[29] KAINA B, MARGISON G P, CHRISTMANN M. Targeting O°-
methylguanine=DNA methyltransferase with specific inhibi-
tors as a strategy in cancer therapy [J]. Cell Mol Life Sci,
2010, 67(21): 3663-3681. DOI: 10.1007/s00018-010-0491-7.

[30] CHEN S H, KUO C C, LI C F, et al. O(6) -methylguanine
DNA methyltransferase repairs platinum—DNA adducts follow-

- 533 -



JifRE 242 2024 4F 10 A 45 14 555 510
Anti—tumor Pharmacy, October 2024, Vol. 14, No.5

ing cisplatin treatment and predicts prognoses of nasopharyn-
geal carcinoma [J]. Int J Cancer, 2015, 137(6): 1291-1305.
DOL: 10.1002/ij¢.29486.

[31] CHATTERIEE A, GUPTA S. The multifaceted role of
glutathione S—transferases in cancer [J]. Cancer Lett, 2018,
433:33-42. DOI: 10.1016/j.canlet.2018.06.028.

[32] LIU Y L, WU Z, ZHOU J, et al. A predominant enhancer co—
amplified with the SOX2 oncogene is necessary and sufficient
for its expression in squamous cancer [J]. Nat Commun, 2021,
12(1): 7139. DOI: 10.1038/s41467-021-27055-4.

[33] KIM D K, LEE J S, LEE E Y, et al. 0-GlcNAcylation of Sox2
at threonine 258 regulates the self-renewal and early cell fate
of embryonic stem cells [J]. Exp Mol Med, 2021, 53(11):
1759-1768. DOI: 10.1038/s12276-021-00707-7.

[34] BARBOSA S, LAUREANO N K, HADIWIKARTA W W, et
al. The role of SOX2 and SOX9 in radioresistance and tumor
recurrence [J]. Cancers, 2024, 16(2): 439. DOI: 10.339
O/cancers16020439.

[35] LIANG X Y, DENG M, ZHANG C, et al. Combined class I
histone deacetylase and mTORC1/C2 inhibition suppresses
the initiation and recurrence of oral squamous cell carcinomas
by repressing SOX2 [J]. Cancer Lett, 2019, 454: 108-119.
DOI: 10.1016/j.canlet.2019.04.010.

[36] JING C, DUAN Y S, ZHOU M Q, et al. Blockade of
deubiquitinating enzyme PSMD14 overcomes chemoresistance
in head and neck squamous cell carcinoma by antagonizing
E2F1/Akt/SOX2-mediated stemness [J]. Theranostics, 2021,
11(6): 2655-2669. DOT: 10.7150/thno.48375.

[37] AYTATLI A, BARLAK N, SANLI F, et al. AZD4547 targets
the FGFR/Akt/SOX2 axis to overcome paclitaxel resistance in
head and neck cancer [J]. Cell Oncol, 2022, 45(1): 41-56.
DOI: 10.1007/513402-021-00645-6.

[38] YUANSF, WANG Y M, CHAN L P, et al. IL-1RA promotes
oral squamous cell carcinoma malignancy through mitochondrial
metabolism—mediated EGFR/JNK/SOX2 pathway [J]. J Transl
Med, 2023, 21(1): 473. DOT: 10.1186/s12967-023-04343-9.

[39] YOU D, WANG D W, LIU P J, et al. MicroRNA-498 inhibits
the proliferation, migration and invasion of gastric cancer
through targeting BMI-1 and suppressing AKT pathway [J].
Hum Cell, 2020, 33(2): 366-376. DOI: 10.1007/513577-019—
00313-w.

[40] AR E, KM, 43, F . WK Bmi-1 &k T4 MCF-
T UM SR 2 R AR AR &[T e S T R R
&, 2016, 32(8): 1036-1040.

[41] LIU J H, LIU K, JIANG X L, et al. Clinicopathological
significance of Bmi—1 overexpression in esophageal cancer: a
meta—analysis [J]. Biomark Med, 2018, 12(1): 71-81. DOI:
10.2217/bmm-2017-0092.

[42] CHEN Z, CHEN J, XU X H, et al. METTL3-mediated ALDH
m®A methylation regulates the malignant behavior of BMI1*
HNSCC stem cells [J]. Oral Dis, 2024, 30(3): 1061-1071.
DOI: 10.1111/0di.14609.

