Newly Established Human Tumor Cell Line:
NCC-nu Derived from Renal Cancer -Comparative
Examination of Chemo- and Thermo-sensitivity of
the Cells in vitro-
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22 R

H5,

DEoBE2E: 2z, FF 3 MELO BEEE
8%, 1FOBRARMEEHTLZ0ERicD
WTKRE L&, &85k, ZoHEN RO o =—
FERRIEIC & 2 HUREAID in vitro 12 8 3 FRHIEIZIE B
JUMBOGAL &2 HBHABBRFER IOV,
HelLa #iig & HHEIL D OB L THRAFER oW T
TeHmET 5.

HEs L URE

I.¥ %

59 X B, EEHEREEO O LRZBL, BF
¥, CTRA*r>, MEEETERLZHL, 19835
4 A 18 BEBRMM T /2. EEIZ 21X17X10
cm TR, KB, BEECEEREL, BB 1750g T
Hole, FEOFEENHRE LD 2 OEE B UM
fEf% (Grawitz’s tumor) kRBHFE iz,

BHEEO—MEX - N7 ASEICRELLEEZ
3, IERZEEL, ZO#KR 1 RECER»EELRE
Mbe UCHER L.,

1. MR REE

Miyazaki 5290 FFHl g BB R W ¥E L TTTo 7.
X—=ReT7R%EL—TNVREBEER KEE7VI—
LTHEL, BENCME, HEEfE L kE
Lih e BERMHEH L, MHLUEEE2 7 AR
AN, BERLELREREL, AA2KTALH
FTAHRPMI1~2 mm AL, Z0#%0.5mM
ethyleglycol-bis (8-aminoethyl ether) NN’.tetra-
acetic acid (EGTA) (Sigma, Chem. Co., U.SA))
2% CpH 74 B L2/ 7 AP (Cart, Mg+
free) (Gibco, Co., U.S. A)) T 4°C30 s3fH¥eE L
7z. 50Xg, 5AHHEEED LERER, 0.06% 277
+—+ (typelV, Sigma, Chem. Co., U.S.A.) %I
Rz 7 AT 3TC0 AiRE L, ML E{To 7,
0% EGTA Mz 2> 2 AW (Catt, Mg*tfree)
THEERSEL, EfE0 EERE®R T 4 29— £ (1000
pu/ml: ERWEREH, ¥R T 37°C30 SEREHELE
Tof, DUTHARERY T4 ¥ 7 %1F0, F4 1
VAR FU7TRBL, WIEE S0Xg DERELT
55H 3 EHREDIRL Yot L CHEBME 2 EREL 2 (M
1).

BESRMNE N DS T — R RLTHRE L, JELLH

tumor inoculated to nude mouse
tumor specimen

mince

nse -
0.5mM EGTA in Cid* Md*-free Hanks® solution
at 4°C for 30 min.

centrifugation
50 xg for 5 min

precipitate
0.05% collagenase in Hanks' solution at 37°C
for 20 min.

rinse and centrifugation
0.5 mM EGTA in C&", ,Mg*lree Hanks' solution
50 xg § min.

precipitate
1000 PU/m! dispase in Hankes’ solution at 37°C
for 30 min.

filtration
nylon stoking
centrifugation
50 xg for 5 min.

isolated cancer cell
% count cell number

cell culture

Fig. 1. Isolation and preparation of NCC-nu cells
from tumor tissues.
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85%Dulbecco’s modified Eagle’s medium
(DMEM) (A% wH), CMRL-1066(Gibco, Co.,
U.S. A) 8 & U RPMI-1640 (Gibco, Co., U.S. A) &
15%fetal bovine serum (FBS) (Gibco, Co., U.S.
A) KD RBBEBICHER (BF <A ¥ 100 ug/
dl, 77> %XV 0.1Cq/d) & SITHEFERTA > 2
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bovine serum ; DF-10, Dlubecco’s modified Eagle’s medium contains 109 fetal bovine serum ;
DFI-15, Dulbecco’s modified Eagle’s medium contains 15% fetal bovine serum and insulin ;
DMEM, Dulbecco’s modified Eagle’s medium; EDTA, ethylendiaminetetraacetic acid;
EGTA, ethylenglycol-bis (8-aminoethyl ether) NN'-tetraacetic acid; FBS, fetal bovine
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serum ; ICso, 50% growth inhibitory concentration; ICy, 90% growth inhibitory concentra-
tion; MMC, mitomycin C; PAS, periodic acid Schiff : RFI-15, Roswell Park Memorial
Institute Media-1066 contains 15% fetal bovine serum and insulin ; RPMI-1066, Roswell Park
Memorial Institute Media-1066 ; S. R., survival rate.
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calf serum % fIZ 7- B3R CIRIEELE, 272D T,
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Fig.2. (a) Phase-contrast inverted microscopic
view of human renal cell carcinoma cell line:
NCC-nu (74 th generation). Polygonal epithelial
cells with giant cells are growing as a sheet. X
200. (b) Sudan Il stain of cultured cells, NCC-
nu. Cytoplasm contains large number of red-
brown granules. Xx200.

