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4F2 cell-surface antigen heavy chain

95% confidence interval

Autophagy related gene

Beta-2 microgloblin

Breast cancer resistance protein

Cluster of differentiation

Cluster of differentiation 44 variant 9
Cisplatin

complementary deoxyribonucleic acid
Cochran Q test

Cisplatin-induced nephrotoxicity
Cyclooxygenase

Creatinine clearance

Cancer stem cells

Common Terminology Criteria for Adverse Events
Copper transporter

degrees of freedom

Dulbecco’s Modified Eagle’s Medium
Dimethyl sulfoxide

Deoxyribonucleic acid

deoxynucleoside 5-triphosphate
Ethylenediaminetetraacetic acid

estimated glomerular filtration rate
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Glyceraldehyde 3-phosphate dehydrogenase
Glucose transporter
4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
Hydroxymethylbilane synthase

Heme oxygenase 1

Hypoxanthine phosphoribosyltransferase 1
Concentration of 50% inhibition for cell viability
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Multidrug and toxin extrusion

Multidrug resistance protein



Mg Magnesium

M-H Mantel-Haenszel

MPEC 2-methyl-6-p-methoxyphenylethynyl-imidazopyrazinone
mRNA messenger ribonucleic acid

MRP Multidrug resistance-associated protein
MTT 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
NRF2 NF-E2-related factor 2

NSAIDs Non-steroidal anti-inflammatory drugs

OAT Organic anion transporter

OCT Organic cation transporter

0OCT4 Octamer-binding transcription factor 4
OCTN Carnitine/organic cation transporter

OR Odds ratio

PBS Phosphate buffered saline

PCR Polymerase chain reaction

PEPT Peptide transporter

QOL Quality of life

qPCR quantitative polymerase chain reaction
RNA Ribonucleic acid

ROS Reactive oxygen species

RT Reverse transcription

SCr Serum creatinine

SDHA Succinate dehydrogenase complex, subunit A, flavoprotein
SGLT Sodium glucose cotransporter

siRNA small interfering ribonucleic acid

SOD Superoxide dismutase

SOX2 Sex determining region Y-box 2

SPF Specific pathogen free

TAE Tris-acetate-ethylenediaminetetraacetic acid
TBP TATA-binding protein

URAT Urate transporter

WHO World Health Organization

xCT Cystine/glutamate transporter
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AFINZEBNT, DAL 2.6 AT 1T ADBREL, 8.7 A1 ADRBAIZLVEETHZ &
DMEINTND L2, ZOFTH, MBAIIBASETEERD 1/4 UL EEHDTEY . EBALAI
FECED 1AL L 725 T D, BADIRFFIEICITFHRRE, BORBRIE, S Aflz A
TeIWMBED BV | FrICEMPFE I FIRIESC B RIE L AE DY 2560805 2 &
N5, DATERICB W TEEREZE ZH-> T\ 5, EYREIEICHW SN D HI AR OFEEE
E LT, MaEEMTISASE, 5, RAE UIEER ER DY | BAECIRE R
BZIS U CHEBI 2 BRI ORI RO b D, —FH T, FWRGEIZ LV BERMES . 586
Wi, ffkErE7e &, Fx ORWERNAELZ2FENH D . BE O quality of life (QOL) #1K T
SELZ LD, BHEMZ TR - B LoD, RERFEYRIELZERT 52 LNHEEL
Do

PR AHITEH 5 cisplatin (cis-dichloro-diammine platinum; CDDP) [k E A
PRI ENDASRAITHY | M, B A, BHEEAALRE BRa 72 AR
LTHEHENDXF—RKT7 v 7 ThHs 3, CDDP iZ DNA ~DfEA & DNA S5V, K OHH
ZBEOIAIZ LY . DNA BRETHET 2 2 & THUIEE IR 27 45, £, [EIEREFERE
(reactive oxygen species; ROS) O EANFEE RO ICB L5325 Z & bt ST
W50, BIE, %< OO FIERIESRET = v 7 RA o MEEIEDBIFE S, ERiED
VYA BEHHE L TV DICH D 5 AFT 1984 FFITRFED BRAA S 4172 CDDP 23K
R77—=ArT7A4 & LTHERESND ZENRENT LG, CDDP 3LV TEH
BN AKITHD D, —FH T, CDDPIZXZEKZREIEHD 1->& LT CDDP &A%
% (CDDP-induced nephrotoxicity; CIN) 23% 0 . £ 30%D#EE CHIL T 2% 9, CIN
(TEGRARFR - ERACHILL 49, B2 LA I har P 7EE, DNA {5,
2R EAMAEZ EOERHE S TWS 910, CIN [IHERIREETH D 9, 3
WIREORE « TRIOJFRK L7225 Z 025 CIN OFFHITEETHY . K TIE AN FL—
T a AL D TUIMMTON TN S 12, E7o, UHIRERTZINETIZ, v 7RV T A
(Mg) OHi#5-7 CIN Z T2 Z L akAM S BN TRILL 9, ZOHFL LT,
CDDP %# & & 425 b7 > AR—4—"T¥ 5 organic cation transporter 2 (OCT2).
copper transporter 1 (CTR1), multidrug and toxin extrusion 1 (MATE1) D¥HZ5H L
ZAUTLED BN 7 7 T T EMEORD Th D 2 L A IR TH O E LTS 14.15),

3 A DIRAIRCERZ LR DNE U D DAL, DBABE D 30-T0% THIELT 5 Z &
WHESNTND 10, FaAOME & U TERMIm, Wigh, MRREEMEEREICEI N, W
HDRE— & UTHRR .. 2RI T 6nsd, DAERICED . BAEBEEO QOL 2
FLLIRTT 2200, HADRENUAL 2D, IR B 23 AEREITIT SR MRS
(World Health Organization; WHO) 53 = EeBERRIE 7 2 — 72 & OISR 22 Fa 2 ie v,
BE T L IR AOREIDS CToIRRIEDOBIRM TN D, AT 1A FHHIRIEELDORER



T& % non-steroidal anti-inflammatory drugs (NSAIDs) (% cyclooxygenase (COX) [
ERZRITHRIEIETH D 17, COXIZIZ2FDT A Y 7+ —L03H 1, COX-1 IF4EMAEN
THEFNCHEELL TEB Y, COX-2 ITRIERHIEBANFHF LI NS 18, NSAIDs i COX %#F
BEREY, F721L COX-2 Z@INMICREE T 2208 19, COX-1 DIRWEFEICL Y, BHIBEEN
BT D, A RTANTBNT, BEONAIEREIZH L NSAIDs OG- RH#EE I TS
ZEDB 20 FUA Kl E NSAIDs 123 VML B W T SN S AA DR TH
ol

ZHETIZ, —#8D NSAIDs (3 COXKAF « IHRAFRNC D AMILDOEFREIR T S D
Zob2n2 ) N ARG (cancer stem cells; CSCs) (2xF L CHUEG N R 2/~ 2 & i
ENTEY 2, FEHEIIEICEVTE NSAIDs OFUEESEORIESITHONA TN D Z &)
5 20 CDDP & NSAIDs OfiAa&bhHEIZ LY, CDDP OHEENRZ D D Z L 3 Hif:
TED, LLAERS, YHFEENIT 7= Mg 28 CIN 12 MIF T8 A M L= 1% A & 8l
BWFEDTH 2 ) —x RBRA Vv MZBWT, NSAIDs DA CIN DU A 7 K+ &
WHTEEALMNELTWVWDS 13, L7z2d-> T, CDDP OfifEEzhF o 2 15 L -
NSAIDs Off #5121 CIN SR E 725, —FHF T, KERITEI XV —2 0 RARA
Y R TCOFMETH Y, PR S 47z NSAIDs OFEEN A THSH Z D, NSAIDs O T
t, CDDP 5 RBF LK ETE D2 LONGFET D AlHetERH Y . NSAIDs & CIN &
DEHEIZONWT E LR DRFABMETH D,

AWFFECIE, CDDP & HWW o id AL D EGiifb a2 B & L, CIN Z iR S0
NSAIDs % ' CDDP Ofiffshdt 4 w5 NSAIDs #E%Z L, SR ERiEd 52 & & L
7o



#—5=  CIN Z#58 872y NSAIDs DR

il

C LT

WHFFERIZ Z N E TS, NSAIDs OfFHZ CIN DU A7 [N L 725 2 L &2tk AmEE
BWFRTHOENE LTS 13, F7, W ONDERERIFE TS REBEORE N2 S TWD
25,26, CIN FELUC X V| Bl Z T L3 HEEMOMPREN EHT5 2 & T, BIFEAR
AT D ZENFHEND, E5IZ, CDDP 3 %5 SN BHFI2H T, NSAIDs
DEENZHIIRAI D332 Z & T, BSASEIREIT LT CT& 2RI ORI B L, W
HDay ha—/LINRRERDAREMENEZ NS, L7en-> 7T, CIN & NSAIDs & D
BIEMEIZ DWW TRRGET 2 2 & IR FEEARMETH 5,

LU D, SHIEEOR R 2E D, CIN & NSAIDs & OBHE 2 HE LTV D
X, 2 THBRARZBEMNIEN OB XY —2 0 RABRA FTOFMTHY, 77 A~
U—=x RiRA ¥ FCali S =513, B Z Y —x 2 RARA v h TORGT
X, MFET VA g b S TR BT, JEGIREE XHREEE OMICEE T ROIEH &R
BEBORY PFETLIHERHY, 8TV AL~LE LTUIEWORBRTH D, L
72285, NSAIDs & CIN L OBHEICOVWTE LR IMMBMETH D EEZ NS,

B D2 2 BEIRIFIEORE R AN AT 2 FEL LTRAZ T T VAR DD, A
AT FVUAEITH Z LT, RHEMOY > T XI5 2 &I X 0 a2k
NREEDLZ & ROEHOIE TR LN EN B LR WG SRS E 2RI 2
TEMTEDIED, AXTFTIVVADTET VA LLIELSHEIN TS, DI &
D, BEICHAE STV NSAIDs & CIN & ORE#EZ R LR O SCE AN, AXT
F U RAEFETDHZ LT, HEIZ NSAIDs OFFf73 CIN ICED X 5 R B% KET %
HOMNZTHZENRTELOTIIRVNEZ X T,

ARETH, AXTFT VT AZEY NSAIDs 73 CIN O U A7 N1 L2 b il it 5 &
&bz, EHEWIIE TR 2179 2 L & LT,



M EBRME R OTT ik

B AZTF IR
D1IRAZ Y —=27

kT — H# ~_X— 2 & LT PubMed (https://pubmed.nchi.nlm.nih.gov/), Google Scholar
(https://scholar.google.co.jp/). Web of Science (http://www.webofknowledge.com/wos) %
EH L. &£ Z“Cisplatin nephrotoxicity risk”, “Cisplatin nephrotoxicity NSAIDs
retrospective univariate”, “Cisplatin nephrotoxicity risk” DR Y — K& 7=, 2018
12 H 20 B & HKfmsR H & L, NSAIDs & CIN & OBJE 2 WS LT 2 BRIRIFZE, M

VSRR IEE DR LA Al L7z,
2)2RAZ ) —=7

BYPULHER (1) 77 F A b, (2) NSAIDs # iR L TV 5 BEH O, &
%. (3) CIN & - JE CIN BEIC 1 ALLE NSAIDs IRFABRE NS, BRAMEHEE (1) NSAIDs
VS OPIRIEIEP A G INTND, (2) T —F _X—2EF AW ERIFEORE, &L
T LA kEA LTz,
3) T — X Ol

2IRA Y Y —= 2 TH ORI OERER OLHL, HRE, B4, TV A1 2, 77
A~V =T RRA U b AH Y =2 FRA ., CDDP 558, EWFiEkIT =
— 2%, CIN ojE#., CIN FJER, NSAIDs IRAROT—2 ZhhiH L7z,
4) Forest plot

ABTF YV RIHTA T A4 ThHD MOOSE ([ZHEHL L TIT - 72 20, HEFHENTIC I
Review Manager 5.3 (The Cochrane Collaboration, Copenhagen, Denmark) & R (R
Foundation for Statistical Computing, Vienna, Austria) Z f\ 7z, = KR4 > b X
NSAIDs R « FERAICEIT D CIN BIER L E L, 7 —# 134 v X (odds ratio; OR)
L 95%1EFEHIXH (95% confidence interval; 95%CI) T# L 7=, Forest plot I fixed-
effects model & Mantel-Haenszel % (M-H) T/ERI L, ZfiA P<0.05 THREEHV &
L7z, im0 BE T Cochran Q test (Chi2) & I2fEZ vy, Chi2iZ P<0.1, I2fiEiE>
50% TR WREM 2 ETe b Lz, AFEAA T ZADFAMIRF AN BB 2 35403 5 funnel
plot., #IEFEIFIZ X % Egger’s test 29, NEZFHBIIC L 5 Begg's test 17V 29 funnel plot
NIERRIE. Egger’s test & Begg's test (X P<0.1 TAENSNA T A& Gicd Lz, ¥ 771
—TATIIA R L b /YT TN ML EOWRENR G END L FITITV, fixed-
effects model & random-effects model Tl L 7=,

5 P
CDDP, ¥/ u7=F27F I UL, LTS LB A7) LK, EoFsh A
BT 4 v s FeERR S (Osaka, Japan) 2HEA LT, TAE U, ZrES



N7z, A7 7F0T7 . A2 KAZ L Sigma-Aldrich (St. Louis, MO, USA) 7>
BEEALT, BLaxs 7 = hRFI7, FbhuJ s brAZ Iy ul /) ®T b A
nX AL, AFHTrYr v T e ax TR T KRS (Tokyo, Japan)
MO L, 77 1% ¥ 13 Cayman Chemical Company (Ann Arbor, MI, USA) 75
WAL, ¥V 717 <% Combi-Blocks (San Diego, CA, USA) HEEA L=, =D
L OFRIRITFFITHT S22V IR 0 B S L < IXEMSFERH. D TEMFRO L0 Z2 W,

5 =IH R

7 v MEEB LA CH 5 NRK-52E #Hld (JCRB ffild/N> 7 | Osaka, Japan) %
7=, 10% fetal bovine serum (FBS; Cytiva, Tokyo, Japan) & 1% penicillin-
streptomyecin (Sigma-Aldrich, St. Louis, MO, USA) % & ¢¢ Dulbecco’s Modified Eagle’s
Medium (DMEM; Sigma-Aldrich, St. Louis, MO, USA) %58k & L CHW., 37°C. 5%
CO: M F DA FaX—H—NTHHE LT,

FIUE R E

Wistar #PEZ ~ b % 6 W CHAZ L 7 E4E (Tokyo, Japan) L VEEA L. 7 i##s
DR TERICHNW ., £2TOT v FOFEFIFAINE 23 £2°C, A 60+ 10% TEH S L
7o ALHEIE K F IR B ) a CITioi, BiftfKE K B Y Rodent LabDiet EQ 5L37 (PMI
Nutrition International, St. Louis, MO, USA) % HH#UK « R SE7=, KRBT S
ETOEYERIT TEZRFHENARERY: S ERICET 280E] 1A FEh L7,

%13 CDDP - NSAIDs #5-771k & SRR O EREUIT 14

AF A KIZEEME L 7= CDDP (5 mg/kg, 2 mg/mL) & 2 WIdAH A /K% day 1 (281
WHEH L, AFrtrm—2 (L7 4 v AREMER S, Osaka, Japan) T L
7=t L ax 7 (30 mgkg/day, 30 mg/mL), 7/LLE 717 = (10 mg/kg/day, 10
mg/mL) HAHWIAF L E—2% day 1-4 ITR ARG 21772, AgETlE (1) 2
ko — Ui AFRREK + AF kLo —A, (2) CDDP #: CDDP+ A F Lt/ nm—
A, (3 CDDP+ L ax v 7#: CDDP+ L 2%+ 7, (4 CDDP+ 77 n 7=
VRECDDP+ 77 u 7 = d 4 BT TR L 7=,

REAEX day 1 & day 5 (247, Blg&Y > 7 i day 5 (I2fiiH L7212 I A BB K T
Wl Lz, Fio, MRV 7 VZRHIRE VML, MEo~Y o F M) oA (BEL7
A v AFYERIEERR S 4L, Osaka, Japan) L{REFIL. #=00BE (1,200 x g, 20 43, 4°C)
BRI EFZEIN Lz, A 7 WRRIEIC WD £ T-80°C TRE L7z, 723, MiF7
L7 F = (SCr) fEZREFHIHIE L7z TMRFHIFH W T, day 5 T CDDP IZ X %%
ENRBO LN G day 5 TORfgf L & L7,
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WO Mg LT F = U AEE

SCrEDOMEIIZT AT viA 7 VLT7F=r (F+7 4 v LRSS,
Osaka, Japan) & fV 7z, 50 pL OILEY > 72 300 pL DX 37 3 E Mz, =
5T 10 2y EE L 7212100 04y (1,400 x g, 10 4y, 25°C) %4T7-7-, LiE 100 pL 12
50 L o7 Y UfgiAEK L 50 uL @ 0.75 mol/L /Klg{b) ~ VU v AR Z %, 30°C T
20 ZrMIERE L. 520 nm (TR WO ZHIE Lic, MEfHHEHCIZ Y LT F= 15T
W& =,

FHEIE mRNA &JE
1) Total RNA O

Total RNA o213 ISOGEN II (= v &R > ¥— 2, Tokyo, Japan) % fv 7=, fllfa+-
> 7% 6 well 7L — | (Corning, Corning, NY, USA) (Z 3.0 X 105 cells/well CTHEFE
L. 72 B2 IC 8 2 %2 L, 800 uL @ ISOGEN II Z#sh L CEIY L=, BEd
TMEAT A B — (EHREIEFT. Tokyo, Japan) % HWTRE DAz FIEEL . 800 uL &
ISOGEN II N ThEY*— bk L72, ISOGEN II i5#|Z nuclease-free water % 320 uL Nl
ZTHLIRFIL, =R T 15 Zy MFHE L 2% 120508 (16,000 x g, 15 47, 4°C) %17
572, B3 700 pL I 700 pL DA Y 7 a8 ) —)L &Nz CTHRBEEFN L, =RIE T 10 2yl
B L7110 0y BE (12,000 x g, 10 47, 4°C) 21T7-7-, EBiEME%. 500 pL @ 75% =
5 )= MATEGsHE (8,000 x g, 84y, 4°C) 2475 ThZ 2T o7, kifkRE
#. nuclease-free water T RNA % Af# L. NanoDrop 2000c (Thermo Fisher Scientific,
Waltham, MA, USA) % H\\ T RNA BEAHIE LT,
2) DNase /L#E

DNase ZLER XY o 7 v oy Bl L7z total RNA (2 RNase-Free DNase Set
(QIAGEN, Venlo, Netherlands) % A\ CT{i7-7-, Table 1 (/R MREZFHT L, |IET
15 & L7212 EDTA (25 mM, pH 8.0) % 3 pL iz, 65°C T 10 7oA > F = ~—
K L72, =D, NanoDrop 2000c % T RNA JEE 2 H7E L7,

Table 1. Composition of reaction solution for DNase.

Component Volume

Buffer RDD 3 uL
RNase free DNase I 3 uL

RNA (6 pg) Variable

Nuclease-free water  Variable

Total volume 30 uL

3) WHRE R

WHRE )X ReverTra Ace (BH7E%5. Osaka, Japan) % W C47->72, Table 2 (2773
Sz L L, 30°C T 10 43, 42°C T 60 /rfil. 99°C T 5 /3fA v F 2~_— kL
770

11



Table 2. Composition of reaction solution for reverse transcription.

