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FFHA R SR B MR 12 B A XM B F ORI &
VATITFU, A ¥ —T 20 EREEREORE

SRKEEFHEEHAMNLE —HE (EE | /MriE—302)
(O I S

EREROLFEECEIIEHN~OBEATEIFE L 2o TWVa, ZL3BTFHFMERBICHL, A7 F
[cisplatin (cis-diamminedichlorplatinum), CDDP] & f » ¥ —7 = 0 ~ (interferon, IFN)- « O f:F{ L—?—Jﬁ(f ATV, TLAEAE,
HOBRIRE Db 2EETENT6.2% L BRIF2HEZHBTVE, 20X IZCDDPIESEENERE LTHWLR TV A
L b LT, ZOEFHEOBBIIHL M IZESN TRV, 2 THMAKAEIZ BT 5 CDDPHEOH#E L IFN-« 508
BREBOLMIT B0, ¢ B RN HepG2, HuH7, SK-Hep-1!ZIFN-o, CDDP#:5 %17\, A BIRT 258
LT Tdh % SHME#EIZT 1 (multidrug resistance gene 1, MDR1), £#|Mi MM % H#(EF (multidrug resistance-associated
protein gene, MRP), DNA }K 4 vV 25—t o B{EF, DNAMKRA VAT —¥ URRIEF, FNVIFF S5 2725
— - r BIEF (glutathione-Stransferase- » gene, GST-r) D IHE(L % WIS PCRIEF AV CHREF L7, HepG2, HuH7, SK-
Hep- 1D\ O#fiffa TH MDR1, MRP, DNA FR 41V 25—+ Ta, DNAFRS VAT —¥ 13 I3EFIRE THVRE
B 7z, GST-r 13 HuH7, SK-Hep-1 THIMZEH 725 HepG2 TIdHHIIAD SN o7z, HepG2IlZB W TIZIFN-«,
CDDP[A#§#5 Cld MDR1, MRP, DNA F R4V A 7—+¥1Ta, DNA FEA Y 25— U5 OEHEACDDP HSER S (2~
THEMHI &7z, SK-Hep-1 Tid CDDP Hh#% 512 & ) MDR1 D RBIAE5h L IFN- o BI$% 5. & IFN- o, CDDP [AEE 5 T3
A E N, GST-n 1L1FN-o, CDDP[EIRHES TREAWEI &Nz, BLE X ) IFN- o 2RI 331 2 BRHIT 4R (E
FORBEZIHITE I EHRBEENL.

Key words hepatocellular carcinoma, cisplatin, chemotherapy, drug resistance, interferon- «

¥ A 77 F »[cisplatin( cis-diamminedichlorplatinum),CDDP]
EEEREE CT 2 RERoR.LE LTHYs R TWw D
2, AL REEE IR I DL, FOBKNE LT
CDDP 244 % [IRI PR ATRIZ 2 T . CDDP itk s
DWW TIEHITEN S B RO M, DNABEBEO ITE,
BEEOEIRIE SR TR P, —J, ¥ —T7xz0>
(interferon, IFN) - o IZIZIBES AW H L 2 MO NTH
D, FEANHYE KRR, FLAEH AL IFN- « 54 % 1703
MMLOEAFROM T AL SN2 DA H B, F 78E1FI
MA@zt 45 CDDP, 570415 YL (5-fluorouracil),
AN ML FE— b (methotorexate) fif-JII{LH# RN IFN- o %301
s 5az ik hseari, MoEmes o Tr62%02HEAE
HRPG LN L OBGEAH Y, IR D CDDP 5K %
IEN- o 2SI L TV A TTEEEAE 2 S5 B0,

F 2 ORI 31T 5 CODP PR &, JFF o 55 220
BB B IFN- o & & B HREEHEZ D VTR 2 720,
BRWECET28EF, £2HAWMEREZET 1 (multidrug
resistance gene 1, MDRY), £ #7818 (5T (multidrug
resistance-associated protein gene, MRP) , DNA M1 v X