(population doubling time) (33 # DREHEMECH
QTHEMT, MRk 2R MEBEEEZ THEL s L
(Bg4).
3. NCCnu#ifam 7 v — > (LM
o= ro—= kb, #HABRLD
NCC-35 A L#k{R 38 X & © NCC-38 Ab, NCC-38 Da,
NCC-38 Ea, NCC-38 Ga, NCC-381a, NCC-38 Ja @
THRO 70— 258U, £TO 7 o— ke
70— MBI U CRETEI R <, HRREEEE O L
NCC-35 A i8> T 4 population doubling time K
FUAB R L IE 7 o — VI 1.8 5 TH - 72,
4. a0=—pEE
# dish &7 9 100 {E, 200 {§], 400 {EH O HIHT % 4 2 A
ATZao=—JEBREE, NCCnudkr u—vifilaTiz
FHZEAL52.344.9%, 44.5+3.7%, 41.8+1.8%T
Botz, THOZo— 32 TIEY o— g
HUCao=—BlEIRE<, 2.3~2T% £R L1, %
7o EbBRZ FH U 72 HeLla M@z 2 0241 56.4+£4.0%,
65.2+6.2%, 56.4+3.2% ThH-7> (F1).

Fig.3. Electron microphotograph of the cultured
cells, NCC-nu. The cells have junctional
complex and microvilli. N, nucleus; M, mito-
chondria; JC, junctional complex; m, micro-
villi.  x3000.
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Fig. 4. Growth curve of NCC-nu cells. The cells
are cultured in a medium composed of 90%
Dulbecco’s modified Eagle’s medium with 10%
fetal bovine serum. The results are shown as
mean of three dishes.
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DA D DI BIREIIZ 0.016 M 0 KCL T 20 30
EARALTE 24T AR & (EL L 72,
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BEFETATE VT, XR—Fv 7 ABEEEL
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WHZLEVBERENL Y ARBERORER RS,

44825 MM BrhEnafERLz, €— F s
38 1%, 84 64 HTHRIZLIZ2ETORHRDS
bOORERFHOERR o7 (H5). 84K
DGNAVYERET, T q(H)D—s—REEEET
564 XXY DIE3EMTHA I LHHEALE, 207
a(+) D~ —AH—Ffaikis 4 ZBEBOERE O AT EEMEHS

e Ehl: (6).

Table 1. Plating efficiency of NCC-nu (uncloned

and seven clones) cells and Hela cells

cells/dish
100 200 400
cells

(gjgg;{‘e‘;) 52.3+4.9 | 44.5+3.7 | 41.8+1.2
(NCC 354 | 25.7+2.4|27.3+0.9 | 20.5%2.8
NCC 38Ab| 2.3%+1.2| 3.8+0.5| 3.7£0.9
”§ NCC 38Da | 13.7+3.6 | 14.8£2.5 | 12.9%+1.0
< |NCC 38Ba | 4.3%1.6| 2.7£0.9| 3.6%0.4
NCC 38Ga | 14.7%3.1 | 11.4%3.1 | 13.0=£1.2
NCC 38la |19.3%5.5|24.0%3.3 | 26.5%1.0
INCC 38Ja |19.0%+1.7 [ 19.5+2.3 { 13.6%0.4
HeLa 56.4%+4.0 | 65.2%+6.2 | 56.4%3.2

(%)

The results are shown as mean*+S.D. (n=3).
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Fig.5. Chromosome frequency of NCC-nu cells.
(a) 38th generation (b) 84th generation.

Fig.6. Modal karyotype of NCC-nu cells (G-banding). M, marker chromosome.
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100 < 10E DM ZRAEL 22 3D, 1 LicEEE
Ao 1 LS, Th<y A THEE 2L .
L TBHELVEEOHRE TOEME, LWhY 3R
HU MRS S B i S o2 (F2), Ll
o— I TH 2 NCC-35 A TRtz rrb s
THEBERIIES ks o7k,

R — Py AR UBHIC & DN S N B
&, FHREHER & FEOREMRLET, B85 ik
EHT 2 H~KBOMBHSTIRET | H 5 i3 —HE R
AL, BECMEHEERF-oTND, FLHKEIK
INREZE M, BEIMEIEG (B7,a,b),

Table 2. Tumor incidence by retransplantation
of NCC-nu cells to nude mouse

27

cell/mice 50 x 10* 100104 250 %10
Exp. 1 3/3° 2/3*
(Tw)* (6w)* ;
Exp. 2 5,/5° 550 1 A
(6w) (5w) (Bw)* 11 carcinoma from
the patient. (b) Histology of the tumor formed
* Latent periods (week), ®* No. of tumor (+) in nude mouse after transplantation of NCC-nu
mice/No. of mice retransplanted. cells. Hematoxylin-eosion stain. X 200.

