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EXPERIMENTAL STUDY OF CHEMOTHERAPY
OF RENAL CELL CARCINOMA

1. COMBINATION EFFECT THROUGH THE USE OF CELL
KINETICS-DIRECTED TREATMENT SCHEDULES

Teruo Konami
From the Department of Urology, Shiga University of Medical Science
(Director : Prof. T. Tomoyoshi)

To establish a useful combination chemotherapy of advanced renal cell carcinoma, I determined
the optimal design of therapeutic schedules with an in vitro experimental model. At first, I deter-
mined the chemosensitivity of the NC-65 cell line established from human renal cell carcinoma. The
method used is an original growth inhibition test which traces the cell growth in the same area
by photography. This method can be completed in a short term and cell growth inhibition rate eval-
uated sequentially and precisely as well.

Among 8 tested drugs, vincristine (VCR), adriamycin (ADM) and carboquone (CQ) were the
most effective drugs. The effect of these three drugs on cell cycle traverse was estimated by flow cy-
tometry. With all of these three drugs, at a concentration which inhibits cell growth less than 50%,,
an accumulation of cells in the S and G2-M phases was observed 12 hours after the exposure to
the drugs. Although 24 hours later, the histogram showed the increase in cells of a G1 phase and
decrease in G2-M cells, followed by the cell progression partially synchronized. The tendency was
the most characteristic in VCR although it was not so significant in CQ.

Effectiveness of the simultaneous or sequential combination of two-drugs was compared to the
calculated expected effect using the t-test. At a low concentration which inhibits cell growth 329%,
(IC 32), most of the combination groups showed a weak effect. Sequential treatment at 12-hour
intervals such as with VCR-ADM, CQ-VCR, CQ-ADM, were considered more effective than that
of a 24-hour interval.

In the medium concentration which inhibits cell growth 509, (IC 50}, simultaneous administration
of ADM and CQ showed a relatively high inhibition rate. Sequential treatment of CQ followed
by VCR was the most cytotoxic. Comparison of sequential administration schedules, administration
at 12-hour intervals showed a higher inhibition rate than that of a 24-hour interval, in the
combination of VCR-ADM, CQ-ADM.

Key words: Renal cell carcinoma, Chemotherapy, Cell kinetics, in vitro chemosensitivity
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Fig. 1. Microphotographic view of NC-65
cells.  Polygonal epithelial cells
cover the plastic vessels. Reduced
200 times by a phasecontrast micro-
scope.

Table 1. Biological characteristics of NC-
65 cells.

Origin : Renal cell carcinoma
67 yo male

(moderately differentiated granular cell carcinoma)
Date of establishment : June 1976
Doubling time : 25.6 hr
Mode of chromosome : 61(52~66))
Plating efficiency : 66.74 + 6.76
Heterotransplantation : (+)
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EHDEFNIEL LD DT, BHEEE-E—
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LT, SRR % b % 0 Lo O R o Bt |
WMTH D, BEIDII®, in vitro TO cell kine-
tics 2B R o KD MBEBENL, in vivo X LES
MOEMTH D, BKICHA~NDORERRERNT — 2%
B+ 540ThHsH. LK, FHEE radio autogra-
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BraEe LT, BEXEOFHEROBT, | 3EH
2T 5 BREDBET DOV TER R T -7 (Ta-
ble 2).
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Fig. 2 @R &<, 1x104/ml fHo M % 52 5&
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BEBE LIcDY, FEFY 20H, H5 1024050
{#fk L, phosphate bufferd saline, Ca -+ Mg free
(LAF PBS (—)) Tk L, #EHE % 3ml Iz
B Ulc., BEEIEAOORHE, = OXIY EHERY
L, BEHIEMETRD 7 ¢ L 2k g L, BEAMERRETI

KB o0 i R~ = » = —NOfifaf %,
BRI T AR R L, Chr kL
iz plot LT, dosc response curve %{EH L 7.
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Table 2. Drugs used in chemosensitivity test.