[43] NOR C, ZHANG Z C, WARNER K A, et al. Cisplatin induces
Bmi-1 and enhances the stem cell fraction in head and neck
cancer [J]. Neoplasia, 2014, 16(2): 137-146. DOI
10.1593/ne0.131744.

[44] ISLAM F, GOPALAN V, SMITH R A, et al. Translational

potential of cancer stem cells: a review of the detection of

- 534 -

cancer stem cells and their roles in cancer recurrence and
cancer treatment [J]. Exp Cell Res, 2015, 335(1): 135-147.
DOI: 10.1016/j.yexcr.2015.04.018.

[45] CHEN D M, WU M S, LI Y, et al. Targeting BMI1" cancer
stem cells overcomes chemoresistance and inhibits metastases
in squamous cell carcinoma [J]. Cell Stem Cell, 2017, 20(5):
621-634.¢6. DOI: 10.1016/j.stem.2017.02.003.

[46] HERZOG A E, WARNER K A, ZHANG Z C, et al. The IL-
6R and Bmi-1 axis controls self-renewal and chemoresistance
of head and neck cancer stem cells [J]. Cell Death Dis, 2021,
12(11): 988. DOT: 10.1038/s41419-021-04268-5.

[47] LIMA DE OLIVEIRA J, MORE MILAN T, LONGO
BIGHETTI-TREVISAN R, et al. Epithelial-mesenchymal
transition and cancer stem cells: a route to acquired cisplatin
resistance through epigenetics in HNSCC [J]. Oral Dis, 2023,
29(5): 1991-2005. DOT: 10.1111/0di.14209.

[48] CHEN J Q, ZHOU J D, LU J, et al. Significance of CD44

expression in head and neck cancer: a systemic review and

meta—analysis [J]. BMC Cancer, 2014, 14: 15. DOI:
10.1186/1471-2407-14~-15.

ROY S, KAR M, ROY S, et al. Inhibition of CD44 sensitizes

cisplatin—resistance and affects Wnt/B—catenin signaling in

HNSCC cells [J]. Int J Biol Macromol, 2020, 149: 501-512.

DOI: 10.1016/j.ijbiomac.2020.01.131.

[50] MIRHASHEMI M, SADEGHI M, GHAZI N, et al. Prognostic

value of CD44 expression in oral squamous cell carcinoma: a

meta—analysis [J]. Ann Diagn Pathol, 2023, 67: 152213. DOI:

10.1016/j.anndiagpath.2023.152213.

LIN'Y, QL'Y, JIANG M J, et al. Lactic acid=induced M2-like

macrophages facilitate tumor cell migration and invasion via

the GPNMB/CD44 axis in oral squamous cell carcinoma [J].

Int Immunopharmacol, 2023, 124(Pt B): 110972. DOI: 10.1016/j.

intimp.2023.110972.

[52] #A3%, A4 @, R R I8, 5 . CD44 4= CD24 £ "B 20 1o &
HK-1 ¥ 835 STAT3 & 4 Bk B2 A 84 5 F L4 B 52 (1], 4798
%o JE 4 A 5 W Kk, 2017, 24(4): 438-442. DOL:
10.11748/bjmy.issn.1006-1703.2017.04.021.

[53] BYUN J Y, HUANG K, LEE J S, et al. Targeting
HIF-1a/NOTCH1 pathway eliminates CD44" cancer stem—

like cell phenotypes, malignancy, and resistance to therapy in

[49

—

[

[51

head and neck squamous cell carcinoma [J]. Oncogene, 2022,
41(9): 1352-1363. DOI: 10.1038/s41388-021-02166—w.

[54] SWAIN N, THAKUR M, PATHAK J, et al. Aldehyde
dehydrogenase 1: its key role in cell physiology and oral
carcinogenesis [J]. Dent Med Probl, 2022, 59(4): 629-635.
DOTI: 10.17219/dmp/144575.

[55] KUANG Y, FENG J H, JIANG Y H, et al. Prognostic and
immunological role of acetaldehyde dehydrogenase 1B1 in
human tumors: a pan—cancer analysis [J]. Int ] Immunopathol
Pharmacol, 2023,  37:  3946320231206966.  DOL:
10.1177/03946320231206966.

[56] JANUCHOWSKI R, WOJTOWICZ K, ZABEL M. The role of
aldehyde dehydrogenase (ALDH) in cancer drug resistance
[J]. Biomedecine Pharmacother, 2013, 67(7): 669-680. DOI:
10.1016/j.biopha.2013.04.005.