Fig. 8. Colony forming assay after treatment with CQ (carbazilquinon).
200 cells. The cells were exposed to various concentration of CQ for 2-hr or 6-hr. After
exposure, the drug was removed and the cells were washed three times with Hanks’
solution. Then, the cells were further cultured for 7 days and colonies formed were
counted after staining with crystal violet.

One dish contains
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7. MR LY E RERSO-D
BB MBSk O £ IIE B DEEN D B
DEIMERIRT B0, MIEE 3 HEoBRE
WOEHEELR, Lo, =Y RAuRf{TFY, 7o
AT T 4y, BIERBERLEY, PSR T =
Y >, CEA (carcinoembryonic antigen), AFP (-
fetoprotein) 2 EDELFETH SN o7z,
. kR
AIEED 2 0 = —BRERE 0, FEFBZESE
EWLT, NCCnuMifa TR b 2 v =—BREROH
WIEZ u— IR EER LA, % A & R B s
400 B LT au=—fMoBEEBREs 2720, #
100 AD 2 v =BT & 2 1 dish 720 200
EOMIE 2 ZAAN, HeLlafilaTiz oD k> %0
o= —DERERRONE S 7208, BERIC 1 dish H7-
D 200 fEDHIRE & vy, RRRERBRICHEL o,
1. B ou=—ofk
SHao=— LTEELZOE, 30 @ oM
B0 2R TH 205, FESWERRETI 1E
Dav=—2BERT 2BV ERCHY, 30
BEUTOML V2 20— LIFLIEA SN,
Ju=—HZow TR, —RICEBECEEL THPL,
F7c 2 REMLERBE L D 6 BRRAALEBED s X b A
nolz (K8).
2. BEREHFICONLT
NCC-nu ffifig, HelLafifgicxJ 2 ADM, MMC,
CQEhZh 2B LU 6FHEMIc L 20—
R BRISBECOE/EL L. B BEK
AR (B9 a~f) i, 3 FI& THEEIL /2 exponential
decreased type T & VD, biphasic type i3 % # -
AR
3. ICsfl & IC,fE
ENENOERBER L DR 72 IC,EEB & U IC,,
fE%5 3 RT, 2L (3 a) TR
BT CQ»Y ICsfH, IC,EEL bIZRHEEERL
72, RO THHIED ADM TD ICsfEHHE <, NCC-nu
MR IC,{EIE ADM, MMC DJEIZ{E» -7, L L
HeLa fif80D IC,fHix MMC, ADM fi# & & 121343
FEfRTEI %N 0.37 ug/ml, 0.36 ug/ml TH -7z, 6
RFRIALEREYE (32 3 b) T LMD IC,fE, IC,MHit &
L2 CQAHHEWERRL, DT NCCnu AT
13 ADM, MMC, #7/: HelLa #ifg iz MMC, ADM
DIETH - 7=,
INSDOMHICE T 3 EFRZHEOEEESX 2N
FND ICTE, ICEZAWTtAHEL VREL 72,
ADM Tid 2 RERI LB I B W TEEER R o2
05, 6 FRRIALEERET ICofl, ICo{EE b WWHEEE (p<

0.001) %% > T NCCnuMlE CIEE%RL, ADM ik
BORZREEE TS Z L NHBEL . MMC Tl 2 B
FIALEERE, 6 REAENOST TERELED, 28
FIALERRED 1CsofE 1 p<0.01, IC,fE X p<0.005, 6 K
PIRVERE T it ICsofl, ICufE & & 12 p<0.005 DEEE
T HeLa il & EZELED /2, £7- CQ Tk 2
FEEIALIRRE & 6 BEMLERED ICET 1 %A TR
EE2RD, 8510 2 BHAEED IC,E Cp<
0.005, 6 FHRIMLERED IC,fETit p<0.001 DEEE
ZRU T Hela #ifICBR2MEN L DED o .

4. BERMREN
SERRBRIZHVT: 3FI £ TRERFEERTH 3
2%, BERMEEMERC DL TERLZTR 2B L U6
RFRIALIERE TIRET L, ICfEDHTERL 2 (£ 4).
NCC-nuififg ¢ it MMC T 3.93 %7 L, ADM ®
2.45, CQ D 2.57 WEHENBETH D, %7 HeLa Hfa
TH MMCA34.50 &t 2 #l& D EEEFRL:. D%
D MMC i 3D W TR RHEESER 2 HFh
ZTWBENZB,

5. BRESE L QL
ERRACER Y 2 EHEHO—ER S8 I3 YKEC
3@ ADM 30 mg, MMC4mg, CQ 2 mg {HL

Table 3, In vitro chemosensitivity of NCC-nu cells
and HeLa cells

a
drug NCC-nu cells HeLa cells
ICso 0.09 rg/ml 0.14 pg/ml
ADM
[Cao 0.27 pg/ml 0.37 pug/ml
ICso 0.32 ug/ml 0.21 ug/ml
MMC
ICoo 0.59 ug/ml 0.36 ug/ml
@ ICso | 1.40 x 10~2ug/ml| 10.5 X 10~24g/ml
[Cop |2.57x10724g/ml|1.75 X 10~2ug/ml
b
drug NCC-nu cells HelLa cells
1Cso 0.03 pg/ml 0.09 pg/ml
ADM
[Coo 0.11 pg/ml 0.22 pg/ml
ICso 0.10 pg/ml 0.05 xg/ml
MMC
ICq0 0.15 pg/ml 0.08 ug/ml
co ICso | 0.49%x1072g/ml|0.36 x 10~24g/ml
ICoo [1.00%102g/ml|0.63 x 102 ug/ml