Component Volume
5 X RT buffer 6 uL
dNTPs Mixture (10 mM each) 3 uL

Random primer (80 pmol/uL) 1.5 uLk

ReverTra Ace 1.5 uL
RNA (3 pg) Variable
Nuclease-free water Variable

Total volume 30 uL

4) RT-PCR

RT-PCR i KAPATaq EXtra kit (HA Y =7 « 7 A, Tokyo, Japan) % i T{T-
72, Table 3 |\ TR ZiHEL L, Chart 1 (2RISR TRIGEIT> 72, KIHIZIE T100
Thermal Cycler (Bio-Rad Laboratories, Hercules, CA, USA) Z{#/f L 7=, Table 4 (Zf#
FH L7z primer O ALY % 7~3, PCR Y & Gel Loading Dye, Purple (6 %; BioLabs,
Tokyo, Japan) %{&4& L. TAE buffer (40 mM Tris, 40 mM FEfZ, 1 mM EDTA) $1 ¢
1.2% 7 Ha—A7 N (=v R Y—2 Tokyo,Japan) (27 77 A L, MARINE23ST
(L7 4 Vv 2FEMiZRR 24t Osaka, Japan) Z AW CERIKEIZIT-7-, VKkEI.
PNt TF VU LEK (74T A7, Kyoto, Japan) THfa L, LAS-1000 (GE
Healthcare UK Ltd., Buckinghamshire, UK) ZfW\W TN RE2@IE L, /2. AU K

D EEALIZIZ Imaged analysis software (NIH, Bethesda, MD, USA) % fv 7=,
Table 3. Composition of reaction solution for RT-PCR.

Component Volume
c¢DNA (1 ng/10 uL) 0.5 uL
Nuclease-free water 6.05 uL

5 X KAPATaq EXtra Buffer 2 uL
25 mM MgCl: solution 0.6 puL
Primer mixture (5 uM each) 0.6 uL
KAPA dNTP Mix (10 mM each ) 0.2 uL

KAPATaq EXtra DNA Polymerase (5 U/pL) 0.05 pL

Total volume 10 uL

Chart 1. Procedure for RT-PCR.
95°C 3 min
!
95°C 30 sec

1
56.5-63.5°C 30 sec 30 cycles

!
72°C 30 sec

!
72°C 30 sec

12



Table 4. Primer sequences for RT-PCR.

Genes

Forward sequence

Reverse sequence

rMatel
rMdrla
rMrp2
rMrp4
rSglt2
rPept2
rOctnl
rOctn2
rUratl
rBerp
rGlutl
rGlut2
rGlut9
rOatl
rOat3
rOctl
rOct2
rCtrl
rKim-1
rActin

5’-gtcttecatcaacaccgagea-3’
5-gcaggttggetggacagatt-3’
5-tgatcggtttegtgaagaget-3’
5-ggacactgaactagcagaate-3’
5’-cgggtactcaggtctetteg-3’
5-ccgttgcagttgggaatate-3’
5-tgatgtctgtgatgetgtgg-3’
5-aacaatggcaaatccaaage-3’
5’-tccecactgtgatcaggatga-3’
5-gtttggactcaagcacagea-3’
5’-ccaccacactcaccacacte-3’
5-ctgtgctgettgtggagaaa-3’
5-tgagcttctgggaaaggaga-3’
5-gtggttgcteecctactget-3’
5-caacagcaccagagacacca-3’
5-tggecgtaagcetetgtetet-3’
5-gcaagcagaccgteegetaag-3’
5-ggagaaatggctggagetttt-3’
5-acctctactccaacaccagaac-3’

5-ctatcggecaatgageggtte-3’

5’-acccatcacceccaagatgta-3’
5’-ggagcgcaattecatggata-3’
5’-acgcacattcccaacacaaa-3’
5-tgtattaactcgtcagtteteg-3’
5’-gacaatggtaagcececagaa-3’
5’-tagtaggccatgacggagaag-3’
5’-atatatctccgaggeagggtte-3’
5’-catccgtgageatgtgagac-3’
5’-aatgcagctaggecgettaac-3’
5-tgagtttcccagaagecagt-3’
5-cacaaaggccaacaggtte-3’
5-tggeccaatctcaaagaaac-3’
5-atgtttggaaggctttegtg-3’
5-attcgggttgteettgettg-3’
5-gactgaaggcagcaccagag-3’
5-tcaaggtatagceggacace-3’
5’-cagaccgtgcaagctacagete-3’
5-cgggctatcttgagtecttea-3’
5-ggcttectcaaagggattettac-3’
5-gaggtctttacggatgtcaacg-3’

5) real-time PCR

real-time PCR (% KAPA SYBR Fast qPCR kit (Kapa Biosystems, Wilmington, MA,
USA) ZHW\W T 7572, Table 5 1T ik Z L, Chart 2 12" T &M TRISET-
72 BUSIZIE Mx3000p (Agilent Technologies, Santa Clara, CA, USA) Z#fiH L7-,
Table 6 (Zff f L 7= primer O AL %2 7~7,

Table 5. Composition of reaction solution for real-time PCR.

Component Volume
cDNA (1 ng/10 pL) 1 upL
Nuclease-free water 2.8 uL,
qPCR MasterMix 5 pL
Primer mixture (4 pM each) 1uL
ROX Low 0.2 uL
Total volume 10 nL

Chart 2. Procedure for real-time PCR.
95°C 30 sec

!
95°C 5 sec
!
58°C 20 sec

!
72°C 30 sec

40 cycles
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Table 6. Primer sequences for real-time PCR.

Genes Forward sequence Reverse sequence
rClusterin 5-gagaggctgacccageagtacaa-3’ 5-tgaggttagccagetgggaca-3’
rHo-1 5-ctttcagaagggtcaggtgte-3’ 5-tgettgtttegetetatetee-3
rSod1l 5-tgcaggacctcattttaateet-3’ 5’-tccageatttccagtetttgta-3’
rNrf2 5’-tcagcgacagaaggattatgag-3’ 5’-ggcatcttgtttgggaatgtg-3’
rAtgh 5-catgtgtgaaggaagctgacg-3’ 5’-aaggceegttecagttgtggte-3’
rAtg7 5-aatggcgtttageccagattg-3’ 5’-agccttttggggtecatacate-3’
rLc 3 5-agcgatacaagggtgagaage-3’ 5-ggcttggttageattgagetg-3’
rBeclin 1 5-gttgceegttgtactgttetgg-3’ 5’-actgcctccagtgtettecaate-3’

rActin 5-ctatcggecaatgageggtte-3’ 5’-gaggtctttacggatgtecaacg-3’

55\IH MR A AR AT

MRATERIT 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide (MTT) %
7= MTT assay (2 & Ve L7-, #fuz 96 well 7L — b (Corning, Corning, NY,
USA) (Z 5,000 cells/well THERE L, 24 FEfiiE5# L7=, T D%, CDDP & (* NSAIDs % ¥fs
ML, 48 REfEIEEEE L7z, 7235, RN OREEIR P O F#% dimethyl sulfoxide (DMSO) %
E1X0.1%E L=, B2 #. phosphate buffered saline (PBS; 137 mM NaCl, 2.7 mM
KCI, 8.1 mM NazHPOs4, 1.47 mM KH2PO4) T MTT (R b5 7EFT. Kumamoto,
Japan) % 0.5%DIREIZ/2 5 X I WML, & well IZ V10 fF&IRI L, 37°C T 4 KA
V¥ axX— kLT, RONRICEEREZWSIBRE L, DMSO %4 well (2 75 nL @ L CHE
foz iR L, FHE 540 nm, Bl E 690 nm (23T WG E &2 HIE L=, 50%HiIakgE
FELIEJEEE (concentration of 50% inhibition for cell viability; ICs0) 1% SigmaPlot 14
(HULINKS Inc., Tokyo, Japan) % W CHEH L7-,

FILH  A—/3—AF v NEREREFHM

A —/—FF T FERZEREIX 2-methyl-6-p-methoxyphenylethynyl-imidazopyrazinone
(MPEC; ATTO, Tokyo, Japan) % W CEHlli L7z, Table 7 \ZR" MK AR L, 384
well 57 A4 h 7L — b (Corning, Corning, NY, USA) T3 58 20T L7,

Table 7. Composition of reaction solution for superoxide scavenging assay.

Component Volume
Sample (solved in DMSO) 1.67 uL.
KH2PO4 buffer 28.33 uLL

Xanthine oxidase solution (0.1 units/mL) 10 pL
Hypoxanthine solution (720 uM) 8.33 uL
MPEC (300 pM) 1.67 pL

Total volume 50 pL

FHIE AT
HEEHEATIX unpaired Student’s t-test, Tukey’s post-hoc test, Dunnett’s test.
Pearson’s correlation coefficient ® 9 HiE L7z O & v, P<0.05 2 G E & L1z, #it
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fi#HTIX SigmaPlot 14 % HWCTIT- 7=,
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FH EBRER

B ERRLDOAT ) —= T

1IRAZ ) —=2 7 OfER., PubMed 75 212 . Google Scholar 7>% 429 #. Web of
Science 7> 294 WO X S AL, 2IRA V7 U —= 72 X0 FfEBIC 7 MO
A & L ChhiH S 7z 13.25.26,30-39) (Figure 1), Table 8 [Zf&ffisa LT — 4 &2 £ &L iz,
ETORLBBAMEHEMETHY . NSAIDs OffFH & CIN & O EIZE X ) —
Ty RARA 2 N TR LTz,

Articles identified
by PubMed
(n=212)

Evaluated in detail
o=8)

l

hd

Unrelated topics
(n=204)

No extractable data
®=3)

Articles identified
by Google Scholar
(n = 429)

Evaluated in detail
o=8)

l

¥

Unrelated topics
(n=421)

No extractable data
®=3)

Articles identified
by Web of Science
(n =294)

Evaluated in detail
@=9)

l

¥

Unrelated topics
(n =285)

No extractable data
@=3)

Figure 1. Flow diagram of the study selection.
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Table 8. Characteristics of eligible studies.
tud; Pri DDP d Evaluati
Study rlma.ry C ose va u.a ion CIN definition
(Year) endpoint (mg/m?) period
Almanric K et al. Search for risk No notati 1 Grade 2 or 3 of SCr elevation
o0 notation course
(2017) factor of CIN in CTCAE version 4.03
Kidera Y et al. The effect of Mg Grade 2 or more of SCr elevation
60-105 1 course . .
(2014) on CIN in CTCAE version 4.0
Mohri J et al S h for risk 60 ml/mi 1 f CrCl
ohridJ et a earch for ris 10.5-75.2 3 courses m n?m or less of Cr
(2018) factor of CIN in courses
Saito Y et al The effect of Mg Grade 2 or more of SCr elevation
75 All courses . .
(2017) on CIN in CTCAE version 4.0
Ad in eGFR > 25%,
Sato K et al. Search for risk e?rease " _e ’
(2016) factor of CIN 40-80 1-6 courses an increase in SCr level
actoro of >0.3 mg/dl or> 1.5 times
The effect of
Yamaguchi T et al. ¢ erec ? Grade 1 or more of SCr elevation
short hydration 52.7-83.1 1 course . .
(2017) in CTCAE version 4.0
and Mg on CIN
Yoshida T et al The effect of Mg 60-80 All courses Grade 2 or more of SCr elevation

(2014)

on CIN

in CTCAE version 4.0

Mg: Magnesium; SCr: serum creatinine; CTCAE: Common Terminology Criteria for Adverse Events; eGFR:

estimated glomerular filtration rate; CrCl: creatinine clearance.

WO OAXTFUTA
i S 7= sC& O C Forrest plot 2 /E#L L7 (Figure 2), OR 28 1.88, 95%CI 73
1.44-2.45, ZfENR P<0.056 Tho/oZ &b, KRGO A X7 F U 21V NSAIDs
DOOFMIZ CIN DY 2RV [RA- & 725 Z R LMNE o7z, F7z. CIN FIEZRIL 29.5%,
NSAIDs fRAIL 25.1% TH-7=, Chiz/ZP=0.1, 2fHIL44%TH VY, @V EEMHITR

O LRI T,
CIN non-CIN Odds Ratio Odds Ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95%CI
Almanric K et al. (2017) 5 22 9 58 51% 160[0.47, 5.45] —
Kidera Y et al. (2014) 4 127 73 274 403% 146[0.93 2.30] -
Mohri J et al. (2018) 2 2 4 21 47% 0.471[0.08,2.92] —
Saito'Y et al. (2017) 3 6 4 52 06% 1200[1.80,80.05]
Sato K et al. (2016) 7 18 10 66 35% 356[1.11,11.39]
Yamaguchi T et al. (2017) 8 26 26 9% 102% 120[0.46, 3.08] -
Yoshida T et al (2014) 60 159 67 337 357% 244[1.61,3.71]
Total (95% ClI) 378 904 100.0%  1.88 [1.44, 2.45] *
Total events 129 193 ) ) ' I
Heterogeneity: Chi® = 10.69, df = 6 (P = 0.10); I = 44% 0.01 0.1 1 10 100

Test for overall effect: Z = 4.61 (P <= 0.00001) attenuation enhancement

Figure 2. Forest plot of the meta-analysis.
Events group included patients that received NSAIDs with CDDP. Chi2 and 12 indicate heterogeneity. df: degrees of
freedom; Z: statistically significant.

BEIH ARASA T AORHE
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i S L7 FmsCZ HW T funnel plot Z/ER L, &5 ST ITOM L TV D Z & Zhf
B L7- (Figure 3), F7-. Egger’s test (X P =0.9338. Begg’s test {% P =0.8806 T >
o TNHORERIV . SREIOFERMRSIE TARAAL T ARG TS ATHEMEIZEWZ
ERTRI NI,

SE(log[OR])
0 .
A
Y
H : \
024 "‘o ' o
i 1 \
H H \
04+ A !
1 1
] O : ‘\
! \
i
06+ / of 9%
; i y
) I [
; H 4
] ] 1
08+ ! H %
i 1 \
i' : .\
/ o E \
1 1 r 1 : 1 O ORI
0.01 0.1 1 10 100

Figure 3. Funnel plot of the eligible studies.

WEWIE Y7 T — TR

T TN — TR I FERAT 2 — AT L T T 5 2 N TE, 1 a—AD K
TOFHMDOAIET A T % “first course evaluation” 7 /L—7 L 42— X TOFHM
DIFIET A To b “total course evaluation” 7 /L — 7" % ZLZ 1 fixed-effects model
TRHli L7z, ZDOfEHE, “first course evaluation” 7 /L — 7 TIIHETIERNHOD
NSAIDs OffHIZ £ 0 CIN Z#5f S H 57 %7~ L, “total course evaluation” 7 /L—7
TIX NSAIDs DA CIN © U R 7[R L7225 Z LR B E 7572 (Table 9), —J7
T, “total course evaluation” 7 /L — 7128\ T I2MHD 68% & <. BEMENRD bl
Z & 726 random-effects model THEHMZIT 72 & Z A, fixed-effects model TOFEAM &
[RIER DFEFR NG BT,

Table 9. The subgroup analysis.

Fixed-effects model Random-effects model

Subgroup Number of studies OR 95%CI 12 OR 95%CI 12
First course evaluation 3 1.42  0.97-2.10 0% 1.42  0.97-2.10 0%
Total course evaluation 4 2.44  1.06-5.63 68% 2.64 1.13-6.13 52%

#TIH  CDDP # NRK-52E #llfl~ R |F -4~ g4

ARTF UV ADFER, NSAIDs OO CIN DY 27 K& 725 2 ERHLE /R
S7=—HT, D NSAIDs 78 CIN IZ#EEEZ KIEFL TW AR AHLEETH L0, &
FEWFZEIC £ 0 BEMICRIE S 2 2 & & L7z, MEticdesch, NRK-52E #ifds CDDP 2 k%
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AIEREE 2N 27 Vi s LTl L TV 202 MRGE Lz, BIgOITALRE O
Apical iiZ#HT 5 N7 AR —H—TohH 5 Matel, Multidrug resistance protein
(Mdr) 1a. Multidrug resistance-associated protein (Mrp) 2. Mrp4. Sodium glucose
cotransporter (Sglt) 2. Peptide transporter (Pept) 2. Carnitine/organic cation
transporter (Octn) 1. Octn2. Urate transporter (Urat) 1. Breast cancer resistance
protein (Berp), Basolateral {illZF 5 ~ 7 » AR — ¥ —"Td 5 Glucose transporter
(Glut) 1. Glut2. Glut9. Organic anion transporter (Oat) 1. Oat3. Octl, Oct2, Ctrl
B L., 7 v MNEBGEALRAME & NRK-52E e[ T mRNA BB & bk Uiz, Z Ok
B FEAEDOE b T U AR—F — T NRK-52E Ml THREB L CTHY . 2 CDDP %
%9 % Matel, Oct2, Ctrl OFINFRD 7= 39 (Figure 4A), F7=. CDDP HMIZ X
0. RERFHNCHIIAETFREME T L, ICsoflid 7.4+ 0.2 uM RS 7z (Figure
4B), X5z, BEEFE~—»—0 1 TH D Clusterin Z7Ffi L7z & = A, CDDP 10 uM
SLEEIZ Y mRNA &E0RFEICHEINL Tz (Figure 40), L EOFEFR LV . NRK-52E #f
X CDDP |2 & 2 AlafEE 2 3HhiJ 5E7 /Vfila s LT LT\ A Z & D3RR X iz,

@A)

Apical Transporter

> > &y 4 N Q

3 N & I & > & Q £
%@‘ R\ N S o 2O o o N e 4
Basolateral Transporter L R

(B) ©)
100 — 2.0 —
- I ) w*
= H —T
£ 80 =
£ N
. =
E 60— E
= £ -
z E’ 1.0 -
Z 40 ]
f 20 L 205
g ICs=7.4 £ 0.2 (uM) z
. -
ug)ﬂ}...ul L M| L L 0.0
1 10 control CDDP

CDDP (M)

Figure 4. Transporter expression on NRK-52E cells and the characteristics of NRK-52E cells treated with CDDP.
(A) Upper picture is the apical side and lower picture is the basolateral side of renal transporters by RT-PCR. L
means left sample used rat kidney cortex’s cDNA and R means right sample used NRK-52E cells’ cDNA. (B) Cells
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were incubated with CDDP (0-30 uM). (C) Clusterin mRNA was normalized to Actin. Cells in the CDDP group
were incubated with CDDP (10 pM) for 48 h. The expression level of the control group was arbitrarily set at 1.0.
“P < 0.01 compared with the control group; unpaired Student’s t-test. Data are presented as means with S.E. from
three independent experiments.

