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Anticancer Effects of Cisplatin in Combination with
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Abstract

The present study investigated the anti-proliferate and anti-invasive of Phorbol 12-myristate
13-acetate (PMA)-induced matrix metalloproteinase (MMP-2) and MMP-9 activities of combined
treatment with cisplatin and ethyl acetate fractions of Paeonia japonica. Cell Proliferation was detected
by the MTS assay and the activity and mMRNA expression of MMP-2/-9 were examined by zymography
and RT-PCR. As results, cisplatin or p. japonica treatment of YD-10B cells resulted in a
dose—dependent inhibition of cell growth. Also, the viability of YD-10B cells treated with combination
of 200 uM cisplatin and 50 ug/ml p. japonica was inhibited to 50% in compared with the cisplatin alone.
In PMA-treated YD-10B cells, co-treatment of 200 uM cisplatin with 50 ug/ml p. japonica significantly
inhibited mMRNA expression and protein activation of MMP-2/-9. Therefore, This study suggest that the
combination treatment of cisplatin and p. japonica potentiates a promising anti-invasive agent and has
more potential anti-cancer drug for oral cancer therapy than cisplatin alone.
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Cisplatin(CDDP;cis-diammineplatinum(II)
dichloride)2 WZAXE Egolal = SIRIEREA,
DNA o]57F W Fold(guanidine) E71¢ 35

ZAssto] DNASARS 956ty Zato= DNAEXM
JAHoZ AE T T4 o WﬂL Zee
S}, sHetedtA] FollA chefst 1PY A =A=Z 50?_1

ol gl ARgEoA et 312‘31[1][2], TAEE A
okt QolAE 7P BifHolojA By Ee HE
o7 7MY EoHA AMEET QioH3-5l Eu
cisplatin kA WA 9 475 4 5 o9 7H4
A FA-go] YehER ol &0]7] {3t A7t
F25] AP= JH6-8].
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1. A= 2 A

i ZLOE of HolA|H|o] E(ethyl acetate) EEEL 7]
EAFA AMEE LT AEE ARESIITHION
Cisplatin (Sigma-Aldrich, St. Louis MO, USA)®ll
A FYFste] ARESISITH

2. M|TEHHQE

YD-10B A|Z, human oral squamous
carcinoma cells® SHA|ZF28(Korea Cell Line
Bank, Seoul, Korea)oll4] £<F dto} ARE5IFATE AlE
£ RPMI-1640 (Gibco-BRL, Life technologies
Inc., Grand Island, New York, USA)¥i=]°l 10%
fetal  bovine (Gibco-BRL), 1%
penicillin/streptomycin (Gibco-BRL)S 75t
37C, 5% CO2z2749] 7oAl Atheie stk

serum

3. MEYESE =7

MZABEES ZAH] 8, cell counting kit-8
(CCK-8; Dojindo Laboratories,
Japan)& ol&3st] FASAh. YD-10B AlZE
96-well plateol well (200 )& 2 x 1047H] 2
seedings}al 1241 Rt HiFEt -, wiRRoka}
cisplating @5 E= ¥-8 At 183 37
Zog 37C HigTIolA 24A41%F 1aL 48417 52t
A1 &, CCK-8 88 AlmajFlof 10 ul/well
= A7¥staL 1AI7F &<t 37T Hig7]olA §RSHITh
93 & microplate reader (Molecular Devices,
Sunnydale, CA, USA)E °©|-&5to] 450 nmollAl &3F
& SHsieit

Kumamoto,

4. RT-PCR
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M=EZZ8¥E  TRlzol
Carlsbad, CA, USA)E& Ar&sto] & RNAE FE319
th. 1 pg2 RNAZ 7M1 ReverTra ACE PCR RT
master mix kit (TOYOBO Co., Osaka, Japan)&
olgsto] PCRE sttt & A= MMP-2
(matrix metalloproteinase-2), MMP-9 (matrix

GAPDH
dehydrogenase)

Al9K(Invitrogen  Co.,

metalloproteinase-9) =t
(glyceraldehyde-3-phosphate
primers[Table 11& ARSI, housekeeping
ZA1 GAPDH #-4ALE internal control2 /\]-%5}
At =" PCR AHAFEL ethidium bromide’} &
ke 1.5% agarose geloll A7]9& sto] UV light%r
oA Eelstrt

Table 1. Primers for RT-PCR

Annealin PCR
Gene Sequence (5-3) 9 product
temperature .
Size

GCGACAAGAAGTATCGCTTC .

MMP=2 | £ G CCAAGGTCAATGTCAGGA 58T 3900p
CCATTTCGACGATGACGAGTT .

MMP=9 | CTTGTCGCTGTCAMGTTCGAG | 8¢ 530bp
GAAGGTGAAGGTCGGAGT .