The chemosensitivity is expressed by 50% and
909 growth inhibitory concentration (ICso and
ICoo) of drugs. (a) 2-hr treatment with drugs,
(b) 6-hr treatment with drugs.
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TBY, THRE—BEEBEINTHIREE®ICEY
T3, thZhokSETERNCELBIFERT
WL, ERMBEEL5/7 %L ADM 6 pg/ml,
MMC 0.8 gg/ml, CQO.4xg/ml Lt FHBEND, €2
TRERWITEE & EZ5 & D18 o h i LI ERE
BT b 2 REEAEEED IC, Bk, 2% i
B /IC,fETH L, therapeutic index® %2R 7z (F
5).

# O f& 8 therapeutic index i NCC-nu fifg Tl
ADM 28222 L BHEL, 2T CQ15.6, MMC1.4
THo7-. &7- HeLa HlETI1Z CQ22.9, ADM 16.2,
MMC 2.2 DJETH Y, #ET4E NCCnu T

ADM #3, Hela fif@ TH CQ MNEEREOHABRET
By BRISUSRERT I LRBRE N, #iz MMC
TR B\ T OBKRERIEH 2 VBB TERL
borEZSNIIZ,

6 . IBEVEERRE

1) BERZM

NCC-nu g, HeLa fifTo 39°CALE & 42°ChiLEg
B0 —EEE T 7 LRI T Ty
r LEMRESE RO (B10,a,b.).

Table 5. Therapeutic index by anti-tumor drugs
on NCC-nu cells and HeLa cells

therapeutic index

Anti-tumor
Table 4. Time dependency of lethal effect drugs NCC-nu cells HeLa cells
. 1Co0(2 hr)/ICoo(6 hr)
Anti-tumor so(2 hr)/ICs0 ADM 22.2 16.2
& NCC-nu cells Hela cells
MMC 1.4 2.2
ADM 2.45 1.68 cQ 15.6 22.9
MMC 3.93 4.50 - -
Clinical dose=regular clinical dose/body blood
cQ 2.57 2.77 volume (5.

_ _ICq treated for 2-hr
Lethal effect= ICqo treated for 6-hr

ICso, 90% growth inhibitory concentration
ADM, adriamycin ; MMC, mitomycin C; CQ,
carbazilquinon.

Regular clinical dose, ADM (adriamycin)=10
mg; MMC (mytomycin)=4 mg; CQ (carbazi-
lquimon) =2 mg.

Therapeutic index=
Clinical dose
ICs0 (9094 growth inhibitory concentration)

% %
a 100 b 100
80} 90
8ot 8o}
2 2
H 4
= 70} = L
i 3T
> >
5 5
@ gof @ gol
[-{e] 2 50
40} 40}
[} 2 4 [} 8 10 12 [¢] 2 4 [} 8 10 12
Treatment time (he) Treatment time (hr)

Fig. 10. Time-survival curve of the cells treated with low grade hyperthermia. The cells
were incubated at 39°Cord2°Cfor 2-hr to 12-hr. After treatment, the cells were cultured for
7 days at 37°C.
Survival rate of cells was determined by colony-forming assay. The results are shown as
mean of data obtained from nine dishes. (a) NCC-nu cells treated with low grade
hyperthermia. ©, incubated at 39°C, Y=—2.1X +99.9 (r=0.965, p<0.001); ®, incubated
at 42°C, Y=—2.8X +98.2 (r=0.978, p<0.001). (b) HeLa cells treated with low grade
hyperthermia.
0, incubated at 39°C, Y=—15X +101.2 (r=0.829, p<0.05); ®, incubated at 42°C, Y= —5.
2X +104.3 (r=0.961, p<0.001).
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100

50

-
o
T

Per cent survival

o

0.02 0.04 0.08 0.16
Concentration of ADM Ag/ml

« b

100
37°c
50

Per cent survival
-
=)

0.16 0.32 0.64 1.28
Concentration of CQ x10% ug/mi

Fig. 11. The effect of low grade hyperthermia on dose response curve by adriamycin or
carbazilquion in NCC-nu cells. The cells were incubated at 36°C or 42°C for 2-hr with
different drug concentrations. After treatment, the drug was removed and the cells were
washed three times with Hanks’ solution. Then, the cells were cultured at 37°Cfor 7 days.
Survival rate of cells were determined by colony-forming assay. (a) Case by ADM
(adriamycin) combined with heat. (b) Case by CQ (carbazilquinon) combined with heat.
®-—o, 37°C(control); a—a, 39°C; m—m, 42°C; The results are shown as mean of data

obtained from nine dishes.