#5TH  NSAIDs 75 CDDP O#iflafEsE (o K IE 4

NRK-52E fiffaic, 17 D NSAIDs (7 AU v, vl axy 7, Yrnuary=F7,
TRRITZ, INVT=2F AR, 7AW ET T2y A7 70T A RAX T
FhaZ g v xR L AT 2T LR AuxTh L FTT7aFxky xR T e
Dy vaX A vz ax s AN T ) RRINLEEBEOMAER S
FEAM U7, 7235, BREHIH V2 NSAIDs OEHRELHET (1) & 0BG OAITES AR ST
W5, 2 7ur RT7 vy 7 TiEkny, G ATERESTHD, L Lz, Table 10 ([ZHfEELF
FKORER AR LTz, WIT, Table 10 IZFE# L 7o, MIIAFED 95-120% & 72 5 NSAIDs
DJEFET CDDP & [FKEIN L, CDDP & NSAIDs [FFFFSINE D ICs0 fE & CDDP HhFR
MEED ICso APt ZH I L= & 2 A, CDDP OfifafEEICxf L, 7/ e 7 a7 o 38
B, YU a7 =27 EETV L OO NSAIDs (358 S8, —F Tk L afk o7 3
SHDHENHLNE 5T (Figure 5A), £7-, CDDP Lkl a7 EiZ7iLe
7’1 7« U RIEFRINEED Clusterin @ mRNA &% 5fi L7= & Z A, CDDP (2 Xk 0 EHN
- U7z Clusterin i3 L a ¥ TRIFFAINCE VA L, 7Aarer w7 = CREIEERN

WX VHERT S Z ENHLNE -7 (Figure 5B and 5C),
Table 10. MTT assay of NSAIDs alone and setting of concentration for co-addition of CDDP.

NSAIDs 1Cs0 (UM) Concentration of co-addition (uM)
Aspirin > 200 200
Celecoxib 63.4+1.5 50
Diclofenac > 200 200
Etodolac > 200 200
Flufenamic acid > 200 200
Flurbiprofen > 200 200
Ibuprofen > 200 200
Indomethacin > 200 25
Ketorolac > 200 200
Lornoxicam >10 10
Mefenamic acid > 200 200
Meloxicam > 80 80
Naproxen >10 10
Oxaprozin > 200 200
Piroxicam > 200 200
Rofecoxib > 25 25
Zaltoprofen > 200 200

Cells were incubated with each NSAID. MTT assay was evaluated until each saturation concentration was
established. Concentration of the NSAID co-added with CDDP was defined as no effect on NRK-52E cells within
the range of 95-120% cell viability when treated with NSAIDs alone. Data are presented as means + S.E. from
three independent experiments.
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Figure 5. Effect of NSAIDs on CDDP-induced cytotoxicity and Clusterin mRNA levels in CDDP-treated NRK-52E
cells.

(A) The values were the ratio of ICso of co-addition of CDDP and NSAIDs to ICso of CDDP alone. The concentration
of NSAIDs co-addition with CDDP was defined as the concentration at which no effect on cell viability was
observed when treated with NSAIDs only (described Table 10). Clusterin mRNA levels were altered following
incubation with CDDP (10 uM) and (B) celecoxib (50 nM) or (C) flurbiprofen (200 pM) for 48 h. Clusterin mRNA
was normalized to Actin. The expression level of the control group was arbitrarily set at 1.0. *P < 0.05 and P <
0.01 compared with the control group, P < 0.01 compared with the CDDP group, #P < 0.01 compared with the
celecoxib or flurbiprofen group; Tukey’s post-hoc test. Data are presented as means with S.E. from three

independent experiments.

FLIH NSAIDs ’#{bA b L A~ — D —|ZKITTHE

CIN [ZHAL/EMIC L VRSN D 2 EMHRESNTND Z &b 3, A P LA~
—H—IZFEH LTz, ZOfER., BbA ML A~—Hh—Td % Heme oxygenase 1 (Ho-1).
Superoxide dismutase 1 (Sod1). NF-E2-related factor 2 (Nrf2) & L =3 7 [RIFF RN
(2X 0 mRNA &E2ME K925 Z ML E 2572 (Figure 6A, 6B, and 6C), £72. Zh
5~ — % —I% Figure 5A OMIBAFR O R L FHERBGRN H D 2 L /RS- (Table
1), Bl ax s 7R R L ACRETEEEZH LT 5729, NSAIDs 23FF> A —
N—=AF Y FERERZHME Lo, TORR. % NSAIDs HIRIZIZ A —/3—F % & FERZEHE
EHL TN ERALMNER -7 (Figure6D), U EDZ Lk, BLafxy 7R
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—X—F % FBREREICL Y EERILA P L AZBB ST T 0TIERL ., X L
2T AP A E D S Z L T CDDP OfijufEE 28R S5 2 LR S g,
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Figure 6. Effect of NSATDs on mRNA levels of antioxidant markers in CDDP-treated NRK-52E cells and
superoxide scavenging ability of 17 NSAIDs.

(A) Ho-1, (B) Sod1, and (C) Nrf2 mRNA were normalized to Actin. Cells were incubated with CDDP (10 pM) and
each NSAID (concentration is shown in Table 10) for 48 h. The expression level of the CDDP group was arbitrarily
set at 1.0. TP < 0.05 and P < 0.01 compared with the CDDP group; Dunnett’s test. Data are presented as means
with S.E. from three independent experiments. (D) All NSAIDs were dissolved in DMSO. The concentration of
each NSAID is shown in Table 10. Chemiluminescence of the control group was arbitrarily set at 100%. Data are
presented as means with S.D., n = 3 per group.

Table 11. Correlations between cell viability and antioxidant or autophagy markers.
R P value
ICs0 of MTT assay  Ho-1 mRNAlevel 0.505 0.0385"
Sodl mRNAlevel 0.758 <0.001**
Nrf2 mRNAlevel 0.685 0.00242"
Atgb mRNAlevel 0.898 <0.001*
ICs0 of MTT assay is shown in Figure 5A, and Ho-1, Sod1, Nrf2, and Atgh mRNA level are shown in Figure 6A, 6B,
6C, and 7B respectively. R means correlation coefficient. *P < 0.05 and **P < 0.01 compared between ICso of MTT
assay and each mRNA level; Pearson correlation coefficient.

%\ NSAIDs A — F 7 7 V—~— I —Z RITT 5%

CIN [ZHAL/EM 72 T3, A— b7 7 V—BREOTUEIC L VBRI D 2 & bt
HEINTWAEE, ZDOZEhb, A— 77V —~——Th 5 Autophagy related gene
(Atg) 5, Atg7. Le 3, Beclin1l ® mRNA &4 F i L7z 2 A, L ax T TRIFEFNC
L) CDDP BARVRAN & Holis UC Atg5. Atg7. O Lc 3 @ mRNA B2 A L T5 = &
N SMME 7257~ (Figure 7A), F7-. 17 fidd NSAIDs 7% Atgh ® mRNA &2 &IT T
BAZFHI L7= & 2 A Figure 7TB OF5ERE 720 | ZHUIMIEA b L A~—H— L [EERIC
Figure 5A OB AFROREF L FHEIRR 2R L7z (Table 11), YL EORER LY, L=
FUTIEMEA b L AT D|BUER T TIER . A= M7y RO TEIZ LY
CDDP DOffiffafEs A8 S &5 Z & AR S 7z,
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Figure 7. Effect of NSAIDs on mRNA levels of autophagy markers in CDDP-treated NRK-52E cells.

(A) Atg5h, Atg7, Lc 3, and Beclin 1 mRNA levels were altered by incubation with CDDP (10 pM), celecoxib (50 uM),
and flurbiprofen (200 pM) for 48 h. The mRNAs were normalized to Actin. The expression level of the control
group was arbitrarily set at 1.0. P < 0.01 compared with the control group, P < 0.05 and 7P < 0.01 compared with
the CDDP group, P < 0.05 and #P < 0.01 compared with the CDDP + celecoxib group; Tukey’s post-hoc test. (B)
Atg5 mRNA was normalized to Actin. Cells were incubated with CDDP (10 pM) and each NSAID (concentration is
shown in Table 10) for 48 h. The expression level of the CDDP group was arbitrarily set at 1.0. P < 0.01 compared

with the CDDP group; Dunnett’s test. Data are presented as means with S.E. from three independent
experiments.

BIE wlraxy7lrarrern =0 CINICRIFTHE

In vitro D#E5-X v . CDDP OMiafE=Izx L T L ax o 73, 71 ra >
T TR S YL 2 ERES N, ZOMENERNTHERIHERT 2022608
5728, invivo Calflid a2 & & L7z, CDDP 5L VD L-KEIX, BELaky
TRV a s e — L ERERBEETEEL, 7Aarere 7 = COFREEGICED
REWDDTCHET D Z E R B0 E 22 57 (Table 12), B H &K EZLE) & FEOME
MaR Lz, REHZY OFIMERAZ K LcE 2 A, BHERTENRO b RhoTz
ZEnD, BiREEROLIIIFELHIERT LD THL Z LR an, £z, BE
FE—N—D 1 THD SCriEzE L& Z A, CDDP #4512 X v @fiz < L7z SCr
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EiXELax s 7HAKRSICEIVIETL, 7vrer e 7 = U # STl CDDP Bk
5 L RRRE OfE %~ L7z (Figure 8A), X5, BlEE~—F—0 1 TH % Kidney
injury marker 1 (Kim-1) ® mRNA %#3ffi L7z & Z A, CDDP # 512 L W 3B EH L
72 Kim-11%, Evax 7 fHRGEICIVED L, e rn 7 = UOFHEEIC LD
KT 5z enmansc (Figure 8B and 8C), ML EDOFRERLY, £ aF% 71X CIN Z#

WS, 7 e 772 0L CIN 2S5 2 ERNHLNE o7,
Table 12. Variation of body and kidney weight in rats.

Bod ioht (o) Kidney Kidney weight
ody weight e weight (g) /body weight
Day 1 (baseline) Day 5 Day 5-Day 1 Day 5 Day 5

control 193.9+4.7 219.4+ 4.5 25.5+ 1.3 2.08 +0.09 0.0095 + 0.0005

CDDP 191.3 +£8.8 184.4 + 8.5 -7.0 £ 4.6™ 1.75 £ 0.17* 0.0095 £+ 0.0008
CDDP +

. 194.9 +£5.7 221.0+5.3 26.2 + 2.21f 1.99 + 0.09 0.0090 £+ 0.0003
celecoxib
CDDP +

. 191.8 +10.8 162.0+17.6 -29.8 £ 15.5™ f#  1.62+0.21™%#  0.0100 = 0.0008

flurbiprofen

Body weight at baseline and day 5 was measured. Variation of body weight from baseline was compared between
groups. Kidney weight was total right and left kidney. ““P < 0.01 compared with the control group, P < 0.01
compared with the CDDP group, #P < 0.01 compared with the CDDP + celecoxib group; Tukey’s post-hoc test. Data
are presented as means = S.D., n = 5-7 per group.
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Figure 8. Effect of celecoxib and flurbiprofen on rats with nephrotoxicity by CDDP.

(A) The serum creatinine level was measured on day 5. (B) The picture was Kim-1 and Actin mRNA expression by
RT-PCR, and (C) mRNA was quantified by Imaged analysis software. Kim-1 was normalized to Actin. The
expression level of the control group was arbitrarily set at 1.0. *P < 0.05 and **P < 0.01 compared with the control
group, TP < 0.05 and 7P < 0.01 compared with the CDDP group, P < 0.05 and #P < 0.01 compared with the CDDP
+ celecoxib group; Tukey’s post-hoc test. Data are presented as means with S.D., n = 5-7 per group.
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LA

B

ARETIEET, AX7F U ALY NSAIDs 28 CIN O U R 7[R+ & 72 5 a5 L
TR, RIS K DR A RGE LT, A X T U VAT I A~ U —
T RARA 2 FOFERRST o LU ORE R A RT3 Z L0320, Lo LR
5, NSAIDs ®ffH & CIN & OB EZfF L TV Ao T, 774~ —= 2 RN
A ¥ b TOMREERRRTA X BERFFE O FT A v OFT I E THRESI LTV, L
TeRoT, B HZ V=2 RARA V bOHREZHONTARBE O A Z T F U 2 ZORER
X, 5% 7T T4~ ) —2 2 FRA b TORGECHTA & BARIZE 21T > TV R TEHER
HRTHDEBEZBILD,

ARBFHTO CIN FHIEHIL 29.5% TH D | EITRE ST D CIN FEBHE & [FFLE
TholeZ LD 9, KIRFTORERIIERKR N OTREEDH 5 & DO TIIRNZ LRSI
72, F7=. CDDP $5-H38 D 25.1%5° NSAIDs R L T\ =2 L6, NSAIDs A3
B INTWHEFIZLEIZ CDDP 285325 FROBENPLETHDL, LNLARBL, K
IRt OBEAFR SCTIE NSAIDs #65- F1EOFE#EA 2 <, —EOLDHERLRDON, 25 WIELH
IR L TW D DD XBIR DN, LTz -> T, NSAIDs O# 5 51kDENT CIN
WZRIETHENRR D REMELR & D,

BRI SCRENC AR AA T ARG EN TV D AEEMITERWZ LA REN T, Ziuddt &
NICTR R ETEA XY =2 RARA » P TOFETH D Z &b, it Fay7e 212
R ARIND ZEIERT D EEZROND, £z, EWFRIEMIT = — AT 5%
7T N — TN TlE“first course evaluation” 7 /L— 7 Tl 7z < “total course evaluation”
TN—TIZBWT NSAIDs N CIN O Y RV K1 Thd Z ENRENTZ, Tiuld
CDDP BEMRICEB W TERBEL R TTDTHLEBEZOND, EHITINETIZ, T b
\ZCDDP Z &5 Lo 1B CHLERICT 7 F I REHINL D Z & W, Fi-,
CDDP iE# G- 1T ARG L BRI T 2 77 FHEBENEIML T D 2 & 2
LCFEY 19 total course DN LV CIN ZHIE LT o7 EELLTWS, —FH T,
ARRET CITEE S SO ME CIEMFREMAIT =2 — AT 2 7 7 — Tt LT 278
o7z, CIN 1% CDDP O# G- #{&AFME L BN H D Z L AsRESNTEY 9, ot~
ITN—TICBLTH EBRDLMBHRO BN D,

ARWFZED A 2 T F U 2 2 ZFE0 < 2@ limitation &N TVW D, T OB LD
N, 6N HANLHIRSN TWAERLTH-o72Z &6, NSAIDs & CDDP & O ffH %
BRLTWDEIZT T, BERHIBUZBE LTS T ARG ENTWD ATREMER &
%, F7o. CIN PRIFIEICIE Mg OEHoNA RL—3 g HAEREPM LTV A 18
3 AR LOF CINOOIEOFERAE 774~ —= RARA L FELTWHDHED
W2, ZOREE, BEMOPIZIT EFLOBBTES TSN TV RWEENEEND -
. NSAIDs IRAFEC N D BENRL S FEN TOARPEITAE TE RV, Fio, Aif
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ZE IR SN D7, BV H Y —2 2 RiRA ¥ R CTORILEAN TN D 7= BEY
MR T A L BNABECOF I B2 2 W[ RetEnN & 0 | FFIC E O D NSAIDs 23 f
MENTWEDPRAHTH S, Lioh-> T, EHEFFEIC L Y NSAIDs 28 CIN ~K&IF 35
BERGEMICRHMET 52 & & LT,

B2 |- slakk % VN7 in vitro TOREHNT LY . NSAIDs 1213 CDDP 0 # s cE % 44
g, MO S A1ERAEZHET L2 ERHLNERD . Invivo TEL 22X 71X CIN %
BREE, 77 m 7 I CIN ZHifS 5 2 2o Le, ELafx7id
COX-2 BIRAJICIHE L, 77 u 7 = 0% COX-1 ISR E W28 19, NSAIDs
MTO CIN IZIFTHEDE L COX-1 & COX-2 ([Zxid 2 BIRMEDEWNTH 5 & T4
LTz, L LN D, invitro TOREFRED, L ax 7 L0 COX-2 IZRIRTEN
VWBRZ a7, ZeE a7 2 ) COXLISERIRMERE WY e T 71X
CDDP OfifafEE IC B2 KT S o7z, £, Bl aFkxy 7 LAERIC COX-2 ITER
PERENT b BT 704 1% 5 A1k CDDP OIS 2898 S ¥ ho7z, Lo
T. NSAIDs fffIFD CIN ~D21: COX FFKTFNRERTHD EEZBND, ZD%M
FUITAMETTIT o 72 17 D NSAIDs Z[FFHCFHME L 7= 2 L THL A ERY . ZHhET
(2[R U4 T4k NSAIDs 75 CDDP OAIEETE 2 K E 3 88 & 57 L 7= 8k 1370
WV, — T, BEIZHE SN TS NSAIDs @ COX BLEIZXF 2 R4 1T recombinant
® COX ZHAWVIZFHli T v 37, FEEIC NSAIDs 2 HIFENIZEL Y JA N7 IREE T COX
(TR 2 PHF IR 2 s LT 37 < . EHE OMRF 2R AN F o Ra2/0 2 L i
T&ERMNoTm, L=d-> T, NSAIDs 728 CIN (2 FIE 3888 COX ARAFEIZR D IR AFHY
IROMTE BRDBRINRD BN D,

Tl ax 7N CINICRIFTREBICITBEA NV A — I — A — T 7 UV —v— T —
NEG5T 52 L E#BH LML Lz, CDDPIZX5MlakEEIX ROS OEAICL VAT Z &
225 9 ROS DFrE, KUOMEA N L2 28 EiMEA & 5 2 & 23 CIN O FRHICA
e FBTH D, T, PURLIER Z 57 &S & CDDP & OfAE HEIZ B 2 Mt
TP TEY ., FIILIERZE>27 L7 I CIN 2B S5 Z LN HESN TV D
38,39 F7o, CINIZI ha v RUTEEICIVAEALLIN W, A= N7 7 V—ICXVEEL
ZF AN FTNREEIND Z & TCIN PSS Z & MEIN TN D 30, FEEE
W2, A= b7 7 VAT I 2 TCCINAFREIND Z R REITWDH L
M A0 F— T 7 U— el b /EAIT CIN BRI HE R BRI TH 5,

L axy 7o CIN BB RICHIBLIER E A — b7 7 =535 2 L0VURIB S L
=i T, Ay i inb~s——0OREAZED ST, e e e
>3 CIN Z R S DT OV TSI TE R0 oo, EFILINETIC, B
C CDDP % it 3% b7 v AR —F —DOFRBELEBIZ D, BliCIs1F 5 CDDP EREAN
D352 LT CIN BT 5 2 L 28E LT3 14159, CDDP IEEEICH VT, OCT2
& CTRIICKVEV A, MATEL IC X W HRfitS 5 39, £ Z T, NRK-52E fifldiZis
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i7 %5 CDDP & NSAIDs [RRFRIIFOMIIAN T 7 FF EE&EZFHMI L7223, Eraxs
RTZNANET BT = ORIEERINIARN T Z FF EEEICEEZ KIS W L6
M & 72 o7 (data not shown), ZDZ b, Zhus NSAIDs 1 b7 o AR — & —3H
EENZBE Lavs, b L <IEZBER O CDDP O b 7 U AR —F —iit kL v K
TN ENBRZLND, Invivo DIFFET TIIBERED T v b &2 HWZ23, OCT2 (TMEEL Y
HEMETREENS . ZHUTHEWVEEIZ CDDP 230/ ST VW2 EAMEIRTW5
A, Lo T, CINFHEETHELRLTWVWEIN TSR, 7AWy a 7B T2
AR —=H =~ ETEENMENGA ., HEPEICBWTH CIN S8 2 /REMER H 5, £
7o BRRBIGICBWT, 7wy mn o707 a Ry 7 ThhHI7AvETe 7T
XEFVIENAERICHNGND Z b 42 ZO3EAIN CINIZED L O g% KX
FTNZOVWTHRADBETH D,