Concentration

Drug
24 hr exposure (mcg/ml) 2 hr exposure (mcg/ml)
Carbazilquinone (CQ) §x10-4, 7.5x10-%. 10-3. 2.6x10-3. 5x10-3 5x10-3. 10-2, 2.5x10-2, 5x10-2, 1
5-Fluorouracil (5-Fu) 10-', 6x10-', 1, 5. 75
Methotrexate {MTX) 6x10-2. 10-'. 6x10-'. 1. & 10-' 5x10-'. 1. 5. 10

Nimustine hydrochioride(ACNU) 5x10-'. 7.6x10-!. 1. 5. 10

Doxorubicin (ADM)  5x10-4. 7.56x10-4. 10-3, 5x10-3. 10-2
Mitomycin C (MMC)  10-2, 5x10-3, 10-2. 5x10-2, 10!
Vincristine (VCR)

Cisplatin (CDODP) 10-2. 5x10-2, 10-'. 5x10-' 1

\

5x10-3. 10-2. 2.5x10-2. 5x10-2, 10-!

10-2, 10-'. 5x10-' 1. 5

5x10-4, 7.6x10-4, 10-2. 2.5x10-2, 6x10-3 10-3, 5x10-3, 10-2, 2,56x10-2. 5x10-2

5x10-'. 1. 5. 10. 50
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Fig. 2. Assay system of cytotoxicicity by drugs.
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tine (VCR), adriamycin (ADM), carboquone
(CQ) @ 3Hfiz>uT, FCM % A\, % 3 #) 2 I
) SR b C I % 49329 BT B KNS B B (VCR
Ix10-2/ml, ADM 2x10-2/ml, CQ 1.2x 10~2/ml) ¥,
#9502 Wil+ B b EERE (VCR 1.6 x102/ml, ADM
3x1072/ml, CQ 1.8x10-2/ml) » 2 DL 1T
LSHRABEMBEODNA L = + 7 5 A DML & B
F Lt HEuL, Fig. 3 ook &, #ifascs 5x 104
ml W L, #5387 5 2= (Corning 25100) =4
JRIFHER 6 ml % ANUBEaE Lrc. Bidsigisge, *
hEhOREDENE 2 BeiliEm ¢, PBS () T
EH, BB E L, BEEELL. TO%, 120
W # B T2 & L filan L v Y v THEIBEL
30%, 50% MEOH TREFEL, RNase (0.1% Sig-
ma) JLBH, propidium iodide (PI. Hoechst) #ifs
#{Tlew, 0mem # 4, v 2 THEL, FCM HEk
& Lie. {#H L7 flow cytometer {1 BIO/PHI-
SICS 480A T, Bl Ak 75 A6, Baisch
LIPDHEWHEL, ZRAMOHRYEH L. ERX
SEFEDEL, HEMORRIZOFHMETHLLL
7= (Fig. 3).

FER 4

FEHOHALRO#E

VCR, ADM, CQ D 3#|% A, 2 KIS D
VR 2R X B BRI Rk, (KU EERE & R

Cell inoculation § X104/m@ MEM (10% FCS)
& Incubation 48 hrs
Addition of anti-tumor agents at several concentrations
& Incubation 2hrs
Medium change
& Incubation 6, 12, 24, 36, 48, T2 hrs
Cell suspension (0.25%Trypsin)
4

RNase treatment
4
Propidium lodide Solution
2
F.CM.

Number of cells

' 2CT T4E
DNA contents/cells
6o or G| S [GatM]
= B

L]
Fig. 3. Method of FCM analysis,
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JEREC T iR Lo, IR 3 DR b, KHE
BT | FEEmLEE, FosaBloZ LA E Y12
MRS, 35 X ON24SRIBIC A 2 #EA X, FUIBIZRAIEE
ARG TR REIE R T o . ThbDERTHE
RN T B fbie, RO X B R TR R T
feote. BT, BohiMELRE, SR
Bo—t v P ThHbXh (percent growth, P.G.),
ChbEDEYEESME LTHETHLELH B
3, {HxDHiLEY Fisher OMIEGEE#RE L H L
B, *OFE LR % % 5k ® ko (Arcsin
VP.G.). 8 212, WM OB R L LT 54,
1D & AL E TORM CHRA RIS 0D0%
T 5 o bicienlow, BEEK4GHEE, 60RE, 72
BRI 2 h Z B TR S R 15 & TOXBIFIC
T AR LTS 2B/EMR Uiy B b5
UHREELL. COFEFAEMTOHROF L ENL
D4 T TOM #7E (expected effect) & L, FEEE
CERTHBONIMEE DEYX, A LI2EIEORE
B (combination value) & L7, X6, ZUEHEE
T 5 Yy, SO GEED tBET, 1%
TofRECHRCHEE IMH I HEhbEeD 4%
%M (significance) & L TR L.

