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Synopsis The cisplatin (CDDP)-resistant subline TYK-nu (R) was developed by culturing TYK-nu (human
ovarian cancer cell line in vitro) with exposure to CDDP in stepwise increasing concentrations. The
characteristics of both cell lines were compared and the results were as follows ;

1. Both cell lines formed a monolayer in a pavement-like arrangement and large cells were occasionally
present in TYK-nu (R) rather than TYK-nu. The population doubling time of TYK-nu and TYK-nu (R)
was 43hr and 48hr, respectively.

2. ICso (£g/ml) in 96hr treatment with CDDP and carboplatin (CBDCA) was 0.035 and 0.5 in TYK-nu and
0.62 and 2.0 in TYK-nu (R), respectively.
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3. In the intracellular CDDP concentration, there was no marked difference between TYK-nu and

TYK-nu (R) after CDDP (2.0xg/ml) treatment in 2hr.

4. After treatment with CDDP (0.24g/ml) or CBDCA (2.04g/ml), a decrease in S and G2+M compart-
ments was observed in the pattern of the DNA histogram of TYK-nu, but not in that of TYK-nu (R).

5. The majority of chromosomes in both cell lines were in hyperdiploid areas and the mode of TYK-nu
and TYK-nu (R) was 56 and 51, respectively. The karyotype of TYK-nu (R) showed deletion of chromo-

some 7q.

Thus, compared to TYK-nu, TYK-nu (R) was 17.7 times more resistant to CDDP and 4 times more
resistant to CBDCA. The results suggest that the mechanism of resistance to CDDP may be due to genetic

changes at the cellular level.
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CDDP E&iic ks W CTREKED A TE bR
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8. DAN histogram
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50H (Ortho #t) i€ DNA histogram % {ER L %"
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7z,
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TIREBERCEML, FNREI4RRETH D
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HEH 1 Morphological finding of TYK-nu. (Phase EHE 4 Morphological finding of TYK-nu(R).
contrast, X100) (HE, X100)

5x10° TYK—nu\\

1x10° 4

\TYK-nu(R)

(CDDP: 0.5 pg/ml)

of cells

No.

1x10°%

B H 2 Morphological finding of TYK-nu(R).

(Phase contrast, X100) 0 4 8 12
Days in culture

K1 Growth curves of TYK-nu and TYK-nu (R)

%1 Results of PAS staining and immunohis-
tochemical staining

Cell line
Staining
TYK-nu TYK-nu(R)
PAS + +
PAS(Diastase digestion) - -
HLA-AB.C + +
HLA-DR - -

EHE 3 Morphological finding of TYK-nu. (HE,
X 100) THH, TYK-nu (R) #iZ TYK-nu BRI & L,

17. 75D CDDP gt %7~ L, CBDCA iz LT %
CDDP % X 8 CBDCA96KF 1 £ fih 48, dose 4 fEOMMEERLE (F2).
response curve X D RDI-EZLFEHF| D IC,, (ug/ 3. CDDP EE
ml) &, TYK-nu# < & CDDPO0.035, fHifaA CDDP #E (ug/10%cells) 1%, TYK-nu
CBDCA0.5, TYK-nu (R) % TiX£40.62, 2.0 BRC110.414+0.071 (n=3), TYK-nu (R) #%T
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# 2 Sensitivity of TYK-nu and
TYK-nu(R) to cisplatin and car-

boplatin
ICso(eg/mb)
Cell line
CDDP CBDCA
TYK-nu 0.035 0.5
TYK-nu(R) 0.62 2.0

1Cs, : 50% inhibitory concentration

%3 Intracellular cisplatin con-
centration
. Cisplatin conc.
Cell line (g /108 cells)
TYK-nu 0.414%0.071
TYK-nu(R) 0.396+0.013

# 4 Serial changes of total and free platinum
concentration in culture medium containing
cisplatin (1zg/ml)

Cisplatin concentration
Cell line Cug/ml)

lhr* | 2hr dhr | 24hr

Cell free Total Pt. 1.02 | 0.99 | 0.98 | 0.92
Free Pt. 0.93 | 1.00 | 0.98 | 0.71

TYK-nu Total Pt. 0.87 | 0.97 — 1.09
Free Pt. 0.87 | 0.87 — 0.67

TYK-nu(R) Total Pt. 0.98 | 1.04 — 1.02
Free Pt. 0.92 | 0.94 -— 0.72

*hours after culture

130.3961+0.013 (n=3) TH hEHROMIEE
BRDLRIol (EFEI), BELEBFRKTS
Pt. BEOKREHNAEEY LB &, MlEYEE
dish w3\ Tix, 4 BRI & Ciizig100%, 2485
BRI E T H#980%7 Free Pt. & UL THETEEL
Tuwic, BEMRY & dish T, 2BEEcE
WTHI909%, 24BEREIBIC B\ THIT0% 21 Free Pt.
ELTHELT W (R4).,

4, JEAEGH

MRk It LG 2 BB sMmL, TYK-
nu bk GREMRI34RE) D% — FI356TH % DIkt
L, CDDPO.5ug/ml &I 35\ THEAGRRAR
#o TYK-nu(R)#ko € — Nixb1Tth o7 (K 2,
3). BAESHzRsTix, TYK-nubkCiaBEsR?

i
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ol K=50
5
el
[3
3 30
3
S 204
R
10 |
il . "
50 60 70 80 30 100
number of chromosomes
K3 Histogram of chromosome in TYK-nu(R)
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TR T £ b ek
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EH 5 Karyotype of TYK-nu. (4L 4356

L FARE, BEEALO trisomy, tetrasomy A% H
, F7o, marker ek L BEI I (BEE ),
MR KT 2 BB R E LT, @EF@EL T
TBGRBHEO—TICERO XK (Tq—) HEEX
niz (BE6),

5. DNA histogram
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TYK-nu#kic 38\ Tk, CDDP & X ¢ G2+M @ peak X RBABE & e o7 DXt L,
CBDCA48EsHIEEfMIZ X b, S, G2+M HinfEsE X TYK-nu (R) #kCURIEFSEEAMEF & RAROFT R 2

1 debris DH#EIIC X b G1 peak DIENILAD S, rL (K4).