In vivo TORFHIBWT, BEELZFMET 572912 SCr i & Kim-1 @ mRNA &% &F
fliL7z, &l axs 7O S Xl~—%5—C CDDP H# 5 L 0 A EICHED S8z
B, 7anera 7z HESGIE Kim-1 © mRNA %K S87-—5 T, SCr il
CDDP Bl 5 & [FfRECTh o7, Ziud, Kim-1 OFH»A SCrfE kv b ~—A—& LT
DIBENENZ ENRRESNTEY ¥, 717 a 7= %G5 0EE) SCr 6T
IS FUZL oD TERWNEEBZ bINLD, o, ey a7 = i HEGI
CDDP |2 L A {A&ERD ZTiE ¥ 7=, CDDP (2 XA REB/ITEMAREICLIVAELS LD
ELEZOLNTEY, £z, EENO Mg IRENED L TW5546, CIN AHmIng 2
ERMEEINTVWD 9, ZDZ b, 7L a7 U HEHEEIC LA EERDIL.
RWVEREENAE Uleh, &2 WIEEREE & 21Ut 51K Mg JRIEIZ L Y CDDP O @A
B AELTEEDEEEZLND,

ARRFCIX in vitro T 17 FED NSAIDs O 2% 3Hi L, CDDP Ok % i & 1
iR, M ORI S 7= NSAIDs ([C9W T in vivo TE bICHEt 21T -7, — . in vitro
TEY 7 u7 =) 7 %250 <200 NSAIDs (% CDDP OfifufEE 25 KIS 720
ZEBBBMNEIRoT, ZAUD NSAIDs O HITIE, FEREIR THAJRIRIT R 2 8 B 73
BEWbOREEND DD, CDDP HHEHICZRIMHTE D NEMEET 2720121% in
vivo CE LR LMANEETH L EEZBND,

FiamE LT, AZT7F U ALY NSAIDs 12 CIN DU AV [KF L7325 2 AL
Lotz Fio, HEEHFEIC L W, NSAIDs OHi2ix CIN 2R S5, BE S 872
W, B SEEREAETL2L0RHLZ L E2H L0 L Lz 49, CDDP L AEEIC
NSAIDs ML &6, 7B R T X 7200 b T R /VEOMOTIRIESLE~DZE
B, AT CIN BBV R A AT HZ L2 LNE LIk L af s T ~DERRHERE S
Nb, £z, AFFRIZVAR—Z « hT AL — a L) S—FIZHRSEMFT2tEDZ 2
EMB, A%ITEL X7 CIN 28 S 2 0% BIRAFIE TRl L TV < B2 H
Do
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5%  CDDP OHUESR 2 = 5 NSAIDs DR

il

C LT

ZHIVETIZ, —HD NSAIDs ICIFHUES IR A AT 5 2 ENRBINTEY 2122
CDDP & NSAIDs OfiAAEDEIZ LY . 23 AJEN R Z B S ¥->-> CDDP OhillEEzh %
LI ERHEFTE D, LLaRD, EORED NSAIDs NS R E=H LT\ 5
DOWEFZ UL [F—5MF CTH%kd NSAIDs ] % bl L2 3E 1372, % 2 TAIFSE
Tl BAFLRBE TSR 1AL ANZEE L, Iilids AMIIC GRS ) R % 779 NSAIDs
ERBET L LT,

— T, BAFEYRIEZED T BT, BEOHIN ARIMMEESSREE 725 40, &
B3 HLs A FNTxE U CiitE 2 4595 2 & T, 1RO T, InREBIR O R, 1aFiE
PILOBANCT LD | BDAIRRDWET L 70D Z 0D il 72 WL O AT IS 1S
DEGEEMZE & 72 5 MBI OHIDS ARG T3 D2 {bX° DNA 18 %
DILHETR EW B0 48 IR & 72 DHLD AKIRH AHIRL OFEFAIC K > THR & 7RIt RS A3 17
1£9 % 49, CDDP MitPEDBEEHE I TEEHR G SN TH Y, RENRbLDE LTI AT -
TNH I U N T v AR—%—To 5 cystine/glutamate transporter (xCT) Z /L 7=
ROS (Zx 9 2 BHED W) 15050 #pffifd~—H —d 1 i Tdh 5 sex determining region
Y-box 2 (SOX2) (2 X % CSCs #RI#REDTLIER K138 5 5V, Akat %k CDDP it A% A A
Rk 2 RS2 UIREHC WS Z & ©, CDDP it oA IS 579, CDDP OHUlfgE 2R %
5 NSAIDs #RFT 52 & & LT,

£72. CSCs (THESFMFEIC 0.01-1%F/E L, BAMIER E =TV F—0 b v FIfLE
L. HCOHEMECHEBIEMEE, /2bie, . P AAIMMERREZ/A L TWnLEED
TG 52,53, FLs ARSI & O LT BR. S AR HEIR L T h CSCs 2 EAFET 25
By BDADRERETDHEEDLNTNDZ LD 3, DAL T CSCs Z#1ER & L
127 70 —=FOWRFEITOIN T D, ARFTTIE CDDP MDA HEZ1) Tlde <, CSCs
WCH R AR NSAIDs 28R+ 5Z L & L,

AREETIZ, CDDP MHEDOH IR L & F 208 AMia, LT CSCs (122hH % /~§ NSAIDs
ZiHfi L. CDDP OHUEEL % ED D NSAIDs # % T5Z LA HME L, Flix Mgt
AT 2T,
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M EBRME R OTT ik

OH M
B B L RO L ORI L,

50 R

b bR AFIIEER Td D AB49 Hilll (American Type Culture Collection, Manassas,
VA, USA) & b b/NHIRRA2S AfakE T % SBC-3 il (JCRB flifid /N> 7 | Osaka,
Japan) % 7z, 10% FBS & 1% penicillin-streptomycin % &#¢ RPMI-1640 (& &~
A v BFYERIFERR 4R, Osaka, Japan) Z#852%#k & L CHW, 37°C, 5% CO2 5T D
A FaX—F—NTE#E LT,

% =TH CDDP MR DT
ML T O IR BE DI &2 Z L E 4 Ab49/parent Hifid, SBC-3/parent fifd & L7z, Zi
S CDDP 2224 6.7 pM, 0.6 pM & CHEHEES T2 LFM L, 1+ AR
LH% SHERN R L7, CDDP itttk % 241 A549/DDP #iifi, SBC-3/DDP i
L. MEFE% 271779 5 CDDP %#[Rk%E$ 2% HT CDDP & £ /20 E&IE T 2 » AL
Ltﬁ% L7z, SHIT, —EMlaz maiirr L, fiEsi% T 6 CDDP IZxi 2 #iiEic 21k
RN & B LT,

SEVUTE A A A=A

B P H BNEEFRERRICIT oz, 728, Ab49/parent flifid & A549/DDP X
5,000 cells/well ¢, SBC-3/parent ffifd & SBC-3/DDP #fifai% 20,000 cells/well THEHE L
7o

FEH mRNA ¢

FE—E F O FLHEICEEO Total RNA O, WEEE K. real-time PCR & [A]
IZAT o 72, 7235, Table 13 (2 L 7= primer O HLALS % 7~
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Table 13. Primer sequences for real-time PCR.

Genes Forward sequence Reverse sequence
h18S 5-gttggttttcggaactgagge-3’ 5-gtcggeategtttatggteg-3’
hACTIN 5’-tggcacccagcacaatgaa-3’ 5’-ctaagtcatagtcegectagaagea-3’
hB2M 5’-cagcgtactccaaagattcagg-3’ 5’-cccagacacatagcaattcagg-3’
hGAPDH 5’-caatgaccecttcattgace-3’ 5’-gacaagcttecegttetecag-3’
hHMBS 5-attgctatgtccaccacagg-3’ 5-ggtttctagggtetteccaac-3’
hHPRT1 5-ggactaattatggacaggactg-3’ 5’-getettcagtetgataaaatctac-3’
hSDHA 5-tggagacctaaagcacctgaag-3’ 5’-tactcatcaatccgcaccttg-3’
hTBP 5-ggataagagagccacgaacc-3’ 5’-getggaaaacccaacttetg-3’
hOCT4 5-ctgggggttetatttgggaag-3’ 5’-tgecteteacteggttete-3’
hSOX2 5’-accccaagatgceacaacte-3’ 5’-cttctecgtetecgacaaaag-3’
hCD133 5-tcaaaaggagtcggaaactgg-3’ 5’-cagggatgatgttgggtcte-3’
hCD44 5-gcaaccctactgatgatgacg-3’ 5-aatgtgtcttggtetetggtag-3’
hCD44v9 5-agcagagtaattctcagagette-3’ 5-gcttgatgtcagagtagaagttg-3’
hxCT 5-gtacgagtctgggtggaac-3’ 5-agcttgatcgeaagttcagg-3’
h4F2hce 5-aagaaccagaaggatgatgteg-3’ 5-gggagtaaggtccagaatgac-3’
hMRP1 5-gtgtgggtgcecttgtttttac-3’ 5-atatgccecgacttetttee-3’
hMRP2 5-tgaacctgatgtctgtggatg-3’ 5-cctgaatggtcttactettggtg-3’
hMRP3 5-tcagacagagattggagagaagg-3’ 5-cgtggtcaaagatgtgettg-3’
hMRP4 5-tgttcttetggtggetcaate-3’ 5-aggcttctgtgegteatte-3’
hMRP5 5-tcttetgtgtgggaatgateg-3’ 5-ttattgtaggegtggatggtg-3’
hBCRP 5-ttatccgtggtgtgtetgga-3’ 5-ttcctgaggecaataaggtg-3’

TAF HD AT ERE

Mm% 24 well 7L — bk (Corning, Corning, NY, USA) Z 50,000 cells/well #5fE L. 24
RFfIREEE L7, £ 0%, BERROZH, LTt axe 7 2iRML., 48 IFfikz# L
Too 2B, B L a X THRMEEOREET O & DMSO IR 0.1% & Lz, &%, 5
Tk &krEL, 37°C 41 T T uptake buffer (140 mM NaCl, 3 mM KCl, 1 mM CaCls,
1 mM MgCls, 10 mM d-glucose, 5 mM HEPES, pH 7.4) 500 pL. C 2 [A1¥E# L. uptake
buffer z 500 uL 12T 37°C T 10 5flA »Fa~~— K L7z, D%, buffer Z[RrEL,
0.5 pM D [14C]-cystine (PerkinElmer, Boston, MA, USA) % & ¢¢ uptake buffer (pH 7.4)
Z 250 pL L., 37°C T 15 43MA v F=2_X—hL7, £ F=2X— K%, 4°CD
uptake buffer 1 mL T 3 [F#E# L, 0.5 M NaOH 500 pL. CHila Z &g L=, #MEk o
VTN ATS pL B, TS L, Rk > F L— 3 > 7 7L (Ultima Gold;
PerkinElmer, Boston, MA, USA) % 3 mL Iz, &Kk > FL—rarh v %— LSC-
5100 (H ZHUAERT. Tokyo, Japan) TH&H v 7LD EHEM ZRIE L=, 7=, %O
H 7 25 uL & Fv>. BCA Protein Assay (Thermo Fisher Scientific, Waltham, MA,
USA) TH U7 EREAZWE LT,

FEIE xCT — M@ R
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xCT 38177 A F (xCT_pcDNA3.1/Zeo (+) L =2 ha— VDT Z A K
(pcDNA3.1/Zeo (+)) 1% GenScript (Piscataway, NJ, USA) /»HEA L, 77 A3 Ko b
7 A7 =7 MZiX Lipofectamine 3000 Transfection Reagent (Invitrogen, Carlsbad,
CA, USA) # iz, #ifld% 24 well 7 L— NZ 2.0 x 105 cells /well TIERE L, 24 KRS
#Llz, £O%, WREKAWREL, JUEMELZ S E 728K % 500 pL s L7z, Table
14 R TR ZFR L, S|IRT 15 A ¥ 2 X— K L72&ICH well (2 50 L 37
WL, 24 Refil53E L7, T0%, JUEMEZ G 2V ERIK CHRBR O, b L<IX
CDDP #¥N L, 48 FFEIEGHE L 72 RITHFHTH W=, 7238, 96 well 7L — h COMFIT
(3R A 40,000 cells/well THEREL . 2T 1/6 fism & L7z,

Table 14. Composition of reaction solution for transfection with plasmid.

Component Volume
Plasmid (0.5 pg) Variable
Opti-MEM I Reduced Serum Medium 50 pL
Lipofectamine 3000 Reagent 1.5 uL,
P3000 Reagent 1 uL

HINEH xCT /v o7 X o

xCT siRNA (HSS119128) & 47 1 7 2 hm—/L siRNA (12935300) I Thermo
Fisher Scientific (Waltham, MA, USA) 7»68EA L, siRNAD T 27 =7 NIk
Lipofectamine RNAIMAX Transfection Reagent (Invitrogen, Carlsbad, CA, USA) %
W7z, siRNA 73 120 nM (272 % X 9 Opti-MEM I Reduced Serum Medium (Thermo
Fisher Scientific, Waltham, MA, USA) Cii# L, Lipofectamine RNAIMAX Reagent %
1/100 f5 8N % TR T 20 oA o F a_X— L7z, D%, 6 well 7'L— MZ4 500
pL IR L, 1.25 x 105 cells /well & 725 X 5 PUEWE % & £ 72\ WOEFEIE TR L 7=
a7z 2.6 mLINA, 24 REHEEE L7, £O%, PUEME ZE £ VEERIR THRERIROR
#i, L L<IZCDDP Z{RIM L, 48 WiIEEEE LI RICHFENI MWz, 723, 96 well 7' L—
R TOMFTILMAL A 5,000 cells/well THEREL, 42T 1/25 f5& & LT,

% JLIH  Sphere Formation Assay

R & LT 1% penicillin-streptomycin, 20 ng/mL epidermal growth factor
(Proteintech Group, Rosemont, IL, USA), 10 ng/mL basic fibroblast growth factor
(Proteintech Group, Rosemont, IL, USA), B-27 (Thermo Fisher Scientific, Waltham,
MA, USA) %Z%&ie DMEM/F12 (GE Healthcare UK Ltd., Buckinghamshire, UK) % f\»
77 #in% 96-well ultra-low attachment microplates (Corning, Corning, NY, USA) (Z
400 cells/well TH#EFE L, A549/DDP fifiix 7 AfHl, SBC-3/DDP ffaix 9 ARKGE L, X
TxzuAf REBRS T, £OMOEHIARNIT 2-3 A BTV, well NOY-EOREK &
BREL. FMEOH LWEEREREZINA, £O%, CDDP LU NSAIDs iR L., 48 KFfHL;
F LT, B, NI ORERT OfKKE DMSO I 0.1% & Lz, &k, A7xuA
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REABAMSE FCH V> b LTz, 7235, Total RNA flitHIREIZ 1% A549/DDP #lifid % 6-well
ultra-low attachment microplates (Corning, Corning, NY, USA) (Z 12,000 cells/well T
#&FfE L. SBC-3/DDP #ld % 100 mm ultra-low attachment dish (Corning, Corning, NY,
USA) (Z 70,000 cells/well #%#E L T Total RNA o4 #1772,

R BURTAREAT

HEHEATIX unpaired Student’s t-test, Tukey’s post-hoc test. Dunnett’s test ® 9 B
LiebDz M, P<0.05 #HEE LT, #aHi#hTix SigmaPlot 14 ZH W TITo 72,
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FH EBRER

#—IH CDDP it oS ANk O ST

RFHISESL S CDDP itk & N ifias ARk DOBISL A 1T - 72, CDDP (Zx3 % ICs0 fE
%, A549/DDP Hifd T 24.9 + 1.5 uM, Ab549/parent 2T 12.0+£ 0.6 uM TH o722 &>
5 CDDP Mz L v 2.08 50 IbitE% ~ L. SBC-3/DDP #ifid T 11.4 + 0.6 uM.,
SBC-3/parent Ml T 3.1+ 0.5 uM TH 7= &5 CDDP Mt ERIC LV 3.68 fFDHK
PiEZE R Z ENBH LN E 2572 (Figure 9A and 9B),

(4) (B)

120 - 120 —
T 100 T 100
E €
- =
S 80 = 80
= =
S el S
oy £
Z 4t E s
z =
Z 20~ & As49parent 2 20 & SBC-3/parent

& A549/DDP . & SBC-3/DDP
0 L] il it 0 Mgl il il LT
1 10 100 0.1 1 10 100
CDDP (uM) CDDP (uM)

Figure 9. Cell viability of A549 and SBC-3 cells with or without resistance to CDDP.

(A) A549 and (B) SBC-3 cells were incubated with CDDP (0—30 pM). White circle and gray circle indicate the
parental and the resistant cells, respectively. The ICs was 12.0 + 0.6 uM in A549/parent, 24.9 = 1.5 pM in
A549/DDP, 3.1 + 0.5 uM in SBC-3/parent, and 11.4 + 0.6 pM in SBC-3/DDP. Data are presented as means with S.E.
from three independent experiments.

%5 14 CDDP i A3 Al oD R

MHERTZIC BT 2 & fi~— 7 —DO mRNA OIS D, N AX—E U T BIET
FREBEOLENZ5HE L 7=, 18S. ACTIN. Beta-2 microgloblin (B2M). Glyceraldehyde
3-phosphate dehydrogenase (GAPDH), Hydroxymethylbilane synthase (HMBS),
Hypoxanthine phosphoribosyltransferase 1 (HPRT1), Succinate dehydrogenase
complex, subunit A, flavoprotein (SDHA), TATA-binding protein (TBP) ® 8 fED /N7 A
F— UV AR 2RI L7ZRER A549 i Ti% B2M 23, SBC-3 #ifd Tid GAPDH 73
CDDP [iftERi{# CEB L TW o7 2 b, Thba L7 7 LU AR FE LTHW
% Z & & L7z (Figure 10A and 10B), &IZ, #ffifid~—% —Toh % Octamer-binding
transcription factor 4 (OCT4) & SOX2, CSCs v—#—T& % Cluster of differentiation
(CD) 133 £ CD44 & CD44 variant 9 (CD44v9), xCT & Z DO#iA 1 TdH 5 4F2 cell-
surface antigen heavy chain (4F2hc). HiNAKIZPEIT D N TV AR—4—TH D
MRP1-5 & BCRP ® mRNA #% CDDP iift£ai#: Tk L7z, € OiEA, CDDP %
LD, A549 Ml Tl SOX2 #BiAS, SBC-3 fifld TiX xCT HELN LH L TWVWaH Z &n
B 572 & 725 7= (Figure 10C and 10D), SBC-3 #id T xCT @ mRNA &3 EH L Tz
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2D, xCTORETHLATF U EZAV, xCT OREL -~V EFHMEiLT= L Z A,
AB49 L TIEY AT > DB AT AL 723> 72— J5 T, SBC-3 #ifid Tk CDDP i
FERFIZE D VAT OBV IAALN EH L TND Z ERHLE -7 (Figure 10E and
10F),

SBC-3/DDP fifa T xCT A LH L CWi=Z &, £72. CDDP © 7 L& F A4 bk
IXMRP2 OREE L7025 Z &b 8 xCT HEFEAITH D ALVT 7 %7 U KT MRP [HE
#ITdH D MK-571 75 CDDP ORI R IETRBEE GG Lz, AT 7 H T3k
£ TFI2BW T, SBC-3/parent il & SBC-3/DDP i CDDP (x4 2 #HFHEIMET L
7c—7J5 T, Ab49/parent fifid & A549/DDP flifld TILZALFD Hiv7eh - 7= (Table 15),
F72. MK-571 477 F Tld A549 Hiffn & SBC-3 Mt c B2 GR e S oz, kD
fER L0, SBC-3 #iffaTl% xCT 7 CDDP (254 2 HEFiPEIC BEARRE 2 H > T\ s 2 &
AN <V AW

37



@)

[
(
h

eycle threshold
~
[=]
T

15 -
10 —;
5 I I I I I I I I
188 ACTIN BXM GAPDH HMBS HPRT1 SDHA TBP
[ A549/parent 1 A549/DDP
(B)
30
=
25 fa— = Eé =
= = ==
£ 20 =
E ==
= 15
z
10 -
=
—_—
5 | | | | | | | |
188 ACTIN BXM GAPDH HMBS HPRT1 SDHA TBP
[ SBC-3/parent 3 SBC-3/DDP
©
40 —
**
L
= 30
E
g
=20+
s
E
E 3
_E 1.0
H. * H H H‘ H H
e pg * 3
- Ed *
* =
UL i L0

&
RO I P2 SIS LEL
FFTF T TS ESE

[ A549/parent 0 A549/DDP

&£ &
& Q,C-

-

38



relative mRNA level
-
[—)
T

30 F
20 |
1.0 - . * . .
i f N.D.N.D. D i
0.0 R ) > 8
& & ¢; b - X
c%@cﬁc@~.s§&¢$‘.§c
1 SBC-3/parent ==xd SBC-3/DDP
(E) F)
0.5 — 0.05 —
E T
2 e
2 — o [ *
£ 04 T 2004 i
i ]
:2 0.3 T 2 003 -
i E
2 02 £ 002 I
B E
2 01 2 0.01
= Z
z 2
0.0 0.00
1 AS49/parent =1 AS49/DDP 1 SBC-3/parent ==x0 SBC-3/DDP

Figure 10. Several marker mRNA levels and variation in cystine uptake in cells with or without resistance to
CDDP.