i ES

EER1  MiRantiidhiy (Fig. 4)

Ix104/ml DRIfERER LIS A, BERE4EGRO
lag phase # ¥ \»C, 48R # X b logarithmic
phase WA H (RN « 25 6T ), 144 B ] B2
¥, stationary phase E L7, EERBFIZ L DY
SR HELCABCH T, BERURH» S
14405H) & T, Al E SR A MnEoR i E Lo BEE
EIEF LB L igsR e R Lic, B &5 b,
B 144RE I LI T3, S9FEI plateau k7B DT,
BUF oS58 TIIBE S48 I S A b 3, I8
4B ST 2 IO MR RT3 L L
7.

EER2 HoEHogE (Fig. 5 ab, Table 3)

FTARTOHEFN I\ TRIE R IR 2225 6
hic. e, T3 VCR, ADM, CQ o 3#\L, 21
[0 T & 245 AR o\ T b, (RIRRE GRS 3%
B 7o AU IMEI S R R btz T D3 A, mitomycin
C (MCC) 7 2 Ryildgfh, 240GR0ZEANCH & W Y Fil
Tl &R L. cisplatinum (CDDP) 3, 24HHE
fil CHOBR C IIHI R AR Licowre K L, 2 Wil
fify TULEERE TH - 2. methotrexate (MTX), 5-

fluorouracil (5-FU), nimustine hydrochloride
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Fig. 4. Cell multiplication of NC-65 cells during 7 days. Close correlation
was obtained in the growth curve by 2 different methods.
serial microphotographic method (A) and actual counting
of whole cells (B).
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Fig. 5. Effect of varying concentration of tested drugs on growth of NGC-65 cells.
The results are expressed as percentage of control growth,
A. 24hrs exposure B. 2 hrs exposure
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(ACNU) o 3 #Cia24BE 1860 C b BB B IR <%
PRBFEIHA A DR IDAT, BREREL-1
(Fig. 5).1C50 %5 &, VCR, ADM, CQ,MMC,
MTX T3, 2 R Tik 24 RTEiL D 10~20fF D
BESE LA, CDDPIHIEDREYE L.
EI i, VCR, ADM, CQ o 3 ¥|"Co4bsRlEnt, 2
BRgEMOVThE s WTbEELRL, Afifanc
ho 3HIEHT A ERRTMAGEH S h iz (Table 3).
EE 3 AFEFoMRERCRIETHE (Fig. 6,7)

B TR 32% T B ERER T, 3AE
b 12RF I S B b G2-M HoBEOHEMERL,
URHSILYe Gl #hxEmL S, G2-M o
HERIBWA Lz, VCR TikE e G2-M {ifian
RO, ADM Ti S #IMaD RO LHEE
EThotz. CQ RIS, G2-M Mo
EhinnS L REERINT 54, 24BFRIE TILxBH
LHN, BEDSHRDERTORTH -, 36KHH
L CiI B L ERROEBEE L (Fig. 6).

B CRME Y505 AT 5 hRER T, ERE
FTARALhHAMOER I VEE Lo, 12
% T VCR, ADM, CQ DJEIZG2-M H#i~0Dik
WEEYRL, UBEHB M o RS, G2
MEIDEA %R LI VCR T3, 36K M % Gl
#Moowm, G2-M Mo iR LCE, 8EH» L
T28EREIC T S OBRE OB A» e, ADM, CQ
Ti3, J6REEsI Gl #AoH#m, G2-M HioEd i
RL, TEHBCIIBFONBERAFOEE L kot
(Fig. 7).