GAPDH | G AAGATGGTGATGGGATTTC 58¢ 226bp

5. Gelatin zymography

iRk}l cisplating & EE B8 AHIE
YD-10B (5 x 105) A5 24A17F &< v st &,
WiAl& Ho} centriprep YM-10 (Millipore,
Billerica, MA, USA)}& ARg3slo] =319t 20 ug
SEo 9L non-reducing sample buffer (0.5
M Tris-Cl pH 6.8, 5% SDS, 20% glycerol, 1%
bromphenol blue)?} &7 &5t 0.1% gelatin®]
3 10% SDS-PAGECIA 719E st 719
% &, washing buffer (50 mM Tris-Cl, pH 7.5, 10
mM CaCl2, 2.5 % triton X-100, 1.0 uM ZnCI2)Z
SDSS A|ASIY incubation buffer (50 mM
Tris-Cl, pH 7.5, 10 mM CaCl2,150 mM NaCl,
0.02 % NaN3)= 37ColA 1843t &< HH-E3HAH.
Gel& coomassie brilliant blue (7% glacial acetic
acid, 40% methanol, 0.25% coomassie blue)Z 1

A7t B9t FMSE F destaining solution (7%
glacial acetic acid, 40% methanol)2.& EX35}o]
white band& &RIsF3ich.

6. 34 24
MRZE=AA3 RT-PCR 181 gelatinase 4 &
42 Student’s t-tests AAISIAH. AHAI= 33
YHE AHE B5to] mean + SDE YUEhfglow, 2
7
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1. YD-10BMIEZ0i|A HEOF T X{2{0f 2ot

o |
HEg B2

YD-10B A|Eof|A] @2k o oA E 3-7]-8nf
EIEZ 0, 25 50 ¥ 100 pg/mle] TgSt 5=
Aelsto] 24, 48AIF B Wi & cell
proliferation assay (MTS) ®'#H& o]8sto] AlZ9]
Rz2LS BN Yy} vwst 21 25
g/mloAE 108.71% 12|31 103.22%, 50 pg/mll
Me 94.14% 2|1 90.18%, 100 pg/miolA=
68.27% 1E]11 49.42%°] &S Bt o9t T2
AIE B0 WA 50 pg/mlo FETAE A9
545 YA €22 € & Atk 1281 100 4
g/ml TsE2 AP o =2 AT A4S Y
ERfCHFig. 1].
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Fig. 1. /n vitro cytotoxicity effects of p. japonica in
YD-10B cells

The cells were treated with p. japonica at different concentrations for

24h and 48 h. Data represent the mean = S.D. of three independent

experiments. (*; p{0.05 compared with untreated control, ***; p<0.001

compared with untreated control).
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2. YD-10BMZEF0|A cisplatin®] T= X2(0f
olst MEE EXM

YD-10B AZlA cisplating 0, 100, 200, 400
9 600 MO thFet & AEsto] 24, 48417t &
QF Higet & Aol =S EAEILh tRETt
vlmgt Zy, 100 gMollAe 10030% IE|3L
93.68%, 200 #MOA= 88.57% 12|11 82.61%, 400
uMolAE 41.39% 81 30.74%, 600 gMoA=
25.77% 18|31 19.99%9] BEE&E Hct. olet T2
AIE 59 cisplatine 200 uM9] HE=7HA= A9
548 UehiiA] 22 & 4 Atk 2EA 400 oM
7 600 pM TR 24A7F B 48417 B9t AE]
3 Ao A =2 AR JAE e HHFig. 21.

cisplatin-48h

e cisplatin-24h 120

cell Viability (%)
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Fig. 2. /n vitro cytotoxicity effects of cisplatin in
YD-10B cells

The cells were treated with cisplatin at different concentrations for 24h
and 48 h. Data represent the mean + S.D. of three independent
experiments. (*; p{0.05 compared with untreated control, **; p¢0.01
compared with untreated control, ***; p{0.001 compared with
untreated control).

3. YD-10BM|Z0f|Af BiZFOFIL cisplatin®| HE
X2|off ofgt MES EM
YD-10B HlZoA 10%2] BE&
1g/mle] W2tk ofopAlg|o] E EEE 3} 100, 200,
400 1831 600 #M9] cisplating -8 Ag|slo] 24,
48X BRF HiFEt & N9 FEEE FAlSIGITH
223 vwst 23k 100 ¢M cisplatin¥}2] H-84
2l QA= 75.94%2F 65.86%, 200 ¢M cisplatin
o] HEA o sl 53.36%2F 40.72%, 400 u
M cisplatin®t®] &4 oAz 27.45%F
21.45%, 18|31 600 uM cisplatin?e] ®-8*2]0]
OBl AE 27.80%2F 21.16%2] HEES Bt A9
548 YeAl &2 50 pg/ml Wkt 200 #M

FAE HolE 50
5]
o
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Fig. 3. /n vitro cytotoxicity effects of cisplatin in
combination with p. japonica in YD-10B cells

The cells were treated with 50 ug/ml p. japonica and cisplatin at
different concentrations for 24h and 48 h. Data represent the mean *
S.D. of three independent experiments. (***; p¢0.001 compared with
untreated control).