FRZNOERES T NCCnu ilaD 39°CHLEERE
T Y=-2.1X+99.9(r=0.95 p<0.001), 42°CA
HETIE Y=-2.8X+98.2 (r=0.978, p<0.001) T
Hotz, % /-Helafifd © 3°CHA B T Y=—
1.5X-+101.2 (r=0.829, p<0.05) T 42°CHLE B3
Y=-5.2X+104.3(r=0.961, p<0.001) T b B
EEVIZEVLHEE b s Tan = —HIEEA L, @
IREMROMEE T3 &, 42°CALEBETIE Hela #ilE
TNCCnufifg L W HE 2K & <, F72 3C°CULBEET
W NCCnuiifa T HeLaffifa &k h KE 2z 2R L
72, D& D 42°CTid HeLa M2 5548 NCC-nu 5
& VIREREEANE <, 39°CTIE NCCnu fifgn 5
HeLa Ml & 0 RERZEAE -7,

2) DURALERGER I & B BRI o s R

therapeutic index @ &E» -7 ADM & CQIZ 8 »
T39CH L UM 42°CULE % 2 BFRHFFE L 7= o8 B 4k (v b
A NCC-nu % A T, 37°Clo b 13 2 b
KUALBERE © IE8C L 72 (411, a,b.).

Eoll, FNETNORBENFLCE T 2 1Cyfill % AT
[EER O [ E AR & DR, 3TCALBEE D IC,1# %
100% & L TZD/N—+ > b T 390CH & U 42°CLEREE
D IC ALK LT (£6).

t & DIRE L 7 ICsfEIE, MiFl L b2 39°ClLa
B, AXCALERETITCAEE L OMICEEE 2R L
oo FMEFROEEZEE, CQ T3ITCE 3PCTH p<

Table 6. Effect of temperature on ICso values
by adriamycin or carbazilquinon

drugs 37°C 39°C 42°C
2.57 1.69 1.33
cQ x10724g/ml X 10~24g/ml x1072,g/ml
100% 65.8% 51.8%
0.27 ug/ml 0.14 pg/ml 0.11 ug/ml
apm K #
100% 51.9% 40.7%

NCC-nu cells were treated with ADM (adria-
mycin) or CQ (carbazilquinon) combined with
low grade hyperthermia (39°C and 42°C). The
1Csp (90% growth inhibitory concentration) of
37°C is used as the standard value of 1009.

0.01, 37°CL 42°CTix p<0.001 TH b, ADM Tz
37°CE 39°C, 37°CL 42°Ci3 4tz p<0.001 TH - 77,

BERAMOE2 M TO 20 = —BEEBIEK 10 T
RLUERER L D RD 2 &, 3CCHAEEE T2
95.7%, A2XCALFREETIZ 92.6% Th o7z, ZHIcRiL
POERIL B E SR L 258 2 O 1 CooffiE, 39°CHL
HEILCQT65.8%, ADM T51.9%TH b, % 7-
42°CALEREE T3 CQ T 51.8%, ADM T40.7%TH -
7oo IEORER LD, PUEH L MBEOME Iz L DS
DR HUBROHERWEERSRESES NS Z Lo L
7z,
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% %

MR R DB T Gey 59 & - T Hela #
B RN TUR, RLUTESF TR K30 F12E
BURBRECBWTH chance finding 2 &% 2 & 4F
BNEERTWS, TEHIAETE MEOFMHEH
MEBLIVX—Fey 2Bt NEBEZBVWTERE
14 4, KBEE 3 4I, Bl 1 61, B 1 FloF 198
DLWt MEMBOEBEREES TE, Lol 1
FELERRBL THEENLTWS DR, SEHERSEL
7 BB B SRR R (NCConu #I5R) & KIS HERMRO 2
BOATH o7,

BREMROMBEROR A I LE D E L, 19574
Richter 51 &3 5 HEO#FRBROMENHBOH T L
ENTE YT, 0% Bregman 53®, Elhilali 5%,
Daly 54, Shore 54V, HSLEERRYE IR O BRI %
HELTVS, LrLaMnsiEs skt b BEiliak
B OHL X Willlams®ic kniZ 16 kTH D, 0D
fivs ¢ D ORZO|ME DO EME L, BEE T
HRTH 30 BODBRMBESEII S b L
Easha,

0 72 Miyazaki 20 DI RS IZ R X
D—RizBwehTERMN) Iy Y AEBDHPb Y IZ,
WREL 257 F—EBLUT 4 AS—E W& BF
KSR s A S bbb D THE, ZOHER
TR v o0 3 FiET, MBEEEICH
LTWw2bDEni LD, Thbb, IV VALt
VEREC X AMIERMEE, L T AEY —LDHE,
355+ — LI X BEBREEOMREE, MERNLT
Bk 2RO, s T A TR TG
POFEOOFEELERL (HEEBOHELET>TW
3, EZOKBRTE, EEEARC COHBEERAY
FREOMBEOEGTERIX, 0.2% Y Ry T —12k 2
ERERTRS &, 0% L BiFaRRAB N,
BEHWN) Y Y THBLI b O L THEL
plate FC {3 U 725 55 T & b ICBRIEZFIIRE O R AE
B <, 2 QNN B — o KRR B
LD TEMRFELEZ sh,