[57] MOREB J S, MOHUCZY D, OSTMARK B, et al. RNAi-medi-
ated knockdown of aldehyde dehydrogenase class—1A1 and

class=3A1 is specific and reveals that each contributes equally



iR 22 2024 4F 10 45 14 4555 5 1)
Anti—tumor Pharmacy, October 2024, Vol. 14, No.5

[58]

[59]

[60]

[61]

[62]

[63]

to the resistance against 4—hydroperoxycyclophosphamide [J].
Cancer Chemother Pharmacol, 2007, 59(1): 127-136. DOI:
10.1007/s00280-006-0233-6.

PRASMICKAITE L, ENGESAETER B @, SKRBO N, et al.
Aldehyde dehydrogenase (ALDH) activity does not select for
cells with enhanced aggressive properties in malignant
[J]l. PLoS Onmne, 2010, 5(5): el0731. DOI:
10.1371/journal.pone.0010731.

MAGNI M, SHAMMAH S, SCHIRO R, et al. Induction of
cyclophosphamide-resistance by aldehyde—dehydrogenase
gene transfer [J]. Blood, 1996, 87(3): 1097-1103.

LIUS C, WU Y C, HUANG C M, et al. Inhibition of Bruton’s

tyrosine kinase as a therapeutic strategy for chemoresistant

melanoma

oral squamous cell carcinoma and potential suppression of
cancer stemness [J]. Oncogenesis, 2021, 10(2): 20. DOI:
10.1038/s41389-021-00308~z.

SU Z, LIU D Q, CHEN L Y, et al. CD44-targeted magnetic
nanoparticles kill head and neck squamous cell carcinoma
stem cells in an alternating magnetic field [J]. Int J
Nanomedicine, 2019, 14: 7549-7560. DOI: 10.2147/1JN.
S215087.

KAUR R, SINGH K, AGARWAL S, et al. Silver nanoparticles
induces apoptosis of cancer stem cells in head and neck
cancer [J]. Toxicol Rep, 2023, 12: 10-17. DOL 10.1016/j.
toxrep.2023.11.008.

ELSAADY S A, ABOUSHELIB M N, AL-WAKEEL E, et al.
A novel intra—tumoral drug delivery carrier for treatment of

oral squamous cell carcinoma [J]. Sci Rep, 2023, 13(1):

[64

[65

[67

[

]

—

[}

11984. DOI: 10.1038/s41598-023-38230-6.
ENDO K, UENO T, KONDO S, et al. Tumor—targeted
chemotherapy with the nanopolymer—based drug NC-6004 for
oral squamous cell carcinoma [J]. Cancer Sci, 2013, 104(3):
369-374. DOI: 10.1111/cas.12079.
FAROOQ M A, AQUIB M, FAROOQ A, et al. Recent progress
in nanotechnology—based novel drug delivery systems in
designing of cisplatin for cancer therapy: an overview [J]. Artif
Cells Nanomed Biotechnol, 2019, 47(1): 1674-1692. DOI:
10.1080/21691401.2019.1604535.
GOLDBERG M, MANZI A, BIRDI A, et al. A nanoengineered
topical transmucosal cisplatin delivery system induces anti—
tumor response in animal models and patients with oral cancer
[JI. Nat Commun, 2022, 13(1): 4829. DOI: 10.1038/s41467-
022-31859-3.
HIDALGO M, AMANT F, BIANKIN A V, et al. Patient—
derived xenograft models: an emerging platform for translational
cancer research [J]. Cancer Discov, 2014, 4(9): 998-1013.
DOI: 10.1158/2159-8290.CD-14-0001.

BA: B T#H

ARSI AME: RO, 558, SR . MR T 40 MO 7 Sk SR 20
R LR TS 245 P A 6 5 2 (). iR 255, 2024, 14(5): 529-535. DOL:
10.3969/j.issn.2095-1264.2024.05.02.

Cite this article as: SONG Yangrui, ZENG Xianhai, ZHANG Peng. Ad-

vances in the cancer stem cell mechanisms of cisplatin resistance in head

and neck squamous cell carcinoma [J]. Anti—tumor Pharmacy, 2024, 14

(5): 529-535. DOL: 10.3969/}.issn.2095-1264.2024.05.02.

- 535 -