FR114E7 A 5 HEAF, FRI11E10A 1 HZH

7 —taiBfsf, DNAMKRA Y 25 —Y U3 @ETF, S5
FA S INIT AT 25— EHET (glutathione S-
transferase-r gene, GST-r) OB O LAl % Wil PCR
(reverse transcription-PCR, RT-PCR) |2 T Hiil L 72,
WRELUVHE
1. fmpasssE
IR A & LT, BFFANINE (hepatoblastoma) 5 &
Y HepG2#illly, A0 ‘T'?j (hepatocellular carcinoma) & & b
HuH7, SK-Hep-1#lif % Hiva 727, 35 &0~y g8 o —
7V E:H, (Dulbecco modified Eagle’s medium, DMEM, Gibco,
Rockville, USA) 127 ¥ I JAifiLi (Gibeo) % 10 % N2 72 % O % H
Wz FRENOMO 25 X 10 % B0 mm T I AF v ¥
71 v ¥ 2 (Becton Dickinson Labware, Franklin Lakes, USA)
(&, 5% A MR ORERE N T 37 C T4 MG HIE & L
7.
I. FERHRUERIESHZ
IFN-o«, CDODP D583, 3-[4,5-Y A FLF 7V — -2yl]
S-[3ANKRF LA L T2 ZN]2-[4ANT + Tz )]2K

Abbreviations . CDDP, cisplatin(cis-diamminedichlorplatinum); GSH, glutathione; GST-x, glutathione-S-
transferase-  gene; IFN, interferon; MDR1, multidrug resistance gene 1; MRP, multidrug resistance-associated
protein gene; RT-PCR, reverse transcription-polymerase chain reaction
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¥-7 T U % L (3-[4,5-dimethylthiazol-2-y1]-5-[3-
carboxymethoxyphenyl]-2-[4-sulphophenyl]-2H-tetrazolium,
MTS) 5879 2 4T\, 481K [ 3 H Al A A7 28780 % 7 5 90 %
2% 22 E LER O BEHOMREERECE L 2vwR L L
7o, REEWAOIFN- o BFEI1Z 1 X 10° IU/mITh Y, CDDP (7
Vg Fy, TYVAMVIAY—A7 47, B &1 ¢ g/ml
Thot. IFNIZKKIIFN-¢ (A 370y, ERME, K
) & FBNVA I AL O E % SN L 72

WHES B LT, SERIEERS e oY Po— ikl
L, IFN-o Bid%5.5, CDDPHMx58E, IFN-o, CDDPH
R 53 % belggst L /2.

I, EEMERS 5D RNADHEE U cDNADERK

HepG2, HuH7, SK-Hep-1#ii%, EE60 mm /7 AF v 7
74 v ¥ 2 (Becton Dickinson Labware) & 7z V) 2.5 X 10°{E{%1E
%, EEIZHARS 2TV, 48HEMEERLERMEYS
RNA % L7z, RNeasy Kit (QIAGEN, Hilden, Germany) % H
vy, DNA ¥ 2 L v #— (QIAGEN) W¥th, 77=r7x/
— )77 % )4 (acid guanidinium thiocyonate phenol
chloroform) 2 & VAERNAZ i L7z, #RNA S5 xg% DNA
SHEREE (Gibco) CTHRIZTISSMAHE L1k, 4V IT74%
VF IV T T 4 <— (oligo dT primer, Gibco) 0.5 g/ 1% 0.5
pgBIL, 0CTBSFMT ==y 7EiTo7208, SHIZA
== )70 WEEEEE (Gibco) 200 2= v k& B
L, 42CT50 MRSk, SHIIHRERTSES/:
DIZTOCTTISHBKIEEE cDNAZ AR L 7.