.

EE 6 Karyotype of TYK-nu(R). CR&E4EH52,

REHIIRERO KL LT 7 FREME)

TYK=-nu

Control

G1: 38.1%
S: 34.5%
C2eM: 27.4%

coop
G1: 65.8%
S: 20,24
G2em: 13,01

CBODCA

Ci: 73.2%
S ¢ 1h.4%
G2+M: 15,438

2

208

288

Z ¥

H AR BYRE S 5 7z CDDP D HiEE & # ic o
WTOBE X b, AR E X i CDDP 3GE
rcFEEH EEE L, TEBSROEVEH
EER Pt &), BWILEGEHXHE T % Free
Pt. (3, BEHEEHclHF X v BE IR
5 EDHE IR TWAY, G LIcEEA
O Free Pt. DFERFHIHER 22 5, CDDP ¥Rin24kR
BB WTHEARRN LERLESEX (BWT0%)
Free Pt. L LTHEELTWA I ENHBHL,
CDDP o Milash R ux S ICEE IR D &0
ST etk E BE LB D EE 2
bz,

PUEAIm Y & BE T A RBRTR L LT,
MTX it # # fg @ 3 1J % dihydrofolate

TYK-nu(R)

Controi

Gl 35.3%
S : 27.8%
C2sm: 36.9%

CDOP

C1: 38.3%
S @ 29.5%
G2em: 32,28

CBODCA
cl: 32.0%
S : 34.0%
C2+M: 34.0%

L S8 188 158 23

4 DNA histogram
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reductase G D F5H & ORFFEESEH I AT
% double minute chromosome <> homogeneous-
ly staining region’?DE ki3 & A MBI TH
7z, TYK-nu (R) RO R ST BT 57— D
HBL2 CDDP M & &0 Xk 5 IeBIERER R T
LONRETH B, TYKnu(R)¥D CDDP it
MR 2 mutation i X 5D THAH D L
EInbE b, REAOEEDRSKEBIEC
BWTEBREAENE W LB TED,
RIBEALBERE LI 5 BETFHAFEL T
WHEEEZLRTWAZ ENDLD, THEREBMAR
Bz CDDP Bz icB 5+ 2 BETFHHFET S
Het b RB S i,

M v S ikt b CDDP itk o\ T
1%, (1)glutathione(GSH)®=° metallothionein®
DR BN X A EHNER Lo TTE, (2D
B BT 5 NafRIEH 7 ¢ 7 BBBREERBOZXE
{k2», (3) DNA BEEDITEVE LIV (4) i
ABER X 5 MBENEFBRE OB & 03WmE
Xh, ThLOMMEEEIRBTIRELT,
(1) LT, MisH GSH REZETSE5
By, GSH 4 % H¥E 7 % buthionine sulfox-
imine (BSO)®ofHtH, (3) wxf L Tik, DNA
BEEEED—>TH 5 0%alkylguanine DNA al-
kyltransferase DfF A % EE 4 % streptozotocin
O BEEY, (4) X L T, calcium channel
blocker @ f f3197s & M EBER) « BRIKRY L AT
gatEhTwa, TYKnu (R gk T,
faNEFEE B EE XA BN T, BSO ZiRINT
5o kiwk ) CDDP RREZMITTEST 5 Z &b
(FFF), MtEEEC GSH OB 51 #RE I T,

it RS o AT & & bz, CDDP it Mgy
T 51 4 DHER ORI R OGRS b ER LR

B5-C4 %. CBDCA X CDDP @ dose limiting fac-

tor TH 5 BEMEINEE T, CDDP Of10EED
wECcCDDP L REDHEBEDRNHRF T
11, ¥7z, CDDP ittt OESIC b BRI %
Wt ENBER IR TWAE 2 RO BEHE
KThH B, SEogaci, TYKnu (R) #it
CBACD o L TR EMME L R Len’, ICsfE X
n, FOMEORE KL, CDDP X L T

HA

13

17.715Cch B0 L, CBDCA iwxf LTk 4 f%

THo7z, Behrens et al. 2% CDDP fiftt e + I8

Hmmakk s F\VC CBDCA &1y 3 O Pt.
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e U REMM AR LI, o RE X
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CDDP fittEAb % D FEFIZ 33 5 FH| 0 FEIR & X

O EBRECEVTAERRLIDE VLD,
4O, ZF#E L7 TYKnu (R) #iX CDDP xt

LCHRELMEEZRL, ZhETHREIA T

%2780°19 KFr'®, K562DDP* 7z & @ CDDP i

M e~ IIEEMIRRRE & & bSO FERIIItIC

R ek & & 2 bz,

FErEx hichich, CODP BERAIECHB IEEEL
Fe7 VAR e =¥ =X (B BIERRBFFRITICRSE L
¥3, ARXOEER, 450 B AEELES B61E,
LB I X O'EE39E B AERR A RS EEESs (M
624F, HF) KR\ THEELL.
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& Chemother., 3: 411, 1987.
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