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VERMH . FTiE  IRSPIEIRAE L I8 B 49 C6/I118%m MLk An k45 4 09 C6 20 & , MTT : MBI 48 5k 5 26 I
965 4 L 0 Fp h) 5 R X dm B AR A IR B A R UG B B BOK SR Fe M 8 dm B o B T RUSE 3 PCR B & PP i ik
(Western blot)#4m] 4% % a1 % 24t 25 25 B ( Mdrl ) F= 3641 F #4185 Topo IT o #9 mRNA K- Fe ik & FiK-F 64 £ 34
A, LR OAAATEE R 1118 K R 6 IR G e Rkt I BEA R 5 T R L mia(P<0.05), FHApHk
JE A 29.66 w g/ml F= 55.49 w g/ml; A X K 2R 4a4E A UG # dE e B R T3 % (P<0.05); RAEF
PCR % Western blot B~ 4 mpt ey Mdl AR AKX B F T, Topola A B FALR R LI, Git 43
118 AR A4 TR % hat 25 R B Mdrl 89 &Gk, 38380 405t K R C6 IR 8 tm R ey 4 A
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Transfection of IL 18 gene enhances cytotoxicity of cisplatin on C6
glioma cells by reducing Mdrl expression *

Yu-hong Lyu?, Qing Chen? Juan Zhao', Yan-ling Wang*, Jiang-feng Zhu? Yun-li Yan!
(1. Department of Cell Biology, Hebei Medical University, Shijiazhuang, Hebei 050017, China; 2.
Department of Gastroenterology, Hebei Chest Hospital, Shijiazhuang, Hebei 050041, China)

Abstract: Objective To explore the effect of transfection of interleukin 18 (IL 18) on sensitivity of rat C6 glioma
cells to cisplatin chemotherapy and the possible mechanism. Methods C6 cells with and without transfection of IL
18 (C6/IL18 cells and C6 cells) were cultured in vitro. The growth inhibition ratios of both types of glioma cells were
measured by MTT assay, when treated with cisplatin at various concentrations. Cell apoptosis was detected by flow
cytometry after being treated with 50% inhibition concentration of cisplatin. The levels of mRNA and protein of
Mdrl and Topo Il o were evaluated by reverse transcription-polymerase chain reaction (RT-PCR) and Western blot.
Results Upon cisplatin treatment, the ratio of growth inhibition was significantly higher in the C6/IL18 cells than that
in the C6 cells (P < 0.05), the 50% inhibition concentration of cisplatin was 29.66 wg/ml and 55.49 wg/ml respec—
tively. The apoptosis ratio of the C6/IL18 cells was higher than that of the C6 cells after treatment with cisplatin (P <
0.05). In the C6/IL18 cells, the expressions of Mdr 1 was markedly down -regulated identified by RT-PCR and
Western blot, but the expressions of Topo Il o had no significant differences. Conclusions Transfection with IL 18
significantly reduces the expressions of Mdrl, then strengthens the chemo-sensitivity of C6 glioma cells to cisplatin.
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SR, 25 e AR A 3R 18 SR PRE 1 R JA 20 2T 2 S K kI A X C6 1B SR 4 34 1)

SEPRTT B S 6y B, ORI EE A
T RN el AR, XoF e 4 32 D 2 A TRk R, AY)
BRI MIENEN . DA K 18
(Interleukin 18,IL18)2—FP £ I RERY 40 LA F, fig
% 184 5 A PR e I8 928 i oW, 2 B PRI T I 1
FER 28 SCH PR I FH 0 A S B A U I T TR A A
TRE RIS HA YR A A K 18 (1) C6/
IL18 4 5 , FEAE RSN R AR NS B B 3 5 L
AT BRG . AALANIE 36 H SCE & A e
1118 JE[H RERS &M I C6 41 it J 1 AH 5 3 A
PCNA . cyclin D1 . cyclin Bl {9363k, i P21 195
Ko BRI, BEYL 1118 JLNRETS T M 2 24T 25 LR %
Ik ALY 25 9% e AN 2, AR A TR A IE
FEHRTE o IR e S DR 8 7 o i A SR g Ry 3
PRYA YT H AT 5 B4 Ry