Table 4.
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Table 3. 50% growth inhibition concentration
in vitro (IC50) and effective index.
_LDs in vivo
<El~ ICs in vitro)

1C 60 Effective Index
in vitro LD &0 (E-1)
Drug
2hr 24 hr in vivo 2hr 24 hr
-2 -3
co  VEX10T ROXIOT o g 3333 3188
mog/ml meg/ml
ACNU / 58 65 ma/kg / 1.2
meg/ml
5 "2 2.1x10°°
aom FOXIOF ZIXI0T g0 o 3267 4668.7
mog/mi meg/ml
-1 -2
mme PO BEXI0T o ke 7.0 58.2
mog/mi meg/mi
5FU / 5.2 262 ma/kg / 50.4
meg/mi
-
wrx 52 62107 o mka 34.6  200.3
meg/ml mcg/ml
-2 -8
vep 1OI0F 1TXI0T 0 ee 131.3 1238
moeg/ml mog/ml
X .4x10°2
CDDP 0.4 9.4x10 17.8mg/kg 1.7 189.4
meg/mi mog/ml|

£54 FKAOPRABHROBE (Table 4~6)
a. [EBER

Dose response curve X b, BEFEH4805RH]CEH
B CEM I REE, REEEAHERTIRER,

Relative growth rate (percent growth P.G.) at low concentration group—a

and middle concentration group—b.

After 48 hrs: Drug exposure 48 hrs after cell seeding
After 60 hrs: Drug exposure 60 hrs after cell seeding
After 72 hrs: Drug exposure 72 hrs after cell seeding

Arcsin VP.G.=sin-'VP.G.

After 48 hrs

After 80 hrs After 72 hrs

. .
Group Drug m /r:tlmn Percent Growth Percent Growth Py Gi h
0 Arcsin [P G oo SrOWIh o aresin PG oreent Growth - rsin PG
(P. G) (P. G) (P. G)

VCR 1x10-2 68.24 + 4.63 56.04 + 2.86 7032 6.19 §7.01£322  71.62:6.23 57.51+ 3.86

a ADM  2x10-2 67.46+ 4.72 55,28  2.99 88.64+ 6.23 56,95+ 3.86 72.86 £ 5.46 58.61+3.38
ca 1.2x10-2 69,50+ 4,28 56,62+ 2.63 89.81£6.33 56.69£3.30  70.35:7.13 58.26 2 4.42

VCR 1.6x10-2 §3.33+ 4.58 46.92+ 2.64 56,24 8,32 48.60+ 3.92 58.312 5.27 49.79+3.27

b ADM  3x10-2 53.63+ 4.87 47,00 2.81 68,63+ 4.86 49.91£3.02 59.72 6.56 50.60  3.93
ca 1.8x10-2 62.81+ 4.70 48.67+ 2,70 63.36+ 4,92 48.93 £ 3.08 56.87 « 5.68 48.82 ¢ 3,52
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12 hr 24 hr 36 hr 48 hr 72 hr

Gy 165.68% G, 163.28%
S $26.30% S $21.88%

Gy 156.31%
s 723.20%

G 56.43%
s $21.04%

G 167.65%
] 122.76%

Control G2-M* 19.80% 1 21.40% G2-M % 21.83% 10.01% Gz-M £ 16.02%
Gy a277% Gy 161.22% Gy 168.44% Gy :55.16%
s :26.78% s 125.17% s 12201% S 126.60%
VCR

G2-M £ 30.45% §13.60% + 19.66% $18.26%

1%10-2 mcg/m!

G ;60.82%
S 3 21.37%
Gz-M § 17.81%

Gy 162.40%
S §23.26%
G2-M | 14.25%

Gy 102.47%
s 10.00%

ADM 118.44%

2x10-2 meg/mi

G E5.47% Gy 161.35%
s $22.83% S v 23.42%

Gy {68.64%
s $ 26.14%

G 28X Gy ;60.83%
S 1 26.66% s $18.98%

ca . . .
G2-M 3 31.43% Gz-M ! 21.19% G2-M 3 21.00% G2-M 3 15.23% G2-M: 18.18%
1.2x10-2meg/m! A '
Fig. 6. Changes of DNA histograms after exposure of the drugs for 2hrs.
Low concentration group
Minor accumulation of cells in S and G2-M was observed 12hrs
after the drug exposure, decrease 24 hrs after.
12 hr 24 hr 36 hr 48 hr 72 hr
G snses G 185X TV G X
s s s tzaoew s i s i263%
G7-M 2 10.00% M 21.40% G2 M 121.83% -M: 19.01%
Control
G i2077% G ez G ises3N G 156.67%
s taanx s o 5 raax s 273
G7-M 1 46.78% G2-M 1 1477% Mt 1328 M 1601
VCR