V. SEEHMEEETOT 71 v —EEHOEE

HANW 2B 4 28T Téh 5 MDR1, MRP, DNA kKA
VAF—ENa, DNAMKS VAT —-ENZ, GST-z BLURA
Horrtue—nrelTope-srsusursyr (p2-
microglobulin) P& 7 J 4 v — 13 FNENO LY V¥4I
EL7. £77 47— 0EREEINIE, ERoOMBGIZEVLDTO
b &L,

MDRI1 (%~ 2§48 5-AAGCTTAGTACCAAAGAGGCTCTG-3,
T ¥ F s AgH5-GGCTAGAAAGAATAGTGAAAACAA-S),
MRP (t » A 5-CGTGTACTCCAACGCTG-3, 7 v F &~ A
8 5-CTGGACCGCTGACGC-3), DNAMRA VvV 25—+ T 8
(t » A 5-GGCTCGATTGTTATTTCCAC-3", 7 v Ft > A§H
5-ATGGTTGTAGAATTAAGAATAGC-3), DNA PR AV 2 T —
¥ I3 (tyAHHS-GCTGTGGATGACAACCTCS, 7 ¥ F+&
> A 5-CTGTGTTTCTGTCCACTAC-3"), GST-r (&> A$H5-
CTCACTCAAAGCCTCCTG-3’, T ¥t v A$5-
CTGCCTTCACATAGTCATCC-3), p2-3ruzuar) v (kv
2§85 -CTGAATTCACCCCCA-3", 7 F k> A5-
ATCTTCAAACCTCCATGATG-3).

PCRIZT. 7 v & v 7 B (BEx Taq, FilE, KE) MW,
UTTAHHDER Y FAY— b, 94CT4HH, 57CT
30 #M, 72 CTOWHDEMTPCREIG% 304 1 7 LiT o 7z,
PCREWIZ4%DITF Ty LT, Fae&d 7THI—X %)
(FiEE) 2 HOCERKENEICTHmE L.

V. SR EEEFORRENEE

1. Wi

FHIEAMERETORBELREET L2010, BOIZHR
HEIZTPCREATVy, RIZHEWPCREEMR L /2. SHEEHW
HEEFOPCRT I 4 ~v— % FH\VTPCREIG % 4TV, PCRE

™

WEFELZ, DTl FETHEL 72 cDNAZ TILR~5
LAZHFERL, VTl EIZHERZ LTI UHTRT-PCRIZ
LB EE R IR EY (F) L L7 100F R ETWo TR
ITRELRFEREE 2+), 10°FRULET 3+), 10'FHRU LT
d+) LEFLL, TARLLCHREAPEOOAZVL DS
(=) L7, MEODNAREZER TS Z LIZHFEIZINE
Th ), EERENOMBIIC D O BREBORE 1T 7.
S 5T CEBRE 6 ATV MR M L 7.

2. BAEMPCREE

FHRETHBARIIAENEELRD L DIZD2WTIEHAM
PCRIEIZCER Z1To 72", MDRIDHEAHIDNAZ, PCR
MIMIC kit (CLONETECH, Palo Alto, USA) IZT{E# L, %544
HIDNA & HepG2, HuH7, SK-Hep-1 & ¥ {E# L 72 cDNA % #i
K35 X 10 53" 2 PCRIZHV: 72, PCREUEIZT > 7)) ¥ v
7 T— )V FiEFE (Amplitaq Gold, PERKIN ELMER, Branchburg,
USA) #Hw/z. PCRIGEIFEEZ LY vy v sBFRT VAR
IGE BB Lz Zh, Ty 77U vy T— ) FEEEDGS

MDR1 MRP Topollo. TopolIB GST-n

HepG2 =3 | o | o | e | ]

U < T

SK-Hep-1 R B = | = =

Fig.1. Expression of MDR1, MRP, topoisomerase [« (Topo
I«) and topoisomerase I3 (Topo [3) in three hepatoma
cell line.

Hepatoma cell line; HepG2, HuH7, SK-Hep-1. Genes
expression were used RT-PCR method.