1 HREH%

1.1 #ESEH

KR C6 i J3 R 4 it A S A 1118 LK Y ce/
IL18 4HAf 2R , TATb BERh A2 20 B A 8 = il 25 O
PRAFE, IR (GraH 254 BR AR ,RPMI 1640 155+
£ (3£ Gibco A H]), M4 1w CRBHSE A A
H) ), DU F LA &k 5 (methyl thiazolyl tetrazolium,
MTT) (32 [® Sigma 2~ &) ), Annexin V-FITC/PI 4 iy
PHT- YL £ (£ Invitrogen 23 ) ) ,RT-PCR izt
A& (£HE Invitrogen A F]), /NERBTKER Bactin,
Mdrl . Topo ITov, L\ B3R i S AL W B b i bt B

ik A 3L E Santa Cruz A F,

1.2 RIEHE

121 MTT A& R B AR EIR 4a 53 i 525 2m fe 6 4o ) &
O K C6 A1 C6/1L18 Ziififl, $2F0 T 96 FLI%
IR .24 h J5 AR 4R AN [R) 25 ) Wk 5 41 . 2.5.5.0.,10.0,
20.0.40.0.80.0 &% 160.0 wg/ml iNAZGHy, X+ BEZH I
NS K AN 3 AN EHL, LR ER 3
W (n=9), Z5¥ 540t 3% 24 h |50 A MTT, %
B 4hEZ&IER N . EFR{(BIO-TEK ELX800, 3
)75 490 nm A T IOBIE (A 1) . AREAXTT
S A 2 X AL AE - AL AE 1 XTRRAL
A {H x 100%., FH 4 A0 i) 255 245 9k BE i - B AR
LRI, SR MR T 5 48 H Y > H50 il v
(1C50),

1.2.2 & X @ fe R A& DR 48 4E R )G o9 ta ie A = 5
OB K3 C6 Fil C6/IL18 41 A, 4Ah T B350
H1, 24 h JE N AL E R 30.0pg/mI(C6/1L18 4H i 1)
IC50) (IRAAAE F 24 h, EEEE AL, % PBS ¥k 2 Ik,
Binding Buffer H 2k 4 fifd , 15 & B % BB 2H (AN 4
BE) L [R) REZH (4351 5 Annexin V-FITC #1 PI)
DI K25 hb PR (JR4 Annexin V-FITC FiI P1), %
T REDY S 10 min i =4 ffd{Y (BD FACS Cal-
ibur,, S& [ )AG , VA5 B A, Jie4E 10 000 4~
PF, ST TN I T e, SRR 3 WK
1.2.3 B 4% PCR % mRNA & %% Trizol &
PRI AL B RNA, 34T S S5 I, RS 557 )
YEAT PCR LW, Mdrl . Topo Il o, Bactin 1 1118 [
IR KR 43508 51.55.53 f 59°C. SI#LF% 1.

x1 FBEEMSIMFIIRKE

1E[] J2 i) Ei: L/
Bactin 5’ -GAGGGAAATCGTGCGTGAC-3’ 5’ -CTGGAAGGTGGACAGTGAG-3" 445 bp
MdrL 5’ -ACTTTCGCACTGTCGTCT-3’ 5’ _CTGAAGCACTGGGATGTT-3’ 455 bp
Topo lla 5’ _TTCACGGCGGATTTAGAC-3’ 5’ -TGCCAGCAGTGGAGGTTA-3’ 319 bp
1.2.4 B8 & %.9% ¥7 i 3% (Western blot) #i] & & BOR AR + b2 (x £ 5) Fon  MEIERCX (4656,
f Ak RBUNMEAEMA M BCAEMEE AR  P<0.05 FnER AR #E L.

B, 25 wg/ml FL_EAE, HEF14: SDS-PAGE HLyK /0
Jo, BEENCHE b, NC EH —4i 4CHHIHE
(Mdr1.Topo Il «-Bactin —#7¥4 1 : 1 000 i Ff), TBS
PRI, 37°C ZHiiFE 1 h(1 : 2000 Fiks) , BEIE , ik
JnECL f2# k6, R FHEEM A% 5 48 (BIO-RAD
Chemi Doc XRS, [ )i &% .
1.3 FitFEFE

K HI SPSS 19.0 Bt F A TEE S0 Hr, SE8w

2 #R

2.1 AT C6/1L18 F1 C6 LA &I =R il Lb 3

NIGEFT X5 248 . £1%) 4100 ) 25 e e B - v T 48 R (I
K1), 5% 0.5 giml &b, HAh ik & 2.5.5.0,10.0.20.0,
40.0.80.0 }% 160.0 . g/ml, XF C6/IL18 4 fits ity 11 il %
YT C6 4iiE (W3 2), P<0.05,n =9, &35, i