Transcriptional profile of the cycle threshold values of housekeeping genes in (A) A549 and (B) SBC-3 cells. The
left box presents the parental cells and the right box presents the resistant cells. Boxes represent the lower and
upper quartiles of the cycle threshold range with the median indicated. Vertical bars represent the 25th and 75th
percentiles, n = 9 per group. ‘P < 0.05 and “P < 0.01 compared with the parental cells; unpaired Student’s t-test.
mRNA expression levels were normalized to those of (C) B2M for A549 cells and (D) GAPDH for SBC-3 cells. The
left bar indicates the parental cells and the right bar indicates the resistant cells. The expression level of the
parental cells was arbitrarily set at 1.0. Uptake of [14C]-cystine (0.5 pM) by (E) A549 and (F) SBC-3 cells was
measured in uptake buffer (pH 7.4) for 15 min at 37°C. The left bar indicates the parental cells and the right bar
indicates the resistant cells. “P < 0.05 and *P < 0.01 compared with the parental cells; unpaired Student’s t-test.
N.D.: not detected. Data are presented as means with S.E. from three independent experiments.

Table 15. The ratio of the ICso of co-treatment with CDDP and inhibitors to the ICso of CDDP in the MTT assay.
Co-treatment with sulfasalazine (100 pM) Co-treatment with MK-571 (10 pM)

Ab49/parent 1.00+0.11 1.10 £ 0.06
A549/DDP 0.96 + 0.08 1.20+0.15
SBC-3/parent 0.51+£0.03* 0.78£0.12
SBC-3/DDP 0.63 + 0.06" 1.19+0.04

“P < 0.05 compared between the ICso of co-treatment with CDDP and inhibitor and the ICso of CDDP alone in each
cell; unpaired Student’s t-test. Data are presented as means + S.E. from three independent experiments.

%=1 xCTwFEIRBL2 SBC-3 fildo> CDDP Pk ic K IE 7 %
SBC-3/parent #lifldiZ xCT Z# —@MEEFEIFHEIE I H7- L 2 A, xCT ® mRNA EI34 EIC
5 U (Figure 11A), CDDP (Zxf9 % ICs0fEIL 2.0+ 0.5 pM 725 4.6 £ 0.4 pM |Z EH- L
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7z (Figure 11B), LLEOFER LV . SBC-3 Mfidic 1T xCT 388 D 525 CDDP Ak,
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Figure 11. xCT mRNA level in and cell viability of SBC-3/parent cells overexpressing xCT.

(A) xCT mRNA expression level was normalized to GAPDH. The left bar indicates the transfection with pcDNA3.1
and the right bar indicates the transfection with xCT_pcDNAS3.1. The expression level of the pcDNA3.1 was
arbitrarily set at 1.0. **P < 0.01 compared with the pcDNA3.1; unpaired Student’s t-test. (b) White circle and gray
circle indicate the transfection with pcDNA3.1 and xCT_pcDNAS3.1, respectively. The ICs was 2.0 + 0.5 uM with
pcDNA3.1 and 4.6 = 0.4 uM with xCT_pcDNAS3.1. Data are presented as means with S.E. from three independent
experiments.

FIE  xCT / v 7 Zv 2 h A549 filifi> CDDP #HiMEIC T 8

AB549/DDP #ifiic W T xCT % / v 7 Z 7 v LizfE R, xCT © mRNA &34 Z I T
L7=—J57C. CDDP it kiz L v E&H L7z SOX2 ® mRNA #1328k L 7> 7= (Figure
124), £7=, xCT / v 7 X UWHZETF 5D CDDP IC#T 5 ICsoflix, =2 he—/L T
139+ 0.1 pM, xCT / v 27 X7 T13.5+0.21uM Th-o7= (Figure 12B), UL EDfEFR
X 0. A549 #ifao> CDDP ffifhAbizix xCT OB 513K <, B2 285 & LT SOX2 DY

B3R S iz,
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Figure 12. xCT and SOX2 mRNA levels in and cell viability of xCT knockdown A549/DDP cells.

(A) xCT and SOX2 mRNA expression level was normalized to B2M. The left bar indicates the transfection with
negative control and the right bar indicates the transfection with xCT siRNA. The expression level of the negative
control was arbitrarily set at 1.0. **P < 0.01 compared with the negative control; unpaired Student’s t-test. (B)
White circle and gray circle indicate the transfection with negative control and xCT siRNA, respectively. The ICso
was 13.9+ 0.1 uM and 13.5 + 0.2 uM for cells transfected with negative control and xCT siRNAs, respectively.
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Data are presented as means with S.E. from three independent experiments.

FAIE NSAIDs HAIAAS AL O MR AT R IFE T %

FROBmFNC LY, B2 % CDDP it 4 A9 % 2 fifHo CDDP Mt lins A Efaik
ORISR Lz, 2SI E AV, 2 TR L7z 17 oo NSAIDs A3 fiAs A Al
DOMBAAFRIC T TRHELZFTN L7z, ZOfEF. A549 #ifid Tik CDDP i 2 B4
oI L ax T TIxd 5 ICo AN HE H X1 (Table 16), SBC-3 i ¢l CDDP ffifi4:
OHEMICEAbL TR axy T Yru vt s TV T 2 F ABO ICs EARH ST
(Table 17), F7=. &t L7 NSAIDs @%ﬁ?}%&*ﬂ@ﬁ#@%ﬂﬂﬂ@iﬁ%% Figure 13A &

Figure 138B (Z/R L7z, EORER, 2 FOMIIZIEE LT CDDP fiftE DA HEIZE b 697,
?VZ%V7\9an7I%&\7»71+AM\%7:TAMﬁ#ﬁ@M%%T? &
D LNEZRST,
Table 16. MTT assay of NSAIDs alone in A549/parent and A549/DDP cells.
NSAIDs Evaluated ICso ICso Concentration of
concentration (uM)  in parental cells (uM)  in resistant cells (uM)  co-addition (uM)
Aspirin 0-200 > 200 > 200 200
Celecoxib 0-100 87.9+0.6 76.0+4.2 50
Diclofenac 0-200 > 200 > 200 150
Etodolac 0-200 > 200 > 200 200
Flufenamic acid 0-200 > 200 > 200 100
Flurbiprofen 0-200 > 200 > 200 200
Ibuprofen 0-200 > 200 > 200 200
Indomethacin 0-200 > 200 > 200 100
Ketorolac 0-200 > 200 > 200 200
Lornoxicam 0-10 >10 >10 10
Mefenamic acid 0-200 > 200 > 200 100
Meloxicam 0-80 > 80 > 80 50
Naproxen 0-10 >10 > 10 10
Oxaprozin 0-200 > 200 > 200 200
Piroxicam 0-200 > 200 > 200 200
Rofecoxib 0-25 > 25 > 25 25
Zaltoprofen 0-200 > 200 > 200 200

Cells were incubated with each NSAID. The MTT assay was evaluated until each saturation concentration. The
concentration of the NSAIDs co-added with CDDP was defined as no effect on A549/parent and A549/DDP cells
within the range of 75-115% cell viability in treatment with NSAIDs alone. Data are presented as means + S.E.

from three independent experiments.
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Table 17. MTT assay of NSAIDs alone in SBC-3/parent and SBC-3/DDP cells.

NSAIDs Evaluated ICso ICso Concentration of

concentration (uM)  in parental cells (uM)  in resistant cells (uM)  co-addition (uM)
Aspirin 0-200 > 200 > 200 200
Celecoxib 0-100 81.8+0.3 77.2+1.1 50
Diclofenac 0-200 133.6 £ 3.3 166.8 + 10.7 60
Etodolac 0-200 > 200 > 200 200
Flufenamic acid 0-200 149.4+ 7.7 168.5 + 6.2 60
Flurbiprofen 0-200 > 200 > 200 200
Ibuprofen 0-200 > 200 > 200 200
Indomethacin 0-200 > 200 > 200 100
Ketorolac 0-200 > 200 > 200 200
Lornoxicam 0-10 >10 >10 10
Mefenamic acid 0-200 > 200 > 200 100
Meloxicam 0-80 > 80 > 80 50
Naproxen 0-10 >10 >10 10
Oxaprozin 0-200 > 200 > 200 150
Piroxicam 0-200 > 200 > 200 200
Rofecoxib 0-25 > 25 > 25 25
Zaltoprofen 0-200 > 200 > 200 200

Cells were incubated with each NSAID. The MTT assay was evaluated until each saturation concentration. The
concentration of the NSAIDs co-added with CDDP was defined as no effect on SBC-3/parent and SBC-3/DDP cells
within the range of 75-115% cell viability in treatment with NSAIDs alone. Data are presented as means + S.E.
from three independent experiments.
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Figure 13. Effect of NSAIDs alone on lung cancer cell viability.

(A) A549/parent and A549/DDP cells and (B) SBC-3/parent and SBC-3/DDP cells were treated with each NSAIDs
for 48 h. As for the concentration of NSAIDs, the maximum concentration described in the evaluated concentration
in Table 16 and Table 17 was used. *P < 0.05 and “P < 0.01 compared with the each control group; Dunnett’s test.
Data are presented as means with S.E. from three independent experiments.

FiNTH  CDDP OHfids AMMIEIZ 33 2 Befiiazh F i X7~ NSAIDs %2

RIZ, Table 16 & Table 17 (ZFC# L7, MMAAFHRN 75-115% & 72 5 NSAIDs O
T CDDP & FIEfRIN L, CDDP & NSAIDs [RIBRINEED ICs0 fil & CDDP BN D
ICoo DA R LIzE 2 A, B CEMREZ R LIy /e T Sy, TV T7 =) A
fg, A7 = AfRIE A549 il & SBC-3 i35\ T CDDP O Mlash Rl 8% LT
ERVWZERELMNERD . b NSAIDs [3AHMNEYIC CDDP O Hifuzh 2 &b 5 =
i s (Figure 14A and 14B), —5C, B CEMlRREZ R LIcELaxse T
I3 CDDP Ot A2 mH 25 Z ENRHL N E ST,
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Figure 14. Comparison of the ratio of the effect of NSAIDs on CDDP cytotoxicity in lung cancer cells.

The values were the ratio of ICso of co-addition of CDDP and NSAIDs to ICs0 of CDDP alone (A) in A549/parent and
A549/DDP cells and (B) in SBC-3/parent and SBC-3/DDP cells. The concentration of NSAIDs co-addition with
CDDP was defined as the concentration at which no effect on cell viability was observed in treatment with
NSAIDs only (described Table 16 and Table 17). Data are presented from three independent experiments.

BEIE L a7 CDDP OGP KIE§ %

L axo 7 CDDP k¥ 2t 4 - HRZH o hE T 5728, xCT O
mRNA B2l L7 2 A, BLafxo 7RI LY A549/DDP #ili Ci3#gfsic, SBC-
3/DDP Hifad TILBEE IZ mRNA &3 EH-35 2 LB 6L 7257 (Figure 15A and
15B), 7=, xCT ORREFEiZ L7=& = A, A549/DDP Ml CTld v AF > DY AT
DRO N2> 7-—F T, SBC-3/DDP M TiXE L aX T 7RI LY 2 F - DHEL
DIABNHERT S Z EMB B0 E 7o 7= (Figure 15C and 15D), LA EDOFER IV, L
A% 72K % CDDP #H it OB RIZIE xCT 28— G- L T\ 5 Z L VR S vz,
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Figure 15. Effect of celecoxib on xCT mRNA level and cystine uptake in CDDP-resistant cells.

(A) A549/DDP and (B) SBC-3/DDP cells were incubated with CDDP (20 pM and 10 pM, respectively) and celecoxib
(50 uM) for 48 h. xCT mRNA level was normalized to B2M in A549/DDP cells and to Actin in SBC-3/DDP cells. The
expression level of the control group was arbitrarily set at 1.0. *P < 0.05 and *P < 0.01 compared with the control
group, P < 0.01 compared with the CDDP group; Tukey’s post-hoc test. (C) A549/DDP and (D) SBC-3/DDP cells
were incubated with celecoxib (50 pM) for 48 h. *P < 0.01 compared with the control group; unpaired Student’s t-
test. Data are presented as means with S.E. from three independent experiments.

#\IH  NSAIDs HAIN A7 =1 A FIZRIET R

Sphere Formation Assay %, 39753 CSCs & K IF 3528 2 {8 FE00 O 8 |2 Al C &
LEBRBRTHD %0, MiEFEZEERVERKZ RV, 2SAMIEZ BEREERETRHETH 2
& T, CSCs B OMEBEIEAEIZ L V. CSCs DFFEAERT A7 = A RBKRIND,
D CSCs ~DEHEIIA T = A REOWAT LV FHEAFRETH D Z &2 b,
NSAIDs HiAl2s CSCs IZKIFTHELF AT 5 2 & & L7z, Figure 13A & Figure 138B @
fE R LA CIRED NSAIDs ZifiL7c& 24, kbaxyr, Yrnr=F27, 717 =
F A, A7 = AT A549/DDP #ifid & SBC-3/DDP MDA 7 = A NI A7 =1
A FEERD S, A2 KA X203 SBC-3/DDP fiflid A 7 = a A RIZBWTDHRAT
A NEEBD &E7- (Figure 16A and 16B), F7-. %%~ L7= NSAIDs #RMNEFD
ICs0 fE (% Table 18 IZ/R L7z,
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Figure 16. Effect of NSAIDs alone on spheroids viability.

Spheroids of (A) A549/DDP and (B) SBC-3/DDP cells were treated with each NSAID for 48 h. As for the
concentration of NSAIDs, the maximum concentration described in the evaluated concentration in Table 16 and
Table 17 was used. P < 0.05 and *P < 0.01 compared with the control group; Dunnett’s test. Data are presented as
means with S.E. from three independent experiments.
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Table 18. Sphere formation assay in treatment with NSAIDs alone.

Spheroids of A549/DDP cells Spheroids of SBC-3/DDP cells

Concentration of Concentration of

NSAIDs ICso (M) co-addition (uM) 1Ca0 (M) co-addition (uM)
Aspirin 200 200
Celecoxib 88.1+6.7 25 53.4+2.7 25
Diclofenac 183.6 + 14.3 100 138.5+5.8 60
Etodolac 200 200
Flufenamic acid 175.3 + 26.7 50 153.2+5.9 60
Flurbiprofen 200 200
Ibuprofen 200 200
Indomethacin 200 196.6 + 10.0 100
Ketorolac 200 200
Lornoxicam 10 10
Mefenamic acid 161.2+1.4 75 131.2+5.0 75
Meloxicam 80 80
Naproxen 10 10
Oxaprozin 200 200
Piroxicam 200 200
Rofecoxib 25 25
Zaltoprofen 200 200

Spheroids were incubated with each NSAID. Concentration of the NSAIDs co-added with CDDP was defined as
the range of 70-150% spheroid viability in treatment with NSAIDs alone. Data are presented as means = S.E.

from three independent experiments.

HILIE CDDP O A7 = v A RNZxtd 58RI KIFE T NSAIDs D%

NSAIDs & CDDP [RIERFAINC L 5 Sphere Formation Assay 1T 9 (256325, CDDP
HARINNIF DO AT = 0 A F~ORBZFHI LTc, € ORER, A549/DDP ilifiid & SBC-
3/DDP MDA 7 =1 A FILIZ, CDDP OJRFEKFIICA 7 = A REDRHEAD L, ICso
EIXZZ24 31.9+ 0.3 uM, 20.6 £ 1.0 pM & HH &7z (Figure 17A and 17B), F7=,
Figure 9A & 9B ® MTT assay & ¥ B X7z ICso il & el L T4 1.28 £, 1.81
fE@mmoloZl Linb, A7 xmA FEAIZ LY CDDP (I3 L TaW &ttt 2 =7 2 L 38
bk irol,

KIZ, Table 18 (TR L7z, A7 = A FES 70-150% & 72 % NSAIDs O# LT
CDDP & [FIRFRA L, CDDP & NSAIDs [RIFFRIEFOD A 7 =1 A R~ 2% 5 L
72& 2 A, NSAIDs (X CDDP ® A7 = 1A RIZkT HRIRITHEZ KT I 02 L AVUR
S’z (Figure 17C and 17D),
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Figure 17. Effect of CDDP and NSAIDs on spheroids viability.

Spheroids of (A) A549/DDP and (B) SBC-3/DDP cells were treated with CDDP for 48 h. Spheroids of (C) A549/DDP
and (D) SBC-3/DDP cells were treated with CDDP (20 uM and 10 pM, respectively) and NSAIDs (concentration is
described in Table 18). Not significance compared with the CDDP group; Dunnett’s test. Data are presented as
means with S.E. from three independent experiments.