1 2 3 4
B2-microglobulin(120 bp) - m

Fig. 2. Expression of MDR1 in HepG2 (2.5 X 10° cells) with or
without drug treatment.
The band of 243 bp showed the MDRI product by RT-PCR.
Lane 1, without drugs; lane 2, with IFN-« (1 X 10°1U/mb);
lane 3, with CDDP (1 xg/ml); lane 4, with both CDDP and
IFN-«. B2-microglobulin (120 bp) was used as the internal
control.




FUEAIB 5RO T 03

FAINT, 27V 9 7EEOI0Y A 7N E %0 PCRE
WHE LNz Lo THEAMWPCRIZHWZT 7 ) ¥ v
7 T—=)b F#E£E V72 PCRIUEIE 94 CT45F 8, 57°C T30
W, 72CTO0MMOEMETH 4 7 LiTo7e,

MDR1(243bp ) i

B2-microglobulin( 120 bp ) -

Fig. 3. Expression of MDR1 in SK-Hep-1 (2.5 X 10° cells) with
or without drug treatment.
The band of 243 bp showed the MDR1 product by RT-PCR.
Lane 1, without drug; lane 2, with IFN-« (1 X 10°TU/ml); lane
3, with CDDP (1 xg/ml); lane 4, with both CDDP and IFN- «
M showed DNA markers (& X 174 DNA/Hae II).
A2-microglobulin (120 bp) was used as the internal control.
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34 &

I'. RI-PCR% % B\ A FFHER B EMIIC 517 3 S8t
BIZF (MDR1, MRP, DNA b RAVAFT—t [l
DNA PFRAVUAST—E B, GST-z) DRBICOVTD
st

Bz > b o — v HIIER 532 80 5 AR 325 X 100
%RV S BEARESR ET OREOKETH 5. HepGe,
HuH7, SK-Hep-1#llao) 4 TONFEE#EMIIZB VT, EHIFE
S HIZ BV TMDRI, MRP, DNA P KA Y A5~ e,
DNAMRA VA5 —CUaDEHAEDO BN, £/ GST-x
DFEIIMALEL2.5 X 10 T2 HuH7, SK-Hep-1#118 ¢80
N7 HepG2 B TIXRD 513, cDNAE %ih”i)}ﬂéﬁf%ﬁ"
WTELD o7

% 72 SK-Hep-1 #ll T 38#1 J:4% 5-8: T MDR1 © 5 B % 22
5L DD HepG2, HuH7#MIM & 4 2 L 53BATHEIT LT v
7-.

A E X b HepG2, HuH7, SK-Hep-10)4:C 0T S|z
BT, HEHIELS BT TIZMDRL, MRP, DNA k¥4 v
A7 —€la, DNAFMKRA YV AF—¥ I3 ORENFHRO SN,
JEIERR O HTRRN T BT & BEA S 2 L Bbht, F7-
R4 e 788 b Sk Haf b IFEHIRLIE R D HepG2 TIZ GST-7 D %

HFRD LI, FllBLER O HuH?, SK-Hep-1TiZGST-x
Cell numbers .
Drug Cells Expression
2.5 x 106 2.5x 104 2.5x 103 2.5 x 102
HepG2 m _ - 3+
Non HuH 7 - i R = 3+
SK-Hep-1 B ] +
HepG2 i | | s | B e 3+
IFN HuH 7 [ - | B g B 3+
SK-Hep-1 B B .
HepG2 | aso [ amms | b B 3+
CDDP HuH 7 - | & | o ] 3+
SK-Hep-1 B +
HepG2 [ B 2+
IFN+ CDDP  HuH7 ez L] 3+
SK-Hep-1 [ +

Fig. 4.

Expression of MDRI in three hepatoma cell lines with or without drug treatment.