IR & F NITHIZ B MBI DT Cobb &9 F 3
W et 2N %, Eagle’s MEM 1T 20% B I % 0
2T HEREL RO EES R WELTWS, Ll b
P T RO TR LR 5 2 LIRS
728, FBS 720k calf serum 2L &2 2/B4L0
DODBEIRT, —MIZ 10~20%D FBS BAHWL ST W
2, MFIC DV T # OHICARZ ORI OBEERF b
BETZEEIONTED, IN6E2BEL THER
HERT & LA T3, B E T epidermal growth

factor*”, fibroblast growth factor'®, Y=t A
9 4 v A ) »59, platelet derived growth
factors?, i EHEI SN TV B4, SEIEE b ZOMK
RERFEED BRT, BHOHICA R ) E2ER
LES A e HEFUERESS & Tz,

B I ERR OB VLI X A EEOE R DR
BEVBbNT Y3, BRSO BRERIEFERIC X
DELVELOERERESERENLTVS, 358K
5z % T Sytkowski >0 # 3 L 72 GKAM I i2
NCTC-109, NCTC-135 DMEM, F-12 o 4 faEEEE
D> H NCTC-109 D& T LUEHESR SN T iz,
- EEONCCnufila THRIR IERERDOF
RPMI-1640 IZ & 2 BEIZEO TE» -7, SO I L i
BEYEC BT 2 MROMEORES PR VRO
Ml ZICE L EREOLBEEETRT 250
LtBbhs,

BT, IO DL TENL S Wi BREREMEL,
AROEHEICBERZEREET 20 EIDERET
B2 EHARARERD, AEEE LTRERLD, &
SH v OV OMIFI R ERE, AR FEE, RE
oM, BEEEE, B0 RBRAENE L ABERD
FHMREL E BTN T3, KEVVOBRET
iE, FRHESEARRE & R L ORI LEHER T
» 308, FEMEMESEEL Th Zh LR TS
B, FEEELEETHEPOEANCHEZESNS.
BHIEHEOBIL 7 NCCnufiflgiz X —F~ v R
ERALTERRCBINTLEOT, XENRES
TRERX—F 7 AMROBELEETER .,

ZhoSEMERRD—D L L THREBEI 2T
T, ZORBEDFHERE S LT, EEMRTY
WRIC & D kI BB 2 VRBILER LRET
BLYBH B, TOHNET TEEBMIGICHERT
ZHEIDEHETLILRERETHE Lbh Ty
3, BEMEFRORABEIIERIC I DVELOREND
D, B2EE»LEEEETOLONHD, 27—
H—REEZOVTHZOEEI I VIIHFHLLTE
ZoTEY, BEFEORGBEOFEEIRLFSNT
W, ZOMA, ®FEDO NCCnu fHiaid f et
TETE MRaKkTHD, BEEEHROMETS
Y BEEEED, I 1EoY—b —REkEE
U7E 3EMERL Tz, REESIZ DV TIHA
CEBETOELIRONLZHBOD, T—FIZEIZ 64
BT, LEZDNORKE» S~ 7 AMRBERSTE TS
7z,

BHMERERL D ERREE L O RETE L
PHSNTE D, BRMREEORFHNERENRILE
foe 12 T L 7o MR AR 00 microvilli & MIFZPN/NBRE OB

TS
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BOEBMETH 2. Seljelid 5220F & ORI B4R
THHDOHND L L TWBDT, EED NCC-nu iz
TR ERED T & & microvili B SN2 Z & ms, 18
WIPREFEC b BEARERIZIEFRELR LD L E 2
=¥ (VAN

L Ui EEEDH 2 8MROE MERROR
RIS REBHIC L 2 EBERMETH 2. Jones®i3
EEIICERELZS Y b OR T I BB R0 S
FazAE2 BB 2B T3, %7- Katuoka 59K
RO HEERBRIC X — P~ 7 2 B HE RO 3
MEBEL, £&FLUCESOEMBELL L OBEL —
HL bR Tw3, Ll Zo— L7 NCCnu
HRIRY, X — R X CEBEME SRS o288
L EEETHTH 555, ZOEEEEHOET » RS
Lxs, FRHC, BEMEE LD H LAEERORS
LD 7 o—CHERICN T ARESLELEbR
5, EREDIu=—BRE, BEEOETIZOWT

S, BMPEZ CRET 28D L5128
thé.