1.6x10-2mcg/ml

G 138.61%
s 120.30%
G2-M ; 32.19%

Gy :65.50%
s 1 21.48%
G2-M 1 22.93%

Gy :62.88%
s §22.96%
-M1416%

ADM
3x10-2mcg/ml

G :3r.88%
s 133.81%
G2 -M : 28.38%

G 156.27%
$ 118.97%
M | 26.56%

G 162.03%
S $22.29%
-M $15.76%

Gy 157.38%
$ 122.39%
G2 -M 1 20.23%

G)  162.97%
Gy 1 23.59%
-M113.43%
ca

1.8x10-2meg/mi

Fig. 7. Changes of DNA histograms after exposure of the drugs for 2 hrs.
Middle concentration group
Changeof S and G2-M accumulation was seen more significantly
than low concentration group. After 36 hrs cell cycle progression
was partly synchronized.
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Table 5. Comparison of combination effect among the different
combination schedules. Low concentration group

Orug combination Percent Growth . 5= Expected Combinatlon
(mcg/n) (P.G) Aresin VPG oot value
VCR 1X1072 4+ ADM 2X10° 53.48+4.78 47.00£2.76 30.67  —16.33
V‘:R VCR 1X1072 12" ADM 2 X102 50.12+5.18 45.074£2.98  31.24  —13.83 :l*
) VCR 1X1072 20, ADM 2 X1072 60.22+3.67 50.91+2.17  32.13 —18.18
ADM ADM 2 Xx107% 22 VCR 1X10°2 §0.42+5.79 51.05£3.42 3151 —19.54
ADM 2 X10°2 b5 VCR 1 X107 56.86+4.78 48.96+2.80 31.79  —16.81
VCR 1X1072 + CQ 1.2X1072 58.94+5.15 50.1843.02  31.56  —18.52
V‘:R VCR 1X1072 12 €Q 1.2X10°% 59.19+4.08 50.31£2.38  31.77  —18.53
*
\ VCR 1X1072 2% €Q 1.2X10°% 64.37+4.28 53.38+2.58  32.72  —20.66
cq CQ 1.2X10°2 Ih VCR 1X1072 §1.70%4.77 45.9832.75 32.22  —13.76
%
CQ 1.2X1072 2" VCR 1X10~2 §2.16+4.29 52.00+2.81  32.50  —19.50 :I
ADM 2X1072 + C€Q 1.2X10°2 §5.42£6.93 48.14:4.00 31.24  —16.74
ADM ' ADM 2 X1072 225 CQ 1.2X10-2 58.54+3.45 49.88+1.99 31,30  —18.58
t
ADM 2 X1072 2455 €Q 1.2X10°2 55.88+4.88 48.34+2.75  32.21  —16.13
[}
cq CQ 1.2X10°2 1M ADM 2X1072 50.2043.97 45.11%2.28 31.62  —13.48 :I
*
CQ 1.2X1072 2b; ADM 2 X10-2 §8.67+5.67 50.23+3.24  32.84  —17.39
*P<0.01

Table 6. Comparison of combination effect among the different combination
schedules. Medium concentration group