Heptoma cell line; HepG2, HuH7, SK- Hep-l Non, without drugs; IFN, with IFN-« (1 X 10° IU/ml); CDDP, with CDDP (1 xg/ml); IFN +

CDDP; with both CDDP and IFN- «
MDR1 gene expression were used semi-quantitative RT PTR method.

Transcription levels were scored as (+), (2 +) and (3 +) when cell numbers of up to 2.5 X 10% 2.5 X 10' and above, 2.5 X 10* and above,
respectively, were needed for detection of the RT-PCR product. A score of (—) was given when the RT-PCR product was not detectable

even when cell numbers above 2.5 X 10° were used.
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SESED SN & XY, MR & 0RO R
AT EbREENT.

213 HepG2 Dl %0 2.5 X 10°EOHH|% 512 £ 5 MDR1 O
HEBOEERTH, EHFEESH (L - 1) ITHEL,
IFN-«, CDDP EB#%5E (L — > 4) TR T BEMAIRO 5
n7-. IPN- ¢ B 58 (L — »2), CODPHMIESH (L —
v 3) CIEEHIIERSEE (L — 1) LlELTh MDRIDOFEH
BIIkELTLIIED LN h o7z, M5 X 10MED AR
arhbu—Lop-IrurnTy) sEERIER SR REL
T, IFN- o By 58, CDDP k58, [FN-«, CDDP[
B SR TREOEMIIREO LN LD o7z,

313 SK-Hep-1 DM $ 2.5 X 10 CHOEAEKFIZL B
MDRI1ORHEEOELERL TS, EHFERSEHE (L—>1)
\ZLb#r LIFN- o B 538 (L — » 2) THEBI2W %L, CDDP
BmBSRE (L—2>3) THRHEANEML, IFN-«, CDDP R
5 (L —>4) TRDTLEEED SNz, #ifaEk2.5 X 10°
ORI > Pa—rop2-3 ryu s 7 yIZERTERG R
([ # UIFN- ¢ sk 5.8, CDDP M58, IFN-«,
CDDP A S5 CHRANEIIRD & d 272, RT-PCR
TIMDRL, p2-3zuzu7z)rPaony FiE@onsnik
o,

[ 413 7= T HepG2, HuH7, SK-Hep-l D#EH|F 5123
75 MDR1 OREBEDOE b2 Ml kd /- ) OE{LTRLIZLD
Td 5. HepG2 TIEHEHI IR 5B T, IFN- o HIR 58,
CDDP Hf% 58 CIE R BB IZELIZED 5k b o 7257 TFN-
«, CDDP %53 T3l 2.5 X 10ME CRIOIH AL
H oz, HuH7 TldeDNAZ FHR L TPCREZAT - T b FHIR
542X 5 MDRIORHREOELIZRDO O o /2. F72SK-
Hep-1 CltMifa%k2.5 X 108 CHEAFER SREICKK L C, IFN
B 53 MDRLOBHOWKI RO LN, & HIZSK-
Hep-112813 5 CDDP#5-# TR FEE 5B IC IR L THRH

1 2 3 4 5 6 7 8

Competitor(310 bp) e . :
No drug S ma gy ot e -

o

-
CDDP + IFN

Fig.5. Photograph of ethidium bromide-stained gel of
competitive PCR product for MDR1 expression in HepG2.
The doses of MDR1 competitor DNA were as follows;
Lane 1, 2.6 X 10" mol; Lane 2, 2.6 X 10™ mol;
Lane 3, 2.6 X 10" mol; Lane 4, 2.6 X 10" mol;
Lane 5, 2.6 X 10" mol; Lane 6, 2.6 X 10™ mol;
Lane 7, 2.6 X 10™ mol; Lane 8, 2.6 X 10* mol
No drug, without drug; IFN, with IFN-« (1 X 10°1U/ml);
CDDP, with CODP (1 xg/ml); IFN + CDDP; with both CDDP
and IFN-«. For cells grown in the absence of drug, the
MDRI band (243 bp) showed a density similar to that for
competitor DNA (310 bp) equivalent of 2.6 X 10™ mol (lane 6,
marked with closed triangle). ‘