4, YD-10BMIEZFO|A wXfok} cisplatin®| &

£ = e X2 st MMP-22F MMP-9
o QWA WSS E5t AXMO| AX| gt

YD-10B AZEfA 50 pg/ml 52 Watef ofdof
AElo|E B3E3 200 uM BE9 cisplating @=

= 98 AHFste] MMP-2 ¥ MMP-99] f-4xpad
< EIokatt. iRt vlwst A3 cisplatin B
AgolA= 9.4%9t 45.0%, WEF =AM =
16.9%%} 13.5%, cisplatini} ¥§2feko] -84 2jof A
= 85.8%%t 97.0%% F33 A HAIAE HEr
WcHFig. 4.
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Fig. 4. Effect of cisplatin in combination with p.
Japonica on mRNA expression of MMP-2/9 in
PMA-treated YD-10B cells

YD-10B cells were treated with the indicated concentration of cisplatin
or p. japonica 2 hours prior to PMA (0.5 uM) stimulation. (A) 24 hours
later, the levels of MMP-2/9 mRNA were determined by RT-PCR.
GAPDH were used as the internal control. (B) The relative expressions
of MMP-2/9 mRNA were analyzed the band intensity using a
GelQuant.NET program.

5. YD-10BMIEZ0lIM X[} cisplatin®| TH=
E= E& X0 2zt MMP-22 MMP-92|

o —
TR B2 S5 N0l N &1

YD-10B A|3ZoflA] Wiztekst cisplatin®] H-8-4 2o
ot & A& @ MMPs &4 "X = BIE RASH
7] 9sted, 50 pg/ml wE9] WSk oopAEo|E
BIE9 200 #M HE9] cisplating ©% E= HE
A2ste] YD-10BMZE &3 gl HiAolA wigst
Ak 1P 24417 FRF vl =, WA S
gelatin zymographyH< 53] MMP-2 ¥ MMP-9
chzlo] EdE B4t MMP-9 /494 a3t
= izt vl 23l cisplatin EEA A=
43.1%, W2k g=AgoA= 7.5%, cisplatin H
Zreko] ge&A oA 747%E EJTE I
MMP-29] &4l ans dizxady vt 23
cisplatin A2 oA= H3l7} ¢llar, W2tk g
Ao A= 17.1%, cisplatindt #§zreko] ¥-83 2o
AE 49.3%E HERth ol2|3t At Boto] olFA
T AYokA] gk Aol Hls, -8 Agt AlaofA
= MMP-93+ MMP-2 ©¥d gido] 37 4SS
w FoHT MMP-9 ©id 2/dof thgt oA a3t
7P ERHEE ERIT & AUHHFig. Sl
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Fig. 5. Effect of cisplatin in combination with p.
Japonica on the activities of MMP-2/9 in
PMA-treated YD-10B cells

YD-10B cells were treated with the indicated concentration of cisplatin
or p. japonica 2 hours prior to PMA (0.5 uM) stimulation. (A) 24 hours
later, the activities of MMP-2/9 protein in the conditioned media were
determined by gelatin zymography. (B) The relative expressions of
MMP-2/9 protein were analyzed the band intensity using a

GelQuant.NET program.

V. Z2

Cisplatin 3eHUAl FolAE +4, 4o,
Hk, e e A8AY 2 AT ot
A NBAZ 7P ol AREE ek v et
A W E =44 B89 7R ofds] EA7F Ha
At olet 22 A A ¢ B4 REEEE I
s7] 918l cisplatin® 3 AAES BE& Folst=
A7t o] JFB=HL et Y Aol 2Jshd,
Hederagenin< cisplatin®] WA 7IA& F45#
HAZEY AZEFoA  Nrf2-ARFAZE  AAE 59
apoptosis”7t  SEFA3[23], Epigallocatechin
gallate(EGCG)< cisplatin®] WA 7FA&= CAR T+
AAAEFo|A  AKT/STATHRE  BA3}510
apoptosis?t autophagyE +2oFtH24]. crocetin
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I cisplatin® W82 KYSE-150 AESRofA
p53/p21 ARE E35ta] cisplatin®] BIE =t
[25].

£ AFolxs e odotAEolE EEET}
cisplatin® YD-10B FZJIA|ZEFoA 9] th= A
SAF o] oJgt AAME AL o] AAlsE
SIRIskiTt. WOkt cisplatin®] M-EA 2= 50%°]
Aol 2 dAEAPGIA ERE JElon EIL
YD-10BollAl PMA Aol &Jsf S7Hd MMP-2 %
MMP-99] fAxIE 9 Sild g4dE0] =2 A
o] A &dE Yetylrt. ol T2 A+ AAE v
O = cisplatin®} WZHore] H-EA 2= 174 Ao
Al cisplatin°] B3t FLAIAE SIS & &+
RomH, cisplatin®} ¥iZRF oo ER S|
AZE cisplatin®] &S Ffsele] H2 &F9
cisplatindlA% FEWAGT F2HE2 AAAIE 5= QL
= Z10& 7|9t sHx|Rt o]F Aol it MU
9] F7HEQl A7t 289 Ao=E AAH
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