HAIE HAITA 7 A RICHEH L7 NSAIDs 78 CDDP O3 K IFE T 5288
HeDfaEt T, NSAIDs 78 CDDP D A7 =1 A RIZxtT A RICHELY RIS o7~
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DL, W L7- NSAIDs OREPMEL . ZhRDB 43I0 S TR o T AIREMEDE 2
SNAHT-8, HAIT A549/DDP fif & SBC-3/DDP MDA 7 = v A NIHEHZ R LT-®
Lakxy 7, UrnTdat s A7 F A TVT =) ARBEOTNNRE BT 70—~
80% D AT = A NEUZ/R DI LT THMET L7z, £ OfE%E. NSAIDs [FIRFRANC &
D CDDP A& g L TA 7 = A REDS 70-80% & 72> T e Z & v, NSAIDs I3
CDDP DA 7 = u A RIZXT D2 REFHMANTEmD D Z LR BN E 7272 (Figure 18A
and 18B),

L a7 IEn AT xCT F8 LRI X Y CDDP IZx 3 2 $itE 4 m o -
N, A7 xzuA RIZBWTITAMAIZ CDDP O R ST 5 Z LAVRENZ, LR
ST, BELaFrTIRIEORAT7 za A N5 xCT BEREZFFM L& Z A,
A549/DDP #ffia & SBC-3/DDP flifad 2 7 = 1 A R xCT ™ mRNA &7 L5 LTz
(Figure 18C and 18D), A LDOFER LY, YraTu=F7, IJAT =2 F A, A7 = F A
213 CDDP ifif: DA B 53 2 A + CSCs (233 C CDDP O #5280 H 2 FH N
MICEO D Z ENRENT-, Fo, B axo 7 idnAMilaicis vy xCT 8 EFHIC LY
CDDP (2% 23 pitE 2 mb 5 —F T, CSCs 2% LTIk xCT O¥H %2 LH S0 5
FHANAYIZ CDDP OHUESES R A mD 5 Z E R b Lo T,
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Figure 18. Effect of five NSAIDs on the anticancer effect of CDDP and celecoxib on xCT mRNA levels in spheroids.
Spheroids of (A) A549/DDP and (B) SBC-3/DDP cells were treated with CDDP (20 uM and 10 pM, respectively) and
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NSAIDs for 48 h. *P < 0.01 compared with the CDDP group; Dunnett’s test. Spheroids of (C) A549/DDP and (D)
SBC-3/DDP cells were incubated with celecoxib (25 uM) for 48 h. xCT mRNA levels was normalized to HPRT1 in
A549/DDP cells and to B2M in SBC-3/DDP cells. The expression level of the control group was arbitrarily set at
1.0. P < 0.01 compared with the control group; unpaired Student’s t-test. Data are presented as means with S.E.
from three independent experiments.
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ARETIXET, CDDP itk Dof HIZEE D & TR R % 7~ 9 NSAIDs 2 ¥E%E 357
Wiz, B72 % CDDP [fittEtE 2 A9 % 2 FlEO CDDP (it fitins Ak OIS 24T -
72, SBC-3 #f2iZ CDDP ittt D 1 > Th 5 xCT D3 H E5H & #fEr kic X v CDDP
DR R 2T SHT2 50, xCT XTI /BRI UV AR—F—D1ETHY, VAT A
YOBKRTHDL AT O IABE T NE I VEROPEEOEE Z o 50, £72, xCT
X AT A, INAEIVEE, TV THRSILD NI XTFRTHY, TiB{biER %
RTTNETF A DOFEAIZE ST 5 59, xCTIZX DNV IAENTZ VAT UiEv A
TALERYITNETFAUEEAICHRAINDD, MENS AT A VBRI NVE T4V EE
DOEFIEE L 702 2 &6, xCT TN L Ry 7 AT o ZAOFFIC EE & H 2 -
T3 59, —F T, xCTIZEFMIEZ T TIER < BRAMIEICENTHLEILL 69, CDDP
D & 572 ROS DFEAEIZ LV HUEGIR 2~ THAAFNI L TiE, xCT OBREIZ L 0 5t
MEENRAZWIF ST TLE D 0, ZDZ EnD, BERMFEICEN TS xCT OFLEAITH 5
N7 7 H TV L CDDP O#AEOERHET S TH Y 60, xCT OFE) CDDP itk
DOEBIZEE TH 5,

SBC-3 #if1ix CDDP MitPE#5c L v . xCT @ mRNA & F&H & AF VI AR K%
ARUTEA, KT TH 5 4F2he O mRNA &3 F57 SH2h- 72, xCT 13HfE T
4F2he E VANV T 4 FREA L, ~T ¥ A ~v—L b 2 L CHlEET 5 62, L7en-T, &
AF OB IABD EH LIzDiX, Joir bHIFEE L2 4F2he A+ B LTz, b L
IExCT OIEBATHMEES N2 LIk b07EEEZI LD,

SBC-3 fifaix CDDP it #1512 & » xCT ® mRNA # L #RER EH SH72235, A549 i
faCix xCT @ EFB3FBS bieh -7, Ziud SBC-3 filaL v ) A549 #ifid T xCT O
mRNA £713% < (real-time PCR THitt &#17= xCT D F#J threshold cycles fifi% SBC-
3/parent i T 28.03, A549/parent fificd T 23.15), A549 flficix SBC-3 #lfd & Lb#k L C
VAF U IABED 10 FU B2 ED | Ab49 Hifdidoc 4 xCT %41 L7= CDDP (Z
X HHPUWEL A L T/, CDDP BEWIIEFE T8 xCT OLENFERD LA o 72D
TIEABRWNEEZ BND, EBRIZ, ERK TIEIENBIAS A INIRaff23 A0 & v & CDDP
WZXFT D REZEDMRN Z & A SN TV D 63),

A549 i CDDP MiE#AIZ L V. xCT Tik/a < SOX2 ® mRNA &EAMEK LTV
7oo F7z. CD44 13 A549 Ml W\ THOHFEHL L, CDDP MPEEEIZ L Y CD44 DY
T RTAY T4 —LThHDCDA4vI OFBN EH L, AZ U H—RT AV 74+ —ALTh
% CD44 OB Uiz, CD44v9 I ADEMEE L CSCs ICEDOH H~— T —Th
% 649, CSCs %X Wnt 7 F /L, Notch 7 F /v, Hedgehog v 7 F/V7a L &4 L CThE X 72
P AANTHRPIE 2R L 52, SOX2 & & BIHE N 65, L7=A3 > T, Ab49 filalc i) %
CDDP fittErt% 1% SOX2 %8l EH 12 L 5 CSCs Bi#fED M EThH D EE 2 5D, SOX2
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FERBK - Cd U fk & 7B B FORBFAEI 217> T D 2 L HHEREFEAMITEE L < 60,
ATCX7emoTz, —FH T, SBC-3/parent MifldiZ xCT % —iaMEEFI¥E S % & CDDP (2
*T HEPER E E o723, A549/DDP Ml W T xCT 2/ v 7 X 7 LT SOX2
FEUZZITEED HT . CDDP ICH T 2RI E DL b 22 o7, LLEDRER XY |
A549 % SBC-3 #ifin & #7235 CDDP it 2 A L T\Wabd Z &2 R L=,

CDDP [t 21 672 & 357212, AgalTlE xCT 7217 TidZe< MRP ICH A H L
72, CDDP X MRP OME L 72 b2 LA STV 5 60, —F T, CDDP 34N
TR#ENTINETF AU EERERD TORVATA U iaEkE 72573689, CDDP ©
TNEF A FERIEIMRP2 OIEE L7250 2 ERRB I TS %), CDDP O AT A
VAT CDDP L0 RN A SN TWD Z L 69 MRP J88 5 IC
X CDDP 2kl 4 2PN T E > TOEO TRV E THILE, LHLARRS,
MRP O EH|ITH % MK-571 Z CDDP & RFFIN L TH . CDDP ORI I 2 %
KIEE o2 L ve, CDDP it kic MRP O % 513EW 2 LR &7z, MK-571
IEMRP A< BHEL, &7 A Y 7+ —LICBITHIEMRE S AR5 720 710, MK-571 O
RIEZ EIF, 2 COMRP 74 V74— L%+ %S 2 2 & T MRP & CDDP fitfk &
DOEEDNHA SN E R DA REMER & 578, ARET THWE MK-571 XV & SV iRE TRac
WINL72546 . MK-571IC L VIR ENE L2 LD I EORFHITE Z2ho
7o

RIST L7 %72 5 CDDP fittEis 2 459 % 2 fifHo> CDDP M8 A MRk 2 A,
CDDP DOt B & Rz 2 7= 9 NSAIDs Z¥ER L=, T OkEH. Ab49 Hiffn &
SBC-3 #ficxt L, BSR4 RL/ZNSAIDs & LCklLaxyy, Y/ur=x
T TNT 2 F A AT =T ABRO 4 K% R L7, NSAIDs OHUEEN RO IX
COX KM s & COX KT et nd v 2122 REHJICEH STy, &
L aXx o713 COX-2 BINMICAEEM Z~r9 NSAIDs 72728 19, /a7 =F27 TN 7
=T AEE, A7 2 ABORMISIR AR LI L, 2, BLaXxr T L0 COX2
WEPPER B R 7 = a X U TR R A R S oo 2 s COX-1 & COX-2
(2R 2 IR ME D& T NSAIDs OHFUBEELNROMF & IZBE MRV 2 L RSN D,

T L a7 HAIT A549 Hifd & SBC-3 Ml iR A~ L7c, —FH T, ZivE
TR Va7 OFER R 2 7 il L 72 W& 13dH 23 W, CDDP & [FRFHRINFIZ 31T 5
ICso fEDO HIMFT SN TR S, CDDP &kl a7 L OMAEMITI L E TRES
ATV, RBFETIE, B L aX 730 AMAIZIV) T xCT %241 LC CDDP IZxf
TOLEPEZED TNDHZEEZHLMNE L, —FH T, ELaxv7iZ CDDP O X 7%
xCT (2 & 0 FUIEE RN EEST HHIN AAITIE7e <, xCT & ORG-S AFK & FH A
BbEdZ LT, ZOHBARIOTIER R Z 5D D AREER S 5,

L axs 72 LY xCT © mRNA &3k L7723, A549/DDP il Ci% SBC-3/DDP
ML 0 b EFGEN NS o7, £72. AB49/DDP MfEIEE L o v 7RI L W xCT
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HEN EF LB LT, VAT VOV AIIIENRBD biviehoTz, 2l
OOERNPEZOLND, F I, BLax7icks SBC-3/DDP#\EHH@T“0)‘/X?/H&D
IABHEKIEIX xCT @ mRNA &0 EFIEL Y &/ S W2 &5, A549/DDP fifd To 7§
72372 mRNA &0 EFRIZTAF U ORY IABIT I S o TRy o 5, 5 12,
VAF U IABDOEKITRD ol b DD, xCT 47 Lz 7 V2 T4 L pEEITTT
HELTWD AN D D, =12, AB49 Hifuidotx M\ xCT IEMEZ A L TV % ATREMED
HHZENDL, VAT UV IABLOHRKITIY IAALFRFHZIERE S5 2 & CRIE SN
LIV, xCT OHMERRIITIC OV TIID 20N b b SN TnE—T 213,
ZNENDRM L CRHIIR A R > TR, MR/ T A —Z Ll TR > T 5,
L7e > T, 4%I1% CDDP it DA HEIZ 31T 5 A549 Hifid TOFEM7Ze xCT O Fm @t
EHEERMA) /N T A —Z ORI A R L TW S RER B D,

SBC-3 #lfiEi: A549 i & kil L, NSAIDs (25 L CEZMERE <, WL 20D
NSAIDs /% SBC-3 #ifidiZ3 T CDDP (2T it @2 Z LB 6 E ol

ZOZ e, A UM TS 2 ML ORI FEIC & > TR NSAIDs 2858725 2 &
DR E T2, NSAIDs IINABEICEHE TUGT EIND Z 0D 20, BNASED L@y 7
NSAIDs ##IRT 5 Z ENHEETH Y . AFEOFERIT, 4D ZMRGEET D HLER 72 AT
ROEFEDO—BIE D BN D, Flo, Bl R% < Lz NSAIDs O1F & A LI
CDDP it D FHIZEADL LT IR AR LTz, ZDZ LA 6, NSAIDs (X CDDP & (37
L7 7 —FIZ R P AMIAE BB TE B2 ATRFERIRD 1 2 & 720 5 5.

ARRETTIED AMIBE 721 TlidZa < CSCs IZOW T HaHli L7z, ZDORER. Bizs ARz
BN R 2 R L7213 & A XD NSAIDs 13 CSCs 125 LT b RIS 2 /R 9 2 E 8
MmE7lpoiz, F7-. MTT assay & Sphere Formation Assay TIX IR RN 5 7= D B
7R HEGIL T E RO, NSAIDs O RIIA UMl & CSCs TlRIZDN, & L<IiTo iz
CSCs \ZHT 23RO TN EBRS T, L7ehi-> T, NSAIDs (IfEE 4 KBS 5
T TR, DADOHREZMEIT S Z LRHFIND,

Tl ax o 7 IEn AMIIZES VT xCT 8L EAHIZ X Y CDDP ORFUEE m 7208,
Cﬂh’%wfiﬂﬁ%ﬁ%iﬁéﬁ&ﬁ%%mmw CDDP ORAZE D=2 &b
FIEBRELTWD, A7z A NZ@EFEE TOMIREY b in vivo lIZIHWFHEAE RT 2
ERHESNTEY ™, AERNTIEE L 23273 CDDP OFUERE T2 85 S 8720
ZEBRTHEIND, —HT, A7 x=znA NZBIT5 xCT ORTENAIHATHDLZ L b
xCT M EFHBL L TH S THEE L TORWATRENS, BFEER L ITE RV X7 =m A L3
W ETH LT, A7 zaA FHLMSEELH TR L ax v 7 OREARSET, +

FTELaF T OMRBREHI N TORWATRELEZEZ LN Z LD, BELafy T
DAERNTOREIZOWTIT L 0 MR BENRD b5,

ftiam & LC, SOX2 #Bl LA XY CDDP ffif!h: 4 145 L 72 A549/DDP ffifia & xCT 5L
&Iz L v CDDP itk % #15 L 7= SBC-3/DDP #ifad 2 FEOMISLI KL Lz 1, F7=,
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bz HWwasZ Ty rsun sty TAT o AR AT =7 LRI MK &
CSCs |28 T CDDP O#FMaz R AMEcmo 2 Z &2 /A L7z, —F T, Brax
TTIEBAHIEIZ BT xCT 8L EHI2 L Y CDDP IZxtT 2Pt E 72238, CSCs
IZHBWTIE CDDP OV EEZFMANZE D D Z ENRHA BN E 7ol AkiTELaF T O
CDDP (Zxf3 2%, NAMIIE CSCs D EH HITHK L THEDRKE W EREEL TV
SMENRD D,
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# =% CDDP-NSAIDs OinfEzhi - &I1EH O R R

il

C LT

FmEE ETOMENS, Bl ax7E CIN g S, 7>> CSCs 128\ T
CDDP OHUEFI R % 5D D /et b5, —H T, BAMICIHE N TIE xCT 25 L,
CDDP O#fHitkZ @b b Z &b, L af T IdAERNTRAMIEE CSCs D XL 5T
XNTHEFGRREVNDIIAATH S,

F/z, Y7 v 7=} 713 CDDP OBMla~DEEL MBI TRV LA R L TEY,
F72. BAMIfEE CSCs 123\ T CDDP OHUESZN R Z =D 2 wREtEN b 5, L L7gh
5, Yru7xF 7O CIN ~OFE L G R~DE2T4 T in vitro TORFICTH
0. RN TRERICHRZ BT 2 00IFTH 5,

A e RS AR 6 2 BB R R & in vivo LNV TR CE 2T L E L
T Xenograft 7 /L7238 5, Xenograft &7 /WL, ERLEMICEETHDE FAAM
fzBET5ET L THY | LFRBAETNEBTSREHYET VLY HET LOHE
MESITERNb DD, fEENSEHIH CHE CTE %, Xenograft &7 /WX RE AR 2E)
YD R T~ 5 BT AL, A3 A MBRE F IHERR IS xHis U 7o S S AE S 2 IR T
R IREN~BIET 2881200 b s, REMEBEIIR FIchAMidzBEd 2 2 & a
5. BAMIROAFSLCHIEOBIENE L TH Y . P AAIB GO BIEE R OHE B E
BThb,

ARETIE, BrtEBAEIZ X 5 Xenograft €7 /L~ U7 A %% L, CDDP Lkl aXxs 7
EOwrua7cF 72K EGETHZ LT, BLax T oMERBRAMIEE CSCs D &
LR LEENRRKX VO, £, P77 2F 2713 in vivo T CIN % B X891z
CDDP O e @O b0 EH LN ETH I EA2HME L, ExmitaiT-o7,
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F RRBPR OO
OH M
B B B ORROE W B SRR bOZR L,

o9 TE A

0w B =i CRINL L7z A549/DDP flifla s fv iz, 10% FBS & 1% penicillin-
streptomycin Z % {p RPMI-1640 Z553%#K & L THW, 37°C, 5% CO & T DA > F =
NR—K—NTHAE LT, F7o. AWM EEANEREY T Lr5eF7 (Kanagawa, Japan) (2
MAYRE A ZFE L., ~ 7 AxET 5 BG 138OS A 3 ARG L Cuovpn 2
L xHER LT,

H=IH EHEY

BALB/cAJcl-nu (nu/nw) #HiE~©D 2% 5 HECHAZ L7 RS IV IEA L, 6 Wik
DI RTERICHWZ, £ TO~ U 2O E L SPF BREE THEHL S 17 Ll K737 50 E)
W& TiThi, BREUK - BRI, KRR 22 ToEMFERIT TENLRFEAN
eRE Ry B ERICEIT S 8UE] ITAIY FEh L7,

HIUTE  Xenograft €7 /L
AR % FBS EHUAWE %G £ 720 RPMI-1640 Tk L. BAEERTE T 4°C TRE L
oo U ADOEHRIHINNE 2.0 X 108 cells/100 pL TR FH 5L, fEEAS 80—-120 mm3 |2
ELZbD% day 1 & LTRFHZHW, BET A X377 02 L 2 (T XU
Osaka, Japan) CTHIE L, L FORXTHEH L7z,
FESRFE (mm?) = £ (mm) x & (mm)2 % 0.5
F7o, NEMT Y RAA 2 ME 1000 mm3 & L7z,

%5 7IH  CDDP - NSAIDs #5-J71k & SR O BRI 14

AP KICERfE L7- CDDP (5 mg/kg, 0.5 mg/mL) & 5 WA A /K% day 1, 8, 15

WIERENEEG- L, AF e —ATRB L7-E L 2% 7 (30 mg/kg/day, 3 mg/mL),
Y7 a7 =F7 (10 mgkg/day, 1 mg/mlL) &2\ ATk r—R% day 1-4, 8-11,
15-18 IR N E AT o 1=, AR Tix (1) 2> bu—uif: AHAEK + A F 180
z— 2. (2) CDDP #: CDDP+ AF/Ltim—=, (3) CDDP+ &L 2% 7k CDDP
+tlaxy 7, (4 CDDP+ Y7 u7=F 7 CDDP+ Y7 a7t 7O 40T

TEHm L 7=,

REREIL day 1, 8, 15, 22 (217, JEEY A X1 day 1, 4, 7, 10, 13, 16, 19, 22 (ZH|E
L7z Bt 7 v & @SS v 7 0id day 22 (ICHEH L= % I AR AR Tl Lz, 4%
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flEH o 7 TAEIC WS £ T-80°C TIRE LT,

FSH mRNA &HIE

B M BRI T o, Aok, fiH L7ZER T 2.4 mL @ ISOGEN 11
PTHREYR— ML, £D 955 800 pL & HlEt o 7 v & [AERIZALE L7z, RT-PCR I
Chart 3 |- TR CTRIGZITV., [ L7 primer O ILE %% Table 19 (27, £

7-. real-time PCR Tl L 7= primer O IEE 5% Table 20 (2R,
Chart 3. Procedure for RT-PCR.
95°C 3 min
l
95°C 30 sec
l
58°C 30 sec 30 cycles
!
72°C 30 sec

!
72°C 30 sec

Table 19. Primer sequences for RT-PCR.

Genes Forward sequence Reverse sequence
mKim-1 5’-agccgecagaaaaaccctac-3’ 5’-cgcttagagatgetgacttee-3’
mActin 5’-ctaaggccaaccgtgaaaag-3’ 5-atcacaatgcctgtggtacg-3’

Table 20. Primer sequences for real-time PCR.