Drug( ':S;n/t:;)aﬁon Perczg g)rowth Arcsin VPG E:,:feecctted Corr;:ilr':ﬁon
VCR1.6X1072 + ADM 3 X1072 42.34+6.16 40.58 +3.58 22.09 —18.43
VCR  yCR1.6x1072 22h5 ADM 3 X10°2 30.81£2.52 33.70+1.81 23.42  —10.28 Ny
t VCR1.6X1072 222, ADM 3 X1072 41.81+3.74 40.27+2.16 23.74 —16.53 j**
AI;M ADM 3 X102 1 VCR1.6X1072 35.53+£3.64 36.57+2.16  22.83  —13.68
ADM 3 X102 2Py VCR1.6X1072 34.37+5.35 35.84+3.25  23.45  —12.39 —I
VCR1.6X1072 + C€Q 1.6X1072 30.3047.41 38.13+4.58  21.90  —16.23 =]
VCR  VCR1.6X1072 127 CQ 1.8X10°% 36.91+4.48 37.33+2.63  22.02  —15.37
' VCR 1.8X1072 2805 CQ 1.8X1072 37.79+2.49 37.92+1.47 2.0 —15.06 "
c‘o CQ 1.8X1072 20 VCR1.6X1072 10.66+3.39 25.514£2.50 22.68  — 2.83
CQ 1.8X1072 20 VCR1.6X1072 16.61£5.89 23.78+4.45  23.24  — 0.54 ~——f
ADM 3X10°2 + CQ 1.8X1077 27.7546.27 31.65+4.11  21.98  — §.67
ADM ' ADM 31077 12h; €Q 1.8X10°7 40.74+3.13 39.66+£1.82  22.16  —11.56
" som 3IX1072 240 €Q 1.8X1077 33.8843.03 35.82+1.85  22.99  —12.63 ]*
c‘o CQ 1.8X10°2 120 ADM 3 X10°2 26.89+4.62 31.17+2.95 23,29 — 7.88 :l"‘
CQ 1.8X1072 28 ADM 3 X1072 31.15£3.54 33.68+2.33  23.62  —10.06

*P<0.01
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VCR 102 mcg/ml, ADM 2x10-2mcg/ml, CQ
1.2x 10~ mcg/ml T, *OHFHEHLER 3B TEE
ERRED LRI - k. BEEECIER), 728w L&
ORE TEMI L, MRS HHELRER ETS
L, 48 Em IR b oL, BT MR
1B fE% R LI (Table 4).

CORERCBTAUFATE, MHET LS, By
FELRERT L OMEH, BRREEEAMC T,
VCR #t1205H T ADM %k Lic B AR LU
CQ bk 1279 T VCR $5\ i3 ADM %*{gH
LRIGAR, 24RIBICER S e R BC N
HHEVEER < #IHl & te (Table 5).

b. PRER

Dose response curve X b, 50% W x H3 5,
VCR 1.6x10-2mcg/ml, ADM 3 x 102 mcg/ml,
CQ 1.8x10~2mcg/ml DWER TR, WRECT
BIMTER Y BT % & 3 HMI B EIRD L)
ol EIBEREO0RERT, 72RERCHRRAI R BT B &
WL L: (Table 4).
ORECIRTBHAMNREARSD L, 2 FIFEEE
T, ADM t CQ o RIEsEEA CRIRE I T L8
R LA, D 2 DD AR TR TR JRHE
HA, FEFIARBIFEMIE LB S hinds - .
WrEZEA T, CQ ALK 1285M], 2485 M VCR
IR X1 b O AEHE & I12IF RIS O B IS A R
L, ARHFACENTIEELYRELRDL. £oft
TiX, VCR £t 128K T ADM %52 X @ 7cif
Ah¥, ADM Efiptk24BEH ¢ CQ » i X 74
¥, CQ %128 T ADM %t X @&
AhRIL, BOHMEAARIVREhic (Table 6).

) z

In vitro B30} 2 HEHIREMRRIT, HLBIR
SREHBERD IKRA 7YV —=v 7L LT, BHWiE
IBRF R, BRI EAEEE L, BEIGA~D
KEF—-2L LT, ZORLTERE K E . Ly
L, SEETIRS ¥ S EeBEEG 8\ CHARED
BENHERE SR, DX AR TR L R4
RIT, Ld Pl BEBCRIER S8 TE 5h
b, BRERRE > TEKRBLETHS. LK,
Skipper B243, in vive T, PLIBFIORMIER O
cell cycle specificity A&, ZF#EHIC X - T sche-
dule dependency »H 5T L&#E LUK, A
BH#Ee, o474V F—7, FCM ix &% Fus,
mERoMaRN EOBIEHRP, MR RiET
HREOVWT, FLOEBRHLHEN I hTE

1eB= . UL