Z0M, SHEITbATVWARIEERE LT, FREMEF
WD AFP BEAD & 5 B A L3 SM e E T 2 Bk
T, £ OREMIC b RO IENHE TS 290, 8
BTLRMMESVE S EENBFIZED LN Lo,
KU-2 #ifg*» > GKA Ml D XSz 2 u K1 =
FUEBEOHELHBH, ITDLIERLELESES
TYBBEHETHY, ZoE 2R EREL TR
MM ERERET 2 2 EBIRLCES TRV, B
W20, B TR, MR 2 2 /ICSET 22 &
D SRR ETHRANATEETH 2 ELTED, BED
NCC-nu#ifg T b X8 v Mt TH HORERHEEH ©
&7z, —7, Matuda 5*93{% >  OUR-10 e Tl 8
% y-GTP ORI EMERL, BMlgED —> 0 &
LTED, ZOLIICBEBICRL SFNEE OB
Rb, 2OREDOHF LRSS,

WA Z S BESBIRILO in vitro BEIRZMIC DL T
i3, SBREINGG:, BTERIERE, 00 —WRRkLE
KID B THR, Zhadd b, BHED
B0 L ST B RETEMG S R HIER L,
2o == 5% EOMREEE, o= -5
TERkBE® b DREMBRL L SR b EEEEOH 2 HiEL L
A BN EDORMEEETE MEMBIZRL TS <
X7 s, SEERBICH G 22 #E 0 NCCnu #ifE &
Hela @it 2 o0& +MBr TV OT, EE
bIDau=—RakkE A
B Ti3*H-tymidine, *H-uridine, “C-leucine 7 ¥
DT AY b ="l FEOOC L0, BEREHK 2
TTREOEREEED S HEMCHE B2 HE LT

bhTws, Ll, TheDBPS, B—D7 4 Y b—
TOREBIZT T Z ORI E R R+ 5T double
labeling HZ W AEETH 5 5,

Ll 2D & 3 %2 in vitro TOVIBRIRZ RO
B, 2 9ERehdn o EBL LT, in vibo
transformation BHIF 5N 3. Z OENRTEBEDOH
BRRZ LA EE, RLEENLFRE, B
DE MNEMROTIRERTTI 2t Th2, ZOHM
WEIS % b DHITEE Hamberger &5z & - TRIH
SN IERREEREAG I = —BEE, b
® % human tumor stem cell assay TH 5. =D FHik
i, b MBI EESELT, FoEEEIno—
TRREED S HET 5 HET, TMBIRSHRERE LT
BREIZ S B Dk MEIZEA S T Bov~9),

BT in vitro BMEAER & D T &0k REEHEH
ZMERTIENER L BEREEERCbY TBY, &
13 3 »HUBHI 2 B Fi v 72 ADM, CQ, MMC
FBEREEERCMES N TV 2 BRI THE, 35
WEA G S AR R T B SR
L, DA% 2 OBEREHRL D SEICHEL T
5. Bl%, Z5—Fi exponential type 3 & U thres-
hold-exponential type T ADM, CQ X Z O#ingiz &
¥ 5. JETHS biphasic type TZh & 2 EECHIF
Twd, BEREHECHEL» RS L DE—FELT
BY, MMCiRZhicHEsnhTwa, LhL, EE0D
A7z 3 &l (ADM, CQ, MMC) X hEs PRS- i3
REFHR1E NCConu #if8, HeLa #ij#t12 threshold-
exponential type, ¥ 7:i% exponential type T -
72, MMC 2D\ Tid, Ohara 5343, B OBV G,
SARRRE S & 4 & LB 729 exponential type £ L,
FEv TIRGIMED S WM 28 threshold exponential i
BENBLDSFHERT EHBRTVE, L LEE
DERBTHE, BERESI R ERETOex-
ponential ZKE T 2B T & Lno72728, MMC TS
FHRERS G000k, MlRMOBZEHICOLTIE,
TUDYR L i HEAI AR b Bop 2900e0~00) ) g s &
TED, SEEZEOM7: NCCnu il & HeLa 41
DO LB h L RZEDOELHD T,
FUEFIRZMEDREIZ D T, 1CsfH, ICofE 751 T
BEELHET2 2 L1, BWFRHED - DB
SEPBIES NS & oS BRINERD 5 A TEY TR
B & I TEERITHOO M L T 2 therapeutic
index #ZE I HRIESE © 2 ETESOEIC LD
Bont ICuf 2L THRLL, D therapeutic
index D3EME % RT3 CERIEEICBL, X0k
BIFRCRBEZUELEF S NI LD L E L 1,

SO &S HURKIRE M OWRED I, BE & Tz
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EROHBFIEEOR AL EN TV Z, SEEED
ZD—2 k& L CTREERE L O L 28EMR D
WTRRET L 7:,

BERRIC DL TR E 100 EiL 2 8 HhDIED
ZEMTESHD, ZORBHLESIEZ I 10ERD
ThH5, BRI, SRR, (2R, REHeRE
CRERNCRLIBERRo B, TOBNEE
BE R DERTHIONEENTWE, ZFLTE
OFBABEZIE, D% VMO LT RIGLERFR & i
HEREHCRD L, 42.5CREE L TREICET 3
HBIEABIRIIEE S L AN T2,