131858 L, IFN, CDDP [ 58 CIIERIFEH 5B IC i L
TR LT B IEMAFRD S L7,

T F— S IIRE R o7HY, PCRAMEEIZ L Y HepG2 T
13BEKITEHE 58, IFN- o B S55E, CDDP Mk 5812 i
LT, IFN-o, CDDPIAE#5-5 Tld MRP 25llg 2.5 X 10°
HTHRBOIFAED 5N, FARRIC, HepG2 TIIIEAIFERS
B, IFN- o B 5%, CDDPHEMEEHIZHEL T, IFN-¢,
CDDPEIH# 53 TIADNA K4 YV A 5 —F T a &£ DNA b
AV A5 —E0E 7ML 2.5 X 10l THREOMKIA RS LN
7z. L L HuH7 TidcDNAZ FHM L TPCRZ 4T > T b HEHIH
Bz k2 £ EEAHERETORBREOREHEDO 6N E o
7-. SK-Hep-1l TRAFEIZBWVTIE, EFHKEIZL 5 MRP,
DNA MRS VA5 —¥Ma, DNAMRAVRAT—ENRDHEHR
DERIZRD b N Do 72, GSTx (LML 2.5 X 10°E THEH
Jedk 58, IFN- o B3 5-3, CDDPERRSHETIIRARKR
LI EO b o7zh, IFN-«, CDDPHBESH T
GST- DHEBOIHIAFRD b7z,

I. BAWPCRZEZH VW, FHEEEMIETOMDRL O

BEOEE

512 HepG2 TO#AM PCRE AW/ MDRIOBEHENE
LERLIZDDTH A, BHIZSHETIIZOpELRL LI
{8 L 7-8#54 DNA D 2.6 X 10™ mol 241244 % /3> N & 243 bp
OMDRI OREBFAEBECTH Y, HHIERSHETOMDRIO
FHEHEIL2.6X 10" mol TH 2 LB E N7z, HepG2 Tl IEH|
BE5ICIABLERD o7, LL, HANPCRTOHR
{ETFOBBE % WM 7 FONIH image t > Ya—
FIZTHT B &, B6WRT & ICRAFERSFICHKLT
IFN-«, CDDP M5 ETIE, &M DNAD2.6X 10"
mol DFEIE L L MDR1L O FEH 82 OGRS s,

F— Y IERE oo, HuH? THEFAEHGHTO
MDR1 D #IHIZE 4555 DNAD 2.6 X 10¥ mol EFRE TH 1,
MDRI D5BEEI1Z2.6 X 10® mol T#H % LB ENrizhs, EH
512X B EIERO S Nhr o7,

SK-Hep-1 13 % #) JE% 58> MDR1 D B HAS {, $AM

Densitometric analysis of gene expression

Amount of competitor No drug IFN CDDP IFN + CDDP

2.6 x 1013 mol

2.6 x 10°14 mol

2.6 x 10-15 mol

2.6 x 1076 mol

;L;F?E%E>

2.6 x 10-17 mol
2.6 % 1018 mol —AA A A
2,6 x 10-1% mol A A NI
A A .
-20
2.6 x 10-20 mol A 2 A 2 A

Fig. 6. Densitometric analysis of MDR1 expression in HepG2
by competitive PCR. Closed triangles, MDR1 gene; open
triangles, competitor DNA.
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PCRTOFEBIIRD b N a7, F 72 IFN- o BJHE 5B,
CDDP Bz 5%, IFN-«, CDDP[F#5 8T 8609 PCR
0 MDRI DFBULFRD & N1 o 72