X C6/IL18 4 i 1Y = K 3 i ¥k - (1C50)
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29.66 wo/ml, B3 & A% T L X C6 4fi A Y 1C50 807 +
=i C6/IL18

55.49 . g/ml, P<0.05, -c
2.2 JI4AXT C6/IL18FN C6 ABEAT KA LR 609

C6/1L18 #I1 C6 L IEIE] 24 h 5 ,C6/1L18 S
20 L R TR [(22.63 + 2.85)% , n =3] W] i 25 T C6 4 % o
JJ8T-%[(10.57 + 1.93)%, n =3, P=0.012, F=1.16], =
2.3 EEILISEEXT C6 4B Mdrl 0 Topo Il « 208
ERRIEM T

JZ %37 PCR Al Western blot 25 5 7 (L& 2.3), R T
AHXTF C6 4l i, C6/IL18 e Mdrl mRNA FlZE IGEF1 1 o g/l )
H ek KR B s (L3 3.4), Topo T ZE LA $P<0.05,n=9
R B 1 IR RA G K %

#2 IR EIAERIIHZE (n=9,xx5)
s TSI E 1 p giml )
0.5 25 5.0 10.0 20.0 40.0 80.0 160.0
C6/IL18 88+1.1 19.2 +4.7° 294 +6.8 40.0 +10.2° 53.1+6.2° 61.5+8.07 65.8 + 8.9 69.6 + 6.4
C6 95+1.7 141+ 3.6 206 +6.8 29.2+75 40.7+11.4 50.2+8.6 535+95 55.3+134
Py 0.324 0.021 0.014 0.021 0.011 0.011 0.012 0.011
F{H 2.587 1.703 1.008 1.860 3.395 1.144 1.138 4.297
1. 1P <0.05
Marker C6 C6/IL18 C6 C6/1L18 C6 C6/1L18 C6 C6/1L18
L1118 632 bp
Mdrl 455 bp

B actin 445 bp
Topoll a 319 bp

B 2 g L8 EE T Mdrl FExRKF

Mdrl

Topoll o

B actin
ZEMIFL A C6 i, A5 flFL >~ C6/IL18 4ijE
3 & 118 EFEE /D Mdrl EHRIE
#£3 Mdl.Topo ll « BEEFEFRKEHEME (n=3,x=s)

215 C6/IL18 C6 PAH FAH

Mdrl 0.11+0.04 0.55 + 0.05 0.000  2.054

Topoll @ 054 +0.06 0.47 +0.03 0.153  5.105
1. 1P <0.05

#z4 Mdl.Topoll « EEZEAKTEHEME (n=3,xxs)

215 C6/IL18 C6 P{H F{E

Mdrl 0.10 + 0.057 0.40 + 0.05 0.002  1.246

Topo ll 0.21+0.04 0.19 +0.04 0.405  1.000
1 1P<0.05

3 itk

T 28 J T 96 o SN AR A 28 ZR 49 i DL 1 D
IR o R Y 70% , T 22, S TR . R
FIRERIT R TR AT T4 A T B AR R A A
AR I RN T At . FE 2 i DR e o
IR AR FARARE S VIR 75— T T
HNTERITE 2518, A6ST 245 PR MEAT S50 3% 15 96 4
JL, DT S BT 2 0

7 it B TR AT 25— Bt Tl
R RN, IF X HADAE SR FIRLE] - 58 4>
ANFI 2RI A UM 2, XTI PR Z 24Tt 24
(multidrug resistance, MDR ). E4: Ji 8 410 i 7= A= £
25 25 BILTR W R e A B, e 2 R R Y
T B ML & P OE 2 11 (Pglycoprotein, Pgp ) i J& 3%
TR R R R S B 1 o VA 4 R 2R
BRI LB 25 5515 A D 25 i e
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SR, 25 e AR A 3R 18 SR PRE 1 R JA 20 2T 2 S K kI A X C6 1B SR 4 34 1)