Genes Forward sequence Reverse sequence
hxCT 5-gtacgagtctgggtggaac-3’ 5’-agcttgategeaagttcagg-3’
h4F2he 5’-aagaaccagaaggatgatgteg-3’ 5-gggagtaaggtecagaatgac-3’
hACTIN 5’-tggcacccageacaatgaa-3’ 5’-ctaagtcatagtcegectagaagea-3’
mHo-1 5-agatagagcgcaacaagecag-3’ 5-agtgaggcccataccagaag-3’
mActin 5’-ctaaggccaaccgtgaaaag-3’ 5-atcacaatgcctgtggtacg-3’

FLIE AT
WFHENTIX Tukey’s post-hoc test # V), P<0.05 ZHE L Lz, Watfghrix
SigmaPlot 14 W\ TiTo 72,
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FH EBRER

WB—H klaxyy - s a7 )75 CDDP OFEENRIC KIE 55

A549/DDP #ifiix e #5144, 5-10 AR Ca&TAES Lz, EY A 21X CDDP #4512
LV EIMEmZ R LT b OOFEERZEIT/R, CDDP ¥/ v 7 =77 Jff#E51cE b =
Y ha— i U CHERBICERE YA X e &5 Z ERHA L E 57 (Figure
19A), —7# T, CDDP & L ax o7 fH# 51X CDDP il 5 & A% OME, &LL<
I3 2 CDDP OHUEGE S 2005 S 2\ m AR Lic, F7o. NEEE &gy 1
XL REEOMEPZ R~ L, CDDP £/ n 7 = 7 EHEEICI V=2 ha—L Ll LT
HE\EEE &4 S8 7- (Figure 19B and 19C), VA EOFR LY, Y7 un 7 =) 271X
CDDP OHilEE A mD D Z ENRH LN E 75T,

~ 7 ADREIT CDDP #5125 Y day 15 THREBDARD Sz, L axv 7
A LV IRERD B L, Y7 v 7 27 5L Y CDDP IZ X 2 RERD A
TLHET D Z LWL LAY | EE Y A RSONES & & ARO[ AR L7 (Table 21),
Tz, BlEERIZ CDDP A5 SN BV LTERY, KEHZY OFREEIC
BT HIAEEIC CDDP 235 S eftiday ha—v b il LT LTz (Table
22),
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Figure 19. Effect of celecoxib and diclofenac on anticancer effects of CDDP in Xenograft model mice.

(A) Tumor size at day 1, 4, 7, 10, 13, 16, 19, and 22 was measured. (B) The pictures (1 scale is 1 mm) were excited
tumors at day 22 and (C) tumor weight were measured. P < 0.05 and *P < 0.01 compared with the control group;
Tukey’s post-hoc test. Data are presented as means with S.D., n = 5 per group.

Table 21. Variation of body weight in mice.

Body weight (g)

Day 1 (baseline) Day 8- Day 1 Day 15-Day 1 Day 22 - Day 1

control 23.4+19 2.1+1.0 2.0+0.7 3.0+1.0

CDDP 23.1+1.0 0.8+0.9 -0.2 +£ 0.8 0.2 +0.9"
CDDP + celecoxib 22.8+1.4 1.9+0.3 0.7+0.8 1.6 +0.6
CDDP + diclofenac 23.4+0.8 -0.7 £ 1.3 # -0.7+1.2" -1.3+ 1.8 #

Body weight at day 1, 8, 15, and 22 was measured. Variation of body weight from baseline was compared between
groups. “P < 0.01 compared with the control group, #P < 0.01 compared with the CDDP + celecoxib group; Tukey’s
post-hoc test. Data are presented as means = S.D., n = 5 per group.
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Table 22. Variation of kidney weight in mice.

Kidney weight (mg)  Kidney weight/body weight

control 448.1 +43.0 0.0170 + 0.0007
CDDP 341.8 + 35.8™ 0.0147 + 0.0012*
CDDP + celecoxib 354.3 £ 30.9™ 0.0145 + 0.0005™
CDDP + diclofenac 335.9 +19.9" 0.0152 + 0.0002**

Kidney weight at day 22 was total right and left kidney. The ratio was the kidney weight per body weight at day
22.*P < 0.01 compared with the control group; Tukey’s post-hoc test. Data are presented as means + S.D.,n=5
per group.

BT EBHI IS T 5 xCT FHL O
tlLax 7HHEEGICL Y, CDDP OHUEELNR 2 B gs S 2 m AR L2 2
EMD, BEICEIT S xCT @ mRNA &5l L7c, ZOfE%E, xCT @ mRNA &IZ4H)
IR B o 7= (Figure 20A), £72. xCT ONFTH 5 4F2he (2 mRNA £(Z
AN N Z ERBH SN E 7257 (Figure 20B),

(A) (B)

14 14 -
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Figure 20. Effect of celecoxib and diclofenac on xCT and 4F2hc mRNA level in tumor treated with CDDP.

(A) xCT and (B) 4F2hc mRNA level were normalized to ACTIN. The expression level of the control group was
arbitrarily set at 1.0. Not significance compared with each group; Tukey’s post-hoc test. Data are presented as
means with S.D., n = 5 per group.

BEIH kL afxy T -7 270 CIN IS RIFT

tlaxs Tk rua 7 o 70 CINICKETEEZRGT 5720, BEE~—T—
D 1ETH S Kim-1 © mRNA 27l L7z, TOMR, ElLafxe TRy 7
7 OFH$EG-1X CDDP 512 & 5 Kim-1 @ mRNA & FEFICEE L RIT S 20 2 ERBH L
L 7e o7z (Figure 21A and 21B), 72, BlglcHB T, LA ML A~—DT—D 1fETH
% Ho-1 ® mRNA &%, Bl aFx 751280 CDDP #f & i L THEIC EF-S
BTNV, ZOLEEIZ/ NS o7z (Figure 21C), LEOFER I, Braxy 7Ly
707 x2F 7L CIN ZHIRSERNZ LRSI, Y77 = 71F CIN ZHi S H9°
\Z CDDP OHUEE % 5D NSAIDs THH Z E BN E o7,
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Figure 21. Effect of celecoxib and diclofenac on Kim-1 and Ho-1 mRNA level in kidney treated with CDDP.

(A) The picture was Kim-1 and Actin mRNA expression by RT-PCR, and (B) mRNA was quantified by Imaged
analysis software. (C) Ho-1 mRNA expression was measured by real-time PCR. Kim-1 and Ho-1 mRNA level were
normalized to Actin. The expression level of the control group was arbitrarily set at 1.0. “P < 0.05 and *P < 0.01
compared with the control group, TP < 0.05 compared with the CDDP group; Tukey’s post-hoc test. Data are

presented as means with S.D., n = 5 per group.
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B

LA

KETIE, V77277 k0L ax 70 CIN 2858 SH4°1C CDDP O#HEED)
RERMDDLNEWIET 5729, Xenograft €7 /L& L L=, TO#EE, CDDP &
vru7 = ONFREGIEEE YA X LG EEA GRS S D ZERR LN E 2R
V. CDDP Hl# 5 ClINEE A X LG EEZ A RIS S ol e, V7
1 7 =7 7% CDDP OHUEE R 2 mH 5 NSAIDs Th b Z LAVRB Sz, Ll
Mo, vrnr7 o755 CDDP Hl# 5 & g LB Em 278 L7z b O OFE e
FENTRD IR o7, ARREHT day 22 £ TOREECH Y . FHIIMAIER T2 2 & T
WESNDAMREMENE Z LD, 2 ha— LBEOE YA XN NER=Y RARA > b
T CThnrZ et ZALL EOBREHIAT A 2o T,

L3k o TR LI CDDP OFUER 2R 2859 S & 5 Hm a2 R L7z Z &
5. Bl ax 7 HEKROHESRNFE LV & CDDP it m E~OERO TR RE N &R
R ENT-, £7-. CDDP OFEENREEZEO RN Enh, BELaxr 7O RIT
CSCs L 0 L MAMIE~DEFENRKEZWAREMENH D, —FH T, Xenograft €7 /L5
U7 BB I A — e DN AURIBER TH Y . B ThH-7-Z b, L ax v 70 EE
BERICHREZR L TRE LT, GO E LM CREARN AL, RN H2I08EE
NTWRWZ ERBZLND, F, EREPIZEWT CSCs 2 E ZITFEL TV A 0ER
HTHY, ELaxs 73 CSCs IZHEL KT L T ARWARMELHDH, ARET T
A549/DDP HfU D B DEFT T o T2, B D2 B L EEoET v E WD Z &
TELaxs 7 OREL L0 FEMICHEICE 2 /R R,

CDDP I L 2 (KREHAITE L ax o TSI L VRBL, Y7 e 7 =F 7 il#&E
RTINS ZERHL N E o Tz, ZORERIT., EEY A XS E & & RO
Mz LT Y, CDDP OHUEEZNROEBICEET 5D THL EEX BN D, CDDP
L DREBAITEREENFN TH S Z E0vh 0, (KERD ORELZFELLGHMET 572
DIZIFERRSCHKEDOFMAMLEATH Y . 5HBRFT L TV LERH D,

a7 xF 71T CIN ZHERIXERWNWI ENRHON R0 F—FETO in vitro DFEHE
E—HK L7z b, CDDP 5B TH R Z I T& 5 NSAIDs TH5H Z &
DRENTz, Y7 a7 = F 7 IR TS, BDABERFORICHLHWLND
M, L7z2- T, CDDP & EHBEICBITH Y7 07 =F 7 OREW A7 L2 ARKEHE,
DABED QOL Dh] LIZHORNLEERIET VA THDH EEZEZXBND,

B—ETT v &AW CDDP HER 50 X 2MFHcB VT, ELra% o7 E CIN %
R S W 7208, ARET T CIN 28R S 7220 726 O OB R ITRO b oz,
F7o, Bl#ZHT D Ho-1 © mRNA fiF EA L TW e AEEEA/ NS < ERGHNT &
DRI Tz, CIN B S Eeho-FKE L T4 O0HERNEZ LD, F—Io, E
X7 > MZHEW T, CDDP Bl h & KE#K 5 T CDDP Z k4 5% 7 v AR—#

62



—DRBEENREIRD Z L 2R LTS Z L5 1415 CDDP EE S Th 5 AWKt
ITHEERGORR EITR Db DTh ool & 5, 12, NSAIDs % KERE O #%
HBLEZ BTN, KgAmENER L2 EnExons, CIN PEEHEE LTAAL R

L— g VIEMTODRS N 32 ZIEBIRICER T 5 CDDP 2 KEDOERIZ & 0 K55A
iz 20F . Bhgi)r 5 CDDP Rt AR HiETH D, Lizn> T, KEKRAFEGIZED
CIN OREMEL Ao o vietEn’i ® 5, H=I2, KEHT-VOBMEEN T v LV b~
DADHFNPRENZ LR, CINETF AT A ICINET LT v LV b EA&ED CDDP
NG ENDZ LD ™, ALY CIN ~OEENRLD LEZ NS, BT,
MR DL axe TOERNEIERZ L, BE~ORENMET LI rH 5, ~
AL Ty b, HEFREGERERSTELaX 70 CIN ICRIFTHETRR->TEY,
EHLONREREMUIZFERTHE0MIARHTH D Z s, SRITEERIFIRIC L D RGE
DLETH D,

L a7 GIC LY CDDP OFUERE SR A BT S -2 L b, JEEIC
1% xCT ® mRNA &% JE LI BNEBREO biehol, ZOZ Enb, KRFT
FEAM U 72 B T xCT 2MERE L TV D ATREME IRV 2 LRI STz, — T, M+ T
% 4F2he LRABROFERZ/R LT Z £ D xCT OFIIIEREAT M THIL T2 233 AR
ThH V., mRNA &2 COFMTIIAR 4 Th LRttt @, SRITHRERAIZED
xCT ORBEZ 1T TlEZe<, REEOWVWTHEHMEL TW 2 ENRD LD,

AR Tt A549/DDP #iifid 2 T Xenograft E7 /L& ERLL7-, 55 "3 CRHINLLT-
SBC-3/DDP fificB L CH[AERIC, X— K~ A2l L, Xenograft €7 /L DOFEH %
RATZ3, 1 7 AL ERGE LT SBC-3/DDP #iflii X — K~ 224 Lighotz, X
— R~ 23RO RIBIZ LD TR OGELSIH SN TND ™, LALRAS, o
TIERITHERE L T 5 Z &5, SBC-3/DDP Mlid ARG TV X — R~ 7 R (A%
Lighole B2z b5,

fiime LT, FHLIE 2O NSAIDs 55, 7 m 7 =) 7% CIN 2R 77
CDDP OHifEEF% b 5 NSAIDs THHZ ENH LN LR, CDDP # AW s A
YO RE(LIZB O CEE 2 NSAIDs ThoH 2 EMPRENTZ, SHRITIAFIEDORE R
BRIR C b FIRRICIE R 2 2 Z BRIRAFFE TR L TV S MR D 2,

63



=i

A
VEN

ARFBICIBIT D0 AFRBEITEIN Ukt TV D Z &b, DA CEER&E 2
o TOWBHIRARITEYFRIEILS LR DBENR RO DTN D, THE, Filoeiin Ao
BERAH E<H UL, BHCRETF = v 7 RA v MREROIEAEIC LY | GERE L ETh
DT AR OBRE N ER 2D TS, —F T, ST 28 YEOF THR
7212 CDDP |3k % e B AUBEIZILH SN TR Y, H—EREE L THWONL Z ENZ N
ED2n, CDDP & AW ik & it 35 2 L2 R0 . DAREDFRE~DORND &
B2 OND, AT TN ALV LD NSAIDs (2% H L, NSAIDs 78 CDDP (2
FAF 528 % RIVE ] & PUIESE R R O 7> B L7z,

Hm O, BERAZBAIICIHME CE 2 22 7 U v A2k v, NSAIDs O ff A2 CIN
DYV RTINS ERBDZ EEHLNE L4, —5 T, limitation & L CHEH L7= NSAIDs
OFEENRHATH 1= Z &b, OO NSAIDs 78 CIN (282 % K IET )% JERERT
ZICK VM L7z, FORE, 777 =L CIN M EE, BLraxi 7T
CIN ZEH S E D Z LN ONE R oT240, £7c, /a7 F 72500200
NSAIDs (% CIN Z#458 & 8720 NSAIDs THh 5 Z &R ST,

% FTCIX, NSAIDs (IPiEBNRE AT HZ LRI TW=Z £vh, CDDP @
PUES % 5 NSAIDs ORHZEE{T- 7=, 2 T CDDP LA A KRR 2 45 37
L 75, NSAIDs %% CDDP [t fiith DA A M KT HEBZRFI LA, L=
XvT, vIrmT =t IAVT 2 F A AT =) AEEIL CDDP itk oA EICE D 59
Bl R a2 T EE R Lz, 72, 245 NSAIDs 1L CSCs IZ b 3R a~md Z &
&Nz, CDDP L#lA/RLEDL LT, YruTdoF 7, TV T7x2F bR, A7) A
FR XA ARE & CSCs 123V T CDDP ORI R A M @D 2 Z ERH L E 725
7o F72. BL a7 I AMKICEANT xCT 24 L, CDDP O#Hitt2Emb s = &
MWLM E e o572—J7 T, CSCs (2B T CDDP O A FIAICED 5 2 & &2 A L
77

BoETE, YrnrvaF sl afdy T IcER L, 2 b NSAIDs 78 CIN A H158
S92 CDDP OHiEEzh 3 % & 5 2% Xenograft £7 /UIZ K VR L7, & Dfk
B Yrn7 =713 CIN 28 892 CDDP OHE R4 &EH-—H T, Bl =
X713 CIN R S B no 72 DD CDDP OHUFE L) 5 2 M CIREs & 8 A #HM &2
~ LTz,

ARFZEIC L0 . BAEBICHWSNS Y7 a7 =5 7% CIN % #ik X492 CDDP ®
PUESZN R % 5D 5 NSAIDs Th o Z & & L L7z, AiFJEIX CDDP #5EF CTH L4
I TE 5 NSAIDs ZHERE L7 Z &b BNABE O AR OB & QOL D Rz
DRWDHEEZOND, Fio, AFFRITERIRK CBEICAR I N TV D EEMITH - EH %
AT, FI 07 - VRV a = 7 OBENOREZEDIZZ L2k, BHOEKIS

64



MOFEHPEIFEND, S BT, BAKIROEI L CDDP OHUER R DM L% [FRFH S
bivoyrm 7 =) 7%, CDDP % M2 AFEMIFRTE O fi b2 8\ T EEL/L NSAIDs
ThoHLEALND,

65



[10]

[14]

235 3R

Rk 29 A E DS ABRERREEL - RWE, ERLR AR v Z =B AR —E R T8
AR - HaT) (EE DS AR

BFITAE(2019) N D EVRERTET H WAERT () oflvl, B4 B

Rosenberg B, VanCamp L, Trosko JE, Mansour VH (1969) Platinum compounds: a
new class of potent antitumour agents. Nature. 222: 385-386.

Pabla N, Dong Z (2008) Cisplatin nephrotoxicity: mechanisms and renoprotective
strategies. Kidney Int. 73: 994-1007.

Jordan P, Carmo-Fonseca M (2000) Molecular mechanisms involved in cisplatin
cytotoxicity. Cell Mol Life Sci. 57: 1229-1235.

Casares C, Ramirez-Camacho R, Trinidad A, Roldan A, Jorge E, Garcia-Berrocal
JR (2012) Reactive oxygen species in apoptosis induced by cisplatin: review of
physiopathological mechanisms in animal models. Eur Arch Otorhinolaryngol. 269:
2455-2459.

TUBE A FEa—TF— b AARMERASH, 2018 4F 4 AGT (5 18 ff)
Miller RP, Tadagavadi RK, Ramesh G, Reeves WB (2010) Mechanisms of Cisplatin
nephrotoxicity. Toxins (Basel). 2: 2490-2518.

Kawai Y, Nakao T, Kunimura N, Kohda Y, Gemba M (2006) Relationship of
intracellular calcium and oxygen radicals to Cisplatin-related renal cell injury. J
Pharmacol Sci. 100: 65—72.

Tsuruya K, Ninomiya T, Tokumoto M, Hirakawa M, Masutani K, Taniguchi M,
Fukuda K, Kanai H, Kishihara K, Hirakata H, Iida M (2003) Direct involvement of
the receptor-mediated apoptotic pathways in cisplatin-induced renal tubular cell
death. Kidney Int. 63: 72—82.

Park MS, Leon MD, Devarajan P (2002) Cisplatin induces apoptosis in LLC-PK1
cells via activation of mitochondrial pathways. J Am Soc Nephrol. 13: 858-865.

de Jongh FE, van Veen RN, Veltman SJ, de Wit R, van der Burg MEL, van den
Bent MJ, Planting AST, Graveland WJ, Stoter G, Verweij J (2003) Weekly high-
dose cisplatin is a feasible treatment option: analysis on prognostic factors for
toxicity in 400 patients. Br J Cancer. 88: 1199-1206.

Saito Y, Kobayashi M, Yamada T, Kasashi K, Honma R, Takeuchi S, Shimizu Y,
Kinoshita I, Hirotoshi D-A, Iseki K (2017) Premedication with intravenous
magnesium has a protective effect against cisplatin-induced nephrotoxicity.
Support Care Cancer. 25: 481-487.