% =

CDDP Dt Iz oW T, MIEAEYEREDRT,
DNABEBENTE, BEROTENEZ LN TE AT
HHFIZHET 24 ZRE DR EN TV RV E ZREO
argv. 22 T4, MRANEHERREOKRTICHL, %
OEMICET IMEEEA P70+ BRT 2 BETFTH D
MDR1, PHEH L FEOB &% T2 £ SN2 MRS S P-
190 % 53 2 8(ZF MRP, 2R DNABEBEEOTTEICHT
AFEDDNA FEA VAT —¥ g EDNA FEL VA 5—F
a3, MEUEOTTEICETIEES VS 54 > (glutathione,
GSH) zH L, ZUYEEZPHNTEIWE LS F 4+ ST
¥ 27z 7 —+ (glutathione-S-transferase, GST) # %I 4 % i
{ZFTdH 5 GST-7 DFH % RT-PCRIZTHES L 72,

MDRUZIEFEF TORENE {, @R TIZIERmER It
BLTRBNFTEL T2 L0HEDLHH ™0, b s
MK T b HepG2™, SK-Hep-1*TORBAMESNT VS, 4
B OFERTId HepG2, HuH7, SK-Hep-1M 4 CTTRBEAERD 5
.

TER O TIE MDRI & CDDPlif P & D513k & Sh,
TRIVTRALY, €X7)AF ViittEE OFEFMsA T
57 L L8 A mim Bk ¢, CDDP#%4542C MDRL®
BEMFFHEINY, MDRID 70 E— ¥ — &M CDDP 5 12
IDEETLEOMmELH LY., 4N CDDPHEMIEE 2L Y
MDR1 D3R X 4, IFN-« & CDDP ORI S512k b
MDRIDHEBEAMET L7z & &0, RIS 51 % CDDP
4 & MDR1 O BE A5 & 12 &4, IFN-¢ 2 & 5 CDDPIit 4 %
IRDTTEEM:ATRIE S 7z,

MRPIZFFVYLEY v, T hHEY FEDOB#EIZME LT
57%CDDP M & O EHEOBHEMILHE S Twines, |
PLIFBCOMEREZECHLGSHIKESD N T v AKX~ —
TH Y™, HepG2 TIFN-«, CDDP A% 4.12 & b MRP o %%
B SN2 L6, GSH % A L 7241 & A D #£% ¢ MRP
IR 1 CDDPIE & IR LT B T e AURIE S hL7e.

DNA MR 4 2 25—+ 13, DNADEHESEAIEL T
L YERIRTIE, €OMETDNAMES YV AT —¥ o,
DNAMKRA YV AT —HNIOBBIGE N T 5 L HWE ST
B s AR OFERTIEIEHATCH L TV, Eder HPEF
=Y R T v £ = — Xz 2 5 — BB M8 12 DNA
bRA Y 2T — B I EEAF DR BT % MEEA L7
£ ZACDDPIMEA B SN LML TWwa ., %/ Kotoh 5 ®
1$3 %10 CDDPIi P #E M TIZDNA MK A v A 5 —¥ Tk
BEFoBBIZKE R BLRBED SN R o L ME LTS,
SHEEDHGLDNA FEA VAT —CRETDOT S {7 —
I Eder 5P DEMERDOEH I EA T Do, UL YIF
BHERIEBMATODNA L RS VAT -V IRIETOREE
& CDDP i HE#gR & DREIZA 7% { DNA R A v A5 — ¥ 1
BETFOEKER L CODPIEICHELNH D L L2 5N 7
¥, DNA LAV 25— CBEFORRKERFERESAE T
TA4Y— %W PCRTCOFEMRFVULETHL EEL LN,

