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loneAb A 3 & AHgatdom a2 ad-
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Fig. 1. Growth profile of SNU~1 and SNU — 1/ADR by MTT assay. The mark
on the curve is represented the number of starting cell, 5X 104 cells/mé

(=), 15X 10 cells/m (@ - @),

cells/m¢( A& — &), in culture

2.5%X 10 cells/mé(/— 2, 5X 108
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Tabie 1. Doubling time and doubling number of SNU— | and SNU— 1/ADR within 96 hrs.

SNU - 1 SNU ~1/ADR
Number of Cell Wimvﬁl)g(m.wm Doubling Doubling
(per ml} time number time number
o 5X 10" o 295 3.25
1.5 X101 23.9 4.02 55.4 1.73
2.5% 10 29.5 3.25 45.3 2.12
5X 10! 25.8 3.72 56.0 1.7

Doubling time(hr) = 96/(log, Absorbance after 96 hrs -log, Absorbance at 0 time)

Doubling number = 96/doubling time
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Fig. 2. Survival curve about drug sensitivity of adriamycin and vincristine in
SNU=1 0" =) and SNU - 1/ADR (@ — @) cells. The survival of cells

are represented fractional absorbance about % of control by MTT as-
sav. and compared with drug concentration of 50% reduction{ [Cay).

aha] s A AR A9 assay W oM AL AT Welon &G 50%00 A9 ka5 % ([Cy,)
SNU— 12 25X 10%cell/mi¥, SNU— 1/ADR oAl Bl Ek ok,
2 35X 10%cell/mli. 4 &k},

S18t M 2F Adriamycin W M E o) &<t

e, 290 AT adriamycin, vineristine, 4. 300l A
dactinomycin, daunorubicin, etoposide, epi-
Aol (FaAd fdabi: E e a2 rubicin's el oF Aol tf 3 A & A 3 9) [y, 4F -
shof vbEb Rl o dok 4 el whih e SNU—1Xth SNU— 1/ADRS! 4 & 7 U] & 3%

Aol grniih et ulaskol % i byl oobAl ol A Wl Boolan it
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Fig. 3. Survival curve ahout drug sensitivity of dactinomycin, daunorubicin, eto-
poside, and epirubicin in SNU-1 ((O—03) and SNU-1/ADR(@ -~ @)
cells. The number of starting cells are 2.5X 10 cells/mf.

7} oF A B ol th 3} o] 5 &) ICx, 3t S ¥ W &} o] bicin¥ 8] RR+ o}F A &5},
relative resistance(RR) & *3 2% % 29| S E} WA M HE FH=be 3
dAH3H o RRv adriamycinol 7.76%1dl ol AMAE #Asted ¥ M A chromo-
Y] 3} vincristine 29.5, etoposide 4. 46, dacti- some . 40 JEFRATD. Av SNU-14
nomycin 21. 37, daunorubicin 14. 12, vinblas- HFolil By WA MY SNU-1/ADR M X ¢
tine 31.62 ©}’d°}" epirubicin® 17.78i% 1} A Aol Bl Aol X eI 2] 9= Al E
2t 2™ 5—fluorouracil, cisplatin, cyvclophos- # & 2 2k2] double minute chromosomes©)

phamide, vinblastine, methotrexate, aclaru- thebubss A a3 & 5 9l
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Table 2. Cross resistance in various anticancer drugs in Adriamycin-resistant human stomach

cancer SNU-1 cell.

ICTH

Drugs
SNU - 1(M)

Relative
resistance

SNU - 1/ADR(M)

Adriamvein 2.14 % 10%

Vincristine 1.00% 10
5= Fluorouracil 3.98<10°
RT0X 107
4.47X107

251X 107

Cilsplatin
Etoposide
Cvclophosphamide
Dactinomyein 2.24 X 1010
708X 107
10"

316X 10"

Daunorubicin
Vinblastine

Methotrexate
Epirubicin 3.98ng < ml

Aclarubicin 1.41ng" ml

1.66X 107 7.76
2.91% 107 29.50
398X 100 1.00
501X 107 0.58
2.00%X 10" 4.46
251107 1.00
4.79x 107 21.37
1.00X 107 14.12
3.16% 101" ©»31.62
3167107 1.00
70.79ng . ml 17.78
2.63ng. mi 1.86

ICso © Drug concentration of 50% reduction in absorbance.
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Fig. 4. Representative metaphase spread of
SNU—-1(A) and SNU-1/ADR(R),
The arrows indicate the double mi-
nute chromosomes{DMs) that are
appeared in SNU - 1/ADR cell only.
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aab g o] #els v A e refuh oL
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Tir o] SUN-1/ADR & vehfglon A 4
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50% A M A EZ(IC50) & ¥ W3t 4 #Hul 4
% (relative resistance . RR) & &% 392
™ vinblastine©] 31.62014 2 & 7} a1, vi-
ncristine©] 29.5, dactinomycin 21.37. epiru-
bicin 17.78, daunorubicin 14.12 & 11, adriam-
ycin 7.76°1%1 2.9 etoposide 4.46 o] A}, 1
9] e] kA 5—fluorouracil, cisplatin, cyclo-
phosphamide, methotrexate, aclarubicin™
i Adol worch 919 43R RRVF ¥ ©
AL ) M+ multidrug resistance (2§
W) 248 et & 5 o Y
‘447 SNU—1/ADR A X F9] A9 7
Akell A double minute chromosome(DMs) &

gelgto e WA AH AXEE & sH

= g}

i
re

1. Tsuruo, T., Lida, H., Tsukagoshi, S. and
Sakurai, Y. ! Increased accumulation of
vincristine and adriamycin in drug-resi-
stant P388 tumor cells following incuba-
tion with calcium antagonists and calmo-
dulin inhibitors. Cancer Res., 42 : 4730-
4733, 1982.