BB RGNt , Pgp X IR EE KA A, WK AN [F]
RIPZi S, IWiE R Z 22, Pop i B3R
ik, SR 2y B RS YA SRS, JE S A
R RAF ST R B, A 2T AR Pop koK
FETE W HEIF 2590 Je Kt 32 v, S 25 Rl Pop
FHPEFRIABE = AR bk i 2 sl s e Kt 25 . A2
X — R PR LR R ML, 58 i 7E 7 S e kK
2 X 17, % 28 MR T Mdrl FEHJE 31 K AR
X, 524G RHE TS, HT
Mdrl %5 oA, 5 — - 5 2 2T 25 10 i AR 2
DNA # b 544 i ( Topoisomerase , Topo ) At 5 & 5% 1
PR B B ARME T Topo ITHY 32 B AR FH 283
DNA =z [H] 451, 25 DNABR . EHl s, L
Topo 11 2 #8 5 B 40 M 95 245 Wy 3 3k T2 i 25 ) - g
-DNA & &4l DNA i & 6l 55 55, iRk
B Topo [T & ol G P T 0, 51 RS 259 2k 234
A RN 2 . X RIH2G A Mdil FEH i 3R
ik, FERIK Topo I K 548 sl 2k 5 Topo Il i
I SR AL AT s

IR 18 & —Fh 2T RE4I A T, BEfEHY
SR PN BT IR i B W, SR R R A e BRI
WF5E SR A0S 1118 FEPR sl g | ml 5 JFLAth 41 it PR+
AL 0 IL12 IFN (FASL 25, 53 M I 35
) Ao A K R R o XRS5 iy 0 o 7557 4 1
%, FF 1018 A IFN B FER 3 A BERL T4, &
PR3 BB L DR 210 i R S 2 00 ) e SR A A A K AR
HEHLPR T 5 R i 7, o 2 56 PR A4 b i B 34 i
HA BT bR K 7943, LA CD4* il CD8* T 4 iy
XTI, S AR R R A A . AR
1118 FE[K R b 2 Hu A o g 2B K, (2 X SEqF 5 v
1) I A M AN RE AR R o Uy 1018 FEPH B A5
SR AL YT RO M AR A EABFGE . AR5 e A
C6/1L18 F11 C6 PRI A , 76 A [A] ke B2 ML T iy AR
IHIE L, K BRAEAXT C6/IL18 40 i i A K3 il B
WS, 25, PE— BRI X R A0 ALY Pgp A
Topo 1T o 1) MRNA FIZE FIKF &1L, &8
C6/1L-18 #iiffirf Pgp FRik i W i ek /b , 3 55 LT %
A B A R ) 25 SR AR R, G G 1118 FEH
I T2 2255 Mdrl BYF3A, B 250t
C6 ZHMu I EEEH .

Mdrl B K kv 9k 2 445 Sk Ty, Hrp
ERK/MAPK Fil PI3K/AKT & U1 . MUNOZMIAE
NIRFFE R B, T 098 200 22 X B g i 245 1 3k

FRALE PP B AR B B N 1Y Pgp iz 51 Jifg
FEE Y B ) 0 5 1 e A 5 WG ST B B, e 4 1 3
W EGF, 5 H B 1y EGFR Z & 45 &, W%
ERK1/2-INK-AP-1 {Z 53 %, 058 Mdil JE R 5%
o REHEFERWIE, 25 W 1E FH g 40 il <5 5 i
PISK/AKT {5534k, #E 17 118 Mdrl 23k, b /N
RNA T-He s PIBK-AKT & M:fE NI Mdrl. i
PISK/AKT T Jiif (1) W51~ mi IR L 80 58 IR M, AN
[ REZH A5 A S5 RAN R A ] . —SERF 5 R B il
it 25 40 AE Y PISK-AKT 151/, ilid NF- « B 1%
PE T Mdil U, H A A gY & B, 259 T
Akt-mTOR 15 518 0 Mdrl 223529, B IKr mTOR
A % BE 110 1 i 4% 12 5 11 ABCB1.ABCC1 #l ABCG2
(BT, W A0 B PR i 24 P2 3k BERIF ol FH X 24590
D% e 240 2 RN [ e 356 R 2 e o ek i, T
REAELE 2 MR EIN Mdil ik, Z RTS8
C6 2 h % 4y 1118 JEF Aefs 3 1 L P21 i3
ik, FREE M cyclin D1l cyclin B1 i3k, 5
FAH M E IARE RS, 1 AKT WA SR G S S5
X—VEHAE R, il 1A EM, R oy-
clin-CDK K&, fie 1k 240 Jfd J&] Sk Joe o DRI, e
1118 K a] g it X0 PISK-AKT {55, 17 Mdrl
FERFEIL

25 FRTIR, YL 1118 FEAENS T I Mdrl FE
Feak Ul A0 AL N Pop 2B LK, B SR C6 4l 1Y
WU, Ry 118 FEPRA Y B A T R Y 1

V3
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