L LEEOT - RBEEETIE, NCC-nu g,
HeLa #ifgt iz AAERERTICAHBE L CEFER BB L,
RO RRs ko, ZHIZEZEORE
HED 3PCL 42°CE > 5, 42.5°C2 TEHS low grade
hyperthermia TiTozl:b 2z 5h 3, HiEM®
BERZEOEDICOWTYH, NCCnu#ifg: Hela
HRROMEIE & 22 5T, 39°CIKB W Tk NCC-
nu#iHEA, 42°CTIE Hela HED AT W FNEE
RT3 RBEFENRE P07, W ZEZD 39°CE
42°CD 3°COJ/EDZEALT, S »iz HeLla filETo
BHRHREOV S5 BN NCCnu il h KE VT &
x3, 0%0, REREZHC OV T LABRIGRZE
Rt R NIERZHICEH D, 2 5IH
fatk S L W BEOREELENT AREETRT OO L
#2535,

EH e RBBEOHACIIBEBRFACODVT
Braun 50557 L A < 4 ¥ >k AFCOBERE DB
Iz DWTEHRE L TWwaAHIZ, human tumor stem
cell assay ZHW-BREMICL VEERE» S HIFER
hTwd, FFETHAREFSWBN I 0= —FBREICLD
HEH L 42°CB LU AFCORBEDHAGTLRICL S
HMEEFRHLTED, T4y y, PRUT=A
Yy, FIFIRAY D, vruvA Y RREE
ORI L D ERNREZRD T30, Y >
FIE/YA R, 5—70FavSyL, BV YRF
VIIBBREREERE o EBRRTWS, &5
BIROH > ERIC DOV T FDOESIREL Y 7L
ARAVUBROBRKECEERLTWS, ERTRY
T4y Ic B TREBMIZIRIC DL T HRETL,
BRI IR 30 £ T T, TR ETCIHETMER T
L, #O0 ICyfEiZ 42°CT 37°CD 1/2.8, 43°CT 37°CD
1/2.0 Thol BTV 3, SEFEZGHERM%E
2B L BREL TITo72H8 ADM, CQ iz 39°Ck &
T A2XCOIMEI & D, PUERIOBERarEFE I ERRIR
BRIz,

EBFOBBMELVWLEFINBIC L 2RBET TR

BRIz bRASNTED, MEBEBOHELBAKL
EATWEDT, SHOBHRIGHECFET TOWROFE
Brfifans,

b MEEEROEYENHRIBD TERETHY,
BRI L RAREORRS, Hr ot MEREO
R R R IEET & 2 285 TR I ERR
ERAGT in vitro DEBOBERM IR ENDLTH A

=

2.

] ELl

b N O X — B v A BHEEE Y & BB
HEEE £ T, HifAHE . NCC-nu MR OSICETIL 72,
FDEFEMBO b OBEENSB L FEYENIEROK
S dtic, PUEAIRSEM X IR & B PRI RER
ZBRL, UTORKRE2E:.

1. X—FIVRABIEEE S D OBEL 2t b BiEi
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Abstract

This study was pursued to examine the characteristic behavior and the chemo- or thermo-
sensitivity of human cancer cells in vitro, keeping an aim for clinical approach. Using tumor
tissues which were originally obtained from surgical extraction and then transplanted into
nude mice (BALB/C, nu/nu), a continuous human cell line (NCC-nu) from clear cell carcinoma
of the kidney was newly established. When cultured in Doulbecco’s modified Eagle’s medium
supplemented with 10% fetal calf serum, this cell line formed monolayers of polygonal epithelial
cells, occasionally containing giant cells. The doubling time in vitro was approximately 27 hr and
the plating efficiency for colony formaion was about 45%. Seven clones obtained by colonial
cloning techniques generally showed a longer doubling time (about 48 hr) and a lower plating
efficiency (5-25%) than those of parent uncloned cells. Chromosomal analysis was done with the
cells of the 38th and 84th generations. Both generations revealed hypotriploid number (64 xxy)
with one marker chromosome at seven, showing the modal number of 64 and the human karyo-
type. Retransplantation of this cell line into the nude mouse formed a well-circumscribed solid
tumor with similar histological features to the original human tumor. Using in vifro colony
formation techniques, the cytotoxic effects of adriamycin (ADM), mitomycin (MMC) and
carbazilquinon (CQ) on NCC-nu cells and HeLa cells were compared. The dose-response curve of
these drugs in the two cells demonstrated an exponential decrease type. In the values of 50% and
90% growth inhibition concentration (ICsq and ICqq) after 2- or 6-hr exposure, CQ showed the
highest cell killing effect on both cells. The therapeutic index (clinical dose/ICgq) indicated that
ADM was most effective against NCC-nu cells. Moreover, low grade hyperthermia (at 39°C and
42°C for 2hr) combined with chemotherapy by ADM or CQ revealed a multiplication effect on
tumor-cidal activity of both drugs, suggesting a promising future of these therapeutic procedures.
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