2. Tsuruo, T., Lida, H., Tsukagoshi, S. and

—333, Zuigh 3AHE~

Sakurai, Y. ° High calcium content of
pleiotropic drug-resistant P388 and K562
leukemia and chinese hamster ovary ce-
Is. Cancer Res., 44 1 5095-5099, 1984.

. Tsuruo, T., Lida, H., Tsukagoshi, S. and

Sakurai, Y.  Overcoming of vincristine
resistance in P388 leukemia in vivo and
in vitro through enhanced cytotoxicty of
vincristine and vinblastine by verapamil.

Cancer Res., 41 1967-1972, 1981.

. Cano-Gauci, D.F. and Riordan, J.R. * Ac-

tion of calcium antagonists on multidrug-
resistant cells. Biochem. Pharmacol., 36

©2115-2125. 1987.

. Nogae, 1., Kikuch, J., Yamaguchi, T. Na-

kagawa, M., Shiraishi, N, and Kuwano,
M. © Potentiation of vincristine by vita-
min against drug-resistant mouse leuke-
mia cells. Br. J. Cancer, 56 | 267-272,
1987.

. Fojo, A., Hamilton, T.C., Young, R.C. and

Ozols, R.F.: Multidrug resistance in
ovarian cancer. Cancer, 60 . 2075-2080,

1987.

. Tsuruo, T. lida-Satio, H., Kawabata, H.,

Oh-hara, T.. Hamada, H. and Utakoji, T.
Characteristics of resistance to adriam-
ycin in human myelogenous leukemia K
562 resistant to adriamycin and in isola-
ted clones, Jpn. J. Cancer Res. (Gann),
77 1 682-692, 1986.

. Allavena, P., Grandi, M., D Incalci, M.,

Geri, O., Giuiiani, F.C. and Mantovani,
A. " Human tumor cell lines with pleiot-
ropic drug resistance are efficiently kil-
led by interleukin-2 activated killer cells
and by activated monocytes. Int. J. Can-
cer, 40 1 104-107, 1987.



~GA WA AAMEFSNU- 19 W7 -l g o

9.

10.

11.

12.

13.

14.

15.

Ma, D.D.F, Davey, S.M,, Dowden, G., Ha-
rman, D.H., Isbister, J.P., Scurr, R.D,,
Mackertich, S.M. and Bell, D.R. . Detec-
tion of a multidrug resistant phenotype
in acute nonlymphoblastic leukemia. La-
ncet, 17 0 135-137, 1987.

Sen, S., Teester, L.D. and Kuo, T. : Spe-
cific gene amplification associated with
consistent chromosomal abnormality in
indepedently established multidrug re-
sistant chinese hamster ovary cells. Ch-
romosomaf{Berl), 95 . 117-125, 1987.
Cornwell, M.M., Tsuruo, T., Gottesman,
M.M. and Pastan, I. © ATP-binding pro-
perties of P-glycoprotein from multid-
rug-resistant KB cells. FASEB, 0892-66
38  51-54, 1987.

Safa, A.R., Glover, C.]., Sewell J.L., Mey-
ers, M.B., Biedler, J.L. amd Felsted, R.L.
. Identification of the multidrug resista-
nce-related membrane glvcoprotein as
an acceptor fot calcium channel blockers.
J. Biol. Chem., 262 @ 7884-7888, 1987.
Hamasa, H. and Tsuruo, T. . Functional
role for the 170- to 180-KDa glycoprotein
specific to drug resistant tumor cells as
revealed by monoclonal antibodies. Proc.
Natl. Acad. Sci., 82! 7785-7789, 1986.
Danks, M.K., Matzger, D.W., Ashmun, R.
A. and Beck, W.T. ! Monoclonal antibo-
dies to glycoproteins of vinca alkaloid-
resistant human leukemic cells. Cancer
Res., 451 3220-3224, 1985.

Cornwell, M.M., Safa,A.R., Felsted, R.L.,
Gottesman, M.M. and Pastan, 1. | Memb-
rane vesicles from multidrug resistant
human cancer cells contain a specific
150- to 170-KDa protein detected by pho-

16.

17.

18.

19.

20.

21.

22.

203

toaffinity labeling. Proc. Natl. Acad. Sci.,
83 ! 3847-3850, 1986.

Riordan, J.R. ! Purification of P-glycop-
rotein from plasma membrane vesicles
of chinese hamster ovary cell mutants
with reduced colchicine permeability. J.
Biol. Chem., 254 © 12701-12705, 1979.
Gros, P., Neriah, Y.B., Croop. J.M. and
Housman, D.E. ! Isolation and expres-
sion of a complementary DNA that con-
fers multidrug resistance. Nature, 323 .
728-731, 1986.

Erikson, J. M., Tweedie, D.]., Ducore, ].M.
and Prough, R.A. ¢ Cytotoxicity and DNA
damage caused by the azoxy metabolites
of procarbazine in L1210 tumor cells. Ca-
ncer Res., 49! 127-133. 1989.

Ito, Y., Tanimoto, M., Kumazawa, T.,
Okumura, M., Morishima, Y., Ohno, R.
and Saito, H. ! Increased P-glycoprotein
expression and multidrug resistant gene
{mdrl) amplification are infrequently
found in fresh acute leukemia cells. Can-
cer, 63 . 1534-1538, 1989.

Ueda, K., Cardarelli, C., Gottesmen, M.
M. and Pastan, 1. . Expression of a full-
length ¢cDNA for the human “MDR1"
gene confers resistance to colchicine, do-
xorubicin, and vinblastine. Proc. Natl.
Acad. Sci., 84 . 3004-3008, 1987.
Carmicheal, J. D, Degraff, W.G., Gazdar,
A. F., Minna, J. D. and Mitchell, J. B.
- Evaluation of tetrazolium-based se-
miautomated colorimetric assay . asses-
sment of chemosensitivity testing. Can-
ser Res., 47 936-942, 1987.

Ko. M. W. | A study for the chemosensiti-



204

23.

24,

25.

vity testing of gynecological malignant
cell lines using MTT assay. PhD thesis,
1-47, 1987.

Burholt, D. R, Shackney, S. E., Ketlerer,
D. M., Pollice, A. A, Smith, C. A, Brown,
K. A, Giles H. R., and Schepart, B. S. .
Karyotyping evolution of a human undif-
ferentiated large cell carcinoma of the
lung in tissue culture. Cancer Res., 49 .
3355-3361, 1989.

Riordin, J. R. ! Purification of P-glycop-
rotein from plasma membrane vesicles
of chinese hamster ovary cell mutants
with reduced colchicine permeability. J.
Biol. Chem., 254 : 12701-12705, 1979.
Zamora, J. M., and Beck, W. T. I Chloro-
quine enhancement of anticancer drug
cytotoxicity in multidrug resistant hu-
man leukemic cells. Biochem. Pharma-
col. 35 4303-4310, 1986.

26.

27.

28.

- A48 - Fuigt - HAE -

Martinsson, T. and Levan, G. : Localiza-
tion of the mdr-associated 170 kDa P-gl-
ycoprotein gene to mouse chromosome
5 and to homogeneously staining regions
in mdr mouse cells by in situ hybridiza-
tion. Cytogenet. Cell Genet., 45 . 99-101,
1987.

Gerlach, J. H., Endicott, J. A., Juranka,
P. F., Henderson, G., Sarangi, F., Deu-
chars, K. L. and Ling, V. . Homology bet-
ween P-glycoprotein and a bacterial he-
molysin transport protein suggests a mo-
del for multidrug resistance. Nature, 324
- 458-489, 1986.

Hamburger, A. W., Salmon, S. E., Kim,
M. B, Trent, J. M., Soehnlen, B. ]., Albe-
rts, D. S., and Schmidt, H. J. ! Direct clo-
ning of human ovarian carcinoma cells
in agar. Cancer Res., 38 | 3488-3444, 19
78.



— &AW HAMEFSNU- 19 WA Hd g o 7— 205

-Abstract-

Study for Metabolism of Resistant Production in Anticancer
drug Resistant Stomach Cancer Cell SNU—1

Jung Hye Kim, Mi Wha Kang and Jae Ryong Kim

Department of Biochemistry
College of Medicine, Yeungnam University

Taegu, Korea

Development of drug resistance in tumors during treatment is a major factor limiting the
clinical use of anticancer agents. When tumor cells acquire resistance to anticancer drug,
they show cross-resistance to other antitumor agents.

In the present study, SNU~— 1 cell was induced adriamycin 107M drug resisrance, SNU— 1
/ADR, in vitro culture system. We got the doubling time and number for viability test during
96 hours by MTT assay. To investigate the cross resistance of various anticancer drugs in
human stomach cancer cell SNU~1 and SNU—1/ADR, We compared ICso(drug concentra-
tion of 50% reduction) and the relative resistance(RR). SNU— 1/ADR was expressed mul-
tidrug resistant with vinblastine(RR:>31.62) vincristine(RR 5 29.50), dactinomycin(RR : 21.
37), epirubicin(RR : 17.78), daunorubicin(RR : 14.12), adriamycin(RR : 7.76), and etoposi-
de(RR : 4.46), and other drugs, 5—fluorouracil, cisplatin, cyclophosphamide, methotrexate,
and aclarubicin, have not cross resistant with adriamycin.

_There was double minute chromosome in SNU— 1/ADR by karyotyping although this change

was not seen in SNU—1.