GST-x I CDDPilf 4 ICRI ST 5 2 LA b N, &FEEMIE

BTHEESTEL Th B EMEXRTEBI™, 59 M zsiy
LAY H B RIE CORBOTOHE b 3 & MBS 1
BMELTVAZEFMESNTV A, FHERE R CIE
GST-7 (& HuH7 T3 L, HepG2 TIEFHATFELHD & N\
EWESRTEN®, SEHOBRIIZE VTS FFFERERT b
JF3FHMME R HepG2 Tld GST- = DEBAFLS & 1E,
fafEROHuH?, SK-Hep-1TidGST-7 ORBEAEHD b7z, %
72 SK-Hep-1 T3 GST- = 13 3R I 58612 1= T, CDDP S
258, IFN-o Hifd% 58, IFN-o, CDDPRIMHESEO W
NTOREBEFFL LI IE T LT/, Lo L CDDP Mg 5
B, IFN-o BE 58, IFN-o, CDDP M5B M T,
EBOETICEENZITD SN Eh o7, SK-Hepl Tid il
DB EIE HepG2 % HuH7 12 b~ B <, MRS DRE DB IC
LA OMRBEEOBEINE- T2 LW ELLN, #
DEBHFIDOLI GHRELTHAEELS R,

IFN- ¢ 5 IS THRBOE{LA A 572 MDRL, GST-xii#h
FNIERBERT IS T2 L& SN THEH®, MDRLD
70—y —fHRIL, craf ¥+ —+, cHaras % & ORI EE
TRpS3DFBPEME L T2 LREENTEY™ IFN-4
PHHIRLRE OS8R, HRIZEES L Twa 2 & bR I,

SEERELMBETEZNZNpS3nRFWBRAL Y,
HepG2 & SK-Hep-1 1344k D p53 & {EFTh Y, HuH7 Clk o

Fr2200RARERE L OLRMBTHLEWE TN TVS",
S OHRFIEERMBOEF L W Res2 Lk, p53o
YA, BETEFELMELTVAZEIREENS, F/-
SK-Hep-1 LI4t >4t o0 BT 55 25 40 B T 38 #1 JE#% 55- T MDR1
DEBHHECEDSENTEY, MDRIO mRNATRIEIZ X 244
IR EEZ LN,

AHEMDRIDFEHRIZDWTL L 7 2 F —F (luciferase) % 7
B 47223V T7L2FLVLINF A 725 —+F
(chloramphenicol acetyltransferase, CAT) 7t & D458 it
{ETEAIZE D, MDRI 70 E— ¥ —{EHORFTAIWLEE B
.

& B
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Abstract

Cisplatin (CDDP) is a key compound in the chemotherapy of liver cancers. The molecular mechanism of multiple drug
resistance to CDDP in the chemotherapy of hepatoma, however, is not yet well defined. Our previous studies showed that two
years survival rates were higher in patients with a combined CDDP and interferon- ¢ treatment than in those treated with
CDDP alone. Including both complete and partial remission a two years survival rate of 76.2% was observed for the
combined treatment, indicating that interferon- « may have anti-drug resistance action in hepatoma. To elucidate further
insights into the mechanism of CDDP resistance we examined the gene expression of the multidrug resistance gene 1
(MDR1), multidrug resistance-associated protein gene (MRP), DNA topoisomerase [ «, Il 7, and glutathione-S- transferase
m gene (GST- 7 ) in human hepatoma. Both semi-quantitative reverse transcription-polymerase chain reaction (RT-PCR) and
competitive PCR were used to examine the levels of these gene transcripts in human hepatoma cell lines including HepG2,
HuH7, and SK-Hep-1. The results demonstrated that MDR 1, MRP, topoisomerase I «, II (3 genes were strongly expressed
in these cells without any drug treatment. There were also some variations found in the level of gene expression between the
different cell lines. The gene expression of GST- = was detected in HuH7 and SK-Hep-1, but not in HepG2. Addition of
CDDP alone increased the expression of MDR1, and addition of IFN- ¢ alone suppressed the expression of MDR1 in SK-
Hep-1. Combined treatment with CDDP and IFN- « suppressed the expression of MDR1 and MRP in HepG?2 cells, and the
expression of MDR1 in SK-Hep-1 cells. In short, these results indicate that IFN- & treatment may decrease the expression of
drug resistance related genes in human hepatoma cell lines.