Saito Y, Okamoto K, Kobayashi M, Narumi K, Yamada T, Iseki K (2017) Magnesium

66



[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

attenuates cisplatin-induced nephrotoxicity by regulating the expression of renal
transporters. Eur J Pharmacol. 811: 191-198.

Saito Y, Okamoto K, Kobayashi M, Narumi K, Furugen A, Yamada T, Iseki K (2017)
Magnesium co-administration decreases cisplatin-induced nephrotoxicity in the
multiple cisplatin administration. Life Sci. 189: 18—-22.

PR PIETR DI BT D A KT A > 2020 4FhR. A ARFEFIER T2, 2020 4- 6
A

Vane JR (1971) Inhibition of prostaglandin synthesis as a mechanism of action for
aspirin-like drugs. Nat New Biol. 231: 232—-235.

Loftin CD, Tiano HF, Langenbach R (2002) Phenotypes of the COX-deficient mice
indicate physiological and pathophysiological roles for COX-1 and COX-2.
Prostaglandins Other Lipid Mediat. 68—69: 177—185.

Warner TD, Giuliano F, Vojnovic I, Bukasa A, Mitchell JA, Vane JR (1999)
Nonsteroid drug selectivities for cyclo-oxygenase-1 rather than cyclo-oxygenase-2
are associated with human gastrointestinal toxicity: a full in vitro analysis. Proc
Natl Acad Sci U S A. 96: 7563—7568.

World Health Organization. (1996). Cancer pain relief: with a guide to opioid
availability, 2nd ed. World Health Organization.

Xu H-B, Shen F-M, Lv Q-Z (2016) Celecoxib enhanced the cytotoxic effect of
cisplatin in chemo-resistant gastric cancer xenograft mouse models through a
cyclooxygenase-2-dependent manner. Eur J Pharmacol. 776: 1-8.

Liu B, Yan S, Qu L, Zhu J (2017) Celecoxib enhances anticancer effect of cisplatin
and induces anoikis in osteosarcoma via PI3K/Akt pathway. Cancer Cell Int. 17: 1.
Nagaraj AB, Wang QQ, Joseph P, Zheng C, Chen Y, Kovalenko O, Singh S,
Armstrong A, Resnick K, Zanotti K, Waggoner A, Xu R, DiFeo A (2018) Using a
novel computational drug-repositioning approach (DrugPredict) to rapidly identify
potent drug candidates for cancer treatment. Oncogene. 37: 403—414.

Ng K., Meyerhardt JA, Chan AT, Sato K, Chan JA, Niedzwiecki D, Saltz LB, Mayer
RJ, Benson AB 3rd, Schaefer PL, Whittom R, Hantel A, Goldberg RM, Venook AP,
Ogino S, Giovannucci EL, Fuchs CS (2014) Aspirin and COX-2 inhibitor use in
patients with stage III colon cancer. J Natl Cancer Inst. 107: 345.

Kidera Y, Kawakami H, Sakiyama T, Okamoto K, Tanaka K, Takeda M, Kaneda H,
Nishina S, Tsurutani J, Fujiwara K, Nomura M, Yamazoe Y, Chiba Y, Nishida S,
Tamura T, Nakagawa K (2014) Risk factors for cisplatin-induced nephrotoxicity and
potential of magnesium supplementation for renal protection. PLoS One. 9:

e101902.

67



[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[37]

Yoshida T, Niho S, Toda M, Goto K, Yoh K, Umemura S, Matsumoto S, Ohmatsu H,
Ohe Y (2014) Protective effect of magnesium preloading on cisplatin-induced
nephrotoxicity: a retrospective study. Jpn J Clin Oncol. 44: 346-354.

Stroup DF, Berlin JA, Morton SC, Olkin I, Williamson GD, Rennie D, Moher D,
Becker BJ, Sipe TA, Thacker SB (2000) Meta-analysis of observational studies in
epidemiology: a proposal for reporting. Meta-analysis Of Observational Studies in
Epidemiology (MOOSE) group. JAMA. 283: 2008-2012.

Egger M, Smith GD, Schneider M, Minder C (1997) Bias in meta-analysis detected
by a simple, graphical test. BMdJ. 315: 629-634.

Begg CB, Mazumdar M (1994) Operating characteristics of a rank correlation test
for publication bias. Biometrics. 50: 1081-1101.

Mohri J, Katada C, Ueda M, Sugawara M, Yamashita K, Moriya H, Komori S,
Hayakawa K, Koizumi W, Atsuda K (2018) Predisposing Factors for Chemotherapy-
induced Nephrotoxicity in Patients with Advanced Esophageal Cancer Who
Received Combination Chemotherapy with Docetaxel, Cisplatin, And 5-fluorouracil.
J Transl Int Med. 6: 32-37.

Almanric K, Marceau N, Cantin A, Bertin E (2017) Risk Factors for Nephrotoxicity
Associated with Cisplatin. Can J Hosp Pharm. 70: 99-106.

Yamaguchi T, Uozu S, Isogai S, Hayashi M, Goto Y, Nakanishi T, Imaizumi K (2017)
Short hydration regimen with magnesium supplementation prevents cisplatin-
induced nephrotoxicity in lung cancer: a retrospective analysis. Support Care
Cancer. 25: 1215-1220.

Sato K, Watanabe S, Ohtsubo A, Shoji S, Ishikawa D, Tanaka T, Nozaki K, Kondo
R, Okajima M, Miura S, Tanaka J, Sakagami T, Koya T, Kagamu H, Yoshizawa H,
Narita I (2016) Nephrotoxicity of cisplatin combination chemotherapy in thoracic
malignancy patients with CKD risk factors. BMC Cancer. 16: 222,

Yokoo K, Murakami R, Matsuzaki T, Yoshitome K, Hamada A, Saito H (2009)
Enhanced renal accumulation of cisplatin via renal organic cation transporter
deteriorates acute kidney injury in hypomagnesemic rats. Clin Exp Nephrol. 13:
578-584.

Rashtchizadeh N, Argani H, Ghorbanihaghjo A, Sanajou D, Hosseini V, Dastmalchi
S, Ahmad SNS (2019) AMPK: A promising molecular target for combating cisplatin
toxicities. Biochem. Pharmacol. 163: 94-100.

Kaushal GP, Shah SV (2016) Autophagy in acute kidney injury. Kidney Int. 89: 779—
791.

Abdelall EKA, Lamie PF, Ali WAM (2016) Cyclooxygenase-2 and 15-lipoxygenase

68



[38]

[39]

[40]

[41]

[42]

[43]

[44]

inhibition, synthesis, anti-inflammatory activity and ulcer liability of new celecoxib
analogues: Determination of region-specific pyrazole ring formation by NOESY.
Bioorg Med Chem Lett. 26: 2893—2899.

Trujillo J, Molina-Jijon E, Medina-Campos ON, Rodriguez-Munoz R, Reyes JL,
Loredo ML, Barrera-Oviedo D, Pinzon E, Rodriguez-Rangel DS, Pedraza-Chaverri
J (2016) Curcumin prevents cisplatin-induced decrease in the tight and adherens
junctions: relation to oxidative stress. Food Funct. 7: 279-293.

Sahin K, Orhan C, Tuzcu M, Mugbil I, Sahin N, Gencoglu H, Guler O, Padhye SB,
Sarkar FH, Mohammad RM (2014) Comparative in vivo evaluations of curcumin
and its analog difluorinated curcumin against cisplatin-induced nephrotoxicity.
Biol Trace Elem Res. 157: 156-163.

Takahashi A, Kimura T, Takabatake Y, Namba T, Kaimori J, Kitamura H, Matsu1
I, Niimura F, Matsusaka T, Fujita N, Yoshimori T, Isaka Y, Rakugi H (2012)
Autophagy guards against cisplatin-induced acute kidney injury. Am J Pathol. 180:
517-525.

Yonezawa A, Masuda S, Nishihara K, Yano I, Katsura T, Inui K (2005) Association
between tubular toxicity of cisplatin and expression of organic cation transporter
rOCT2 (Slc22a2) in the rat. Biochem Pharmacol. 70: 1823—-1831.

Wu T-T, Wang Z-G, Ou W-L, Wang J, Yao G-Q, Yang B, Rao Z-G, Gao J-F, B. Zhang
B-C (2014) Intravenous flurbiprofen axetil enhances analgesic effect of opioids in
patients with refractory cancer pain by increasing plasma B-endorphin. Asian Pac
J Cancer Prev. 15: 10855-10860.

Vaidya VS, Ramirez V, Ichimura T, Bobadilla NA, Bonventre JV (2006) Urinary
kidney injury molecule-1: a sensitive quantitative biomarker for early detection of
kidney tubular injury. Am J Physiol Renal Physiol. 290: F517-F529.

Solanki MH, Chatterjee PK, Gupta M, Xue X, Plagov A, Metz MH, Mintz R, Singhal
PC, Metz CN (2014) Magnesium protects against cisplatin-induced acute kidney
injury by regulating platinum accumulation. Am J Physiol Renal Physiol. 307:
F369-F384.

Okamoto K, Saito Y, Narumi K, Furugen A, Iseki K, Kobayashi M (2020) Non-
steroidal Anti-inflammatory Drugs Are a Risk Factor for Cisplatin-induced
Nephrotoxicity: A Meta-analysis of Retrospective Studies. Anticancer Res. 40:
1747-1751.

Okamoto K, Saito Y, Narumi K, Furugen A, Iseki K, Kobayashi M (2020)
Comparison of the nephroprotective effects of non-steroidal anti-inflammatory

drugs on cisplatin-induced nephrotoxicity in vitro and in vivo. Eur J Pharmacol.

69



[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

884:173339.

Housman G, Byler S, Heerboth S, Lapinska K, Longacre M, Snyder N, Sarkar S
(2014) Drug resistance in cancer: an overview. Cancers (Basel). 6: 1769—1792.
Wang D, Lippard SJ (2005) Cellular processing of platinum anticancer drugs. Nat
Rev Drug Discov. 4: 307-320.

Sonego M, Pellizzari I, Dall’Acqua A, Pivetta E, Lorenzon I, Benevol S, Bomben R,
Spessotto P, Sorio R, Gattei V, Belletti B, Schiappacassi M, Baldassarre G (2017)
Common biological phenotypes characterize the acquisition of platinum-resistance
in epithelial ovarian cancer cells. Sci Rep. 7: 7104.

Horibe S, Kawauchi S, Tanahashi T, Sasaki N, Mizuno S, Rikitake Y (2018) CD44v-
dependent upregulation of xCT is involved in the acquisition of cisplatin-resistance
in human lung cancer A549 cells. Biochem Biophys Res Commun. 507: 426—432.
Bourguignon LYW, Wong G, Earle C, Chen L (2012) Hyaluronan-CD44v3
interaction with Oct4-Sox2-Nanog promotes miR-302 expression leading to self-
renewal, clonal formation, and cisplatin resistance in cancer stem cells from head
and neck squamous cell carcinoma. J Biol Chem. 287: 32800-32824.

Ajani JA, Song S, Hochster HS, Steinberg IB (2015) Cancer stem cells: the promise
and the potential. Semin Oncol. 42: S3—S17.

Visvader JE, Lindeman GJ (2008) Cancer stem cells in solid tumours: accumulating
evidence and unresolved questions. Nat Rev Cancer. 8: 755—768.

Zhao J (2016) Cancer stem cells and chemoresistance: The smartest survives the
raid. Pharmacol Ther. 160: 145-158.

Chen HHW, Kuo MT (2010) Role of glutathione in the regulation of Cisplatin
resistance in cancer chemotherapy. Met Based Drugs. 2010: 430939.

Fujibayashi E, Yabuta N, Nishikawa Y, Uchihashi T, Miura D, Kurioka K, Tanaka
S, Kogo M, Nojima H (2018) Isolation of cancer cells with augmented spheroid-
forming capability using a novel tool equipped with removable filter. Oncotarget. 9:
33931-33946.

Lo M, Wang YZ, Gout PW (2008) The x. cystine/glutamate antiporter: a potential
target for therapy of cancer and other diseases. J Cell Physiol. 215: 593-602.
Koppula P, Zhang Y, Zhuang L, Gan B (2018) Amino acid transporter SLC7A11/xCT
at the crossroads of regulating redox homeostasis and nutrient dependency of
cancer. Cancer Commun (Lond). 38: 12.

Bansal A, Simon MC (2018) Glutathione metabolism in cancer progression and
treatment resistance. J Cell Biol. 217: 2291-2298.

Wada F, Koga H, Akiba J, Niizeki T, Iwamoto H, Ikezono Y, Nakamura T, Abe M,

70



[61]

[62]

[63]

[64]

[65]

[66]

[67]

Masuda A, Sakaue T, Tanaka T, Kakuma T, Yano H, Torimura T (2018) High
expression of CD44v9 and xCT in chemoresistant hepatocellular carcinoma:
Potential targets by sulfasalazine. Cancer Sci. 109: 2801-2810.

Otsubo K, Nosaki K, Imamura CK, Ogata H, Fujita A, Sakata S, Hirai F, Toyokawa
G, Iwama E, Harada T, Seto T, Takenoyama M, Ozeki T, Mushiroda T, Inada M,
Kishimoto J, Tsuchihashi K, Suina K, Nagano O, Saya H, Nakanishi Y, Okamoto I
(2017) Phase I study of salazosulfapyridine in combination with cisplatin and
pemetrexed for advanced non-small-cell lung cancer. Cancer Sci. 108: 1843-1849.
Ishii T, Mann GE (2014) Redox status in mammalian cells and stem cells during
culture in vitro: critical roles of Nrf2 and cystine transporter activity in the
maintenance of redox balance. Redox Biol. 2: 786-794.

Stupp R, Monnerat C, Turrisi AT 3rd, Perry MC, Leyvraz S (2004) Small cell lung
cancer: state of the art and future perspectives. Lung Cancer. 45: 105-117.
Skandalis SS, Karalis TT, Chatzopoulos A, Karamanos NK (2019) Hyaluronan-
CD44 axis orchestrates cancer stem cell functions. Cell Signal. 63: 109377.

Takeda K, Mizushima T, Yokoyama Y, Hirose H, Wu X, Qian Y, Ikehata K, Miyoshi
N, Takahashi H, Haraguchi N, Hata T, Matsuda C, Doki Y, Mori M, Yamamoto H
(2018) Sox2 is associated with cancer stem-like properties in colorectal cancer., Sci
Rep. 8:17639.

Sarlak G, Vincent B (2016) The Roles of the Stem Cell-Controlling Sox2
Transcription Factor: from Neuroectoderm Development to Alzheimer’s Disease?
Mol Neurobiol. 53: 1679-1698.

Gupta P, Gao H-L, Ashar YV, Karadkhelkar NM, Yoganathan S, Chen Z-S (2019)
Ciprofloxacin Enhances the Chemosensitivity of Cancer Cells to ABCB1 Substrates.
Int J Mol Sci. 20: 268.

Zhang L, Hanigan MH (2003) Role of cysteine S-conjugate beta-lyase in the
metabolism of cisplatin. J Pharmacol Exp Ther. 306: 988—994.

Townsend DM, Tew KD, He L, King JB, Hanigan MH (2009) Role of glutathione S-
transferase Pi in cisplatin-induced nephrotoxicity. Biomed Pharmacother. 63: 79—
85.

Reid G, Wielinga P, Zelcer N, Haas MD, Deemter LV, Wijnholds J, Balzarini J, Borst
P (2003) Characterization of the Transport of Nucleoside Analog Drugs by the
Human Multidrug Resistance Proteins MRP4 and MRP5. Mol Pharmacol. 63:
1094-1103.

Chu T-H, Chan H-H, Kuo H-M, Liu L-F, Hu T-H, Sun C-K, Kung M-L, Lin S-W,
Wang E-M, Ma Y-L, Cheng K-H, Lai KH, Wen Z-H, Hsu P-I, Tai M-H (2014)

71



[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

Celecoxib suppresses hepatoma stemness and progression by up-regulating PTEN.
Oncotarget. 5: 1475-1490.

Fogal B, Li J, Lobner D, M. McCullough DM, Hewett SJ (2007) System xc” activity
and astrocytes are necessary for interleukin-1 beta-mediated hypoxic neuronal
injury. J Neurosci. 27: 10094-10105.

Bridges CC, Zalups RK (2005) Cystine and glutamate transport in renal epithelial
cells transfected with human system x.. Kidney Int. 68: 653—664.

Akbarzadeh M, Maroufi NF, Tazehkand AP, Akbarzadeh M, Bastani S, Safdari R,
Farzane A, Fattahi A, Nejabati HR, Nouri M, Samadi N (2019) Current approaches
in identification and isolation of cancer stem cells. J Cell Physiol. 234: 14759-14772.
Okamoto K, Saito Y, Narumi K, Furugen A, Iseki K, Kobayashi M (2020) Different
mechanisms of cisplatin resistance development in human lung cancer cells.
Biochem Biophys Res Commun. 530: 745-750.

Guo F,XuL, Gao S, Sun X, Zhang N, Gong Y (2019) Effect of orexin-A in the arcuate
nucleus on cisplatin-induced gastric side effects in rats. Neurosci Res. 143: 53—60.
Huang R, Jiang L, Cao Y, Liu H, Ping M, Li W, Xu Y, Ning J, Chen Y, Wang X (2019)
Comparative Efficacy of Therapeutics for Chronic Cancer Pain: A Bayesian
Network Meta-Analysis. J Clin Oncol. 37: 1742—-1752.

Perse M, Vederié-Haler Z (2018) Cisplatin-Induced Rodent Model of Kidney Injury:
Characteristics and Challenges. Biomed Res Int. 2018: 1462802.

Zhang Z, Burnley P, Coder B, Su D-M (2012) Insights on FoxN1 biological
significance and usages of the “nude” mouse in studies of T-lymphopoiesis. Int J

Biol Sci. 8: 1156-1167.

72



A

AAFZEIE B AR B E JP19J11051 OB, 72 5 N H AR EHE A
MFFESEh A e KD e i F B ShvE Lz,

AWFFEDBATI2 B N AL L DOVERIC H T2V | #A TR 5 THRY., JHHELZBY
£ Lo AbE R PR PR PSR AR S AN 2T FE R /IR IERS HEEIR IR < L H
L EFES,

AL ORI E LT, THERLONC TRELZ TRV £ Lo dbiEE KRRt
Tt E R AT IE R B G R, [FIRFR B AT FE S R A RE AT S A
g WM ZW BdR, R DLONCALmEERRTFETZE R BuRIoiR <
Lij‘o

AWFEZ DT . 2L OFAWRTHE, THEZWLZE £ L AtHmER AR
PRI AR PR Y UE AR B, ALEE R PR AT IR
IREEAIHIIEE Wi seak Bh ZROoNT R B BIEUTIREHEL £,

AWTEDZEITIZH T2 . 2L OARRTHE, THEZWEZ L E BT, P HEHERAE
FERFIN DB R 2 W12 & £ L AbimE R R beRAE ik e 1R %
WELET,

PR CHRE 22T | BUEOHEZ F0 O TIHW 2 (LB R R R E R
TERHASERL AR R SRR AT B RBE A in ¥ #dR, ko NT A
RER HERHRAZIR S BEGHTECL 97,

KWFFROFETIZHZY . TWHHETEVWE  EH —&K K, bl 3k Kz2iEC
D AGHEE R R R R FEA T FE 2R C O PR ARTE A2 20l & L 72 A —RICREA T©
B L BT ET,

%I, 10 FRICIE D ALHEE R TOAE 254 LT N RKIRIT O G IEHH L R
i—é—o

2021 4F 3 A
WA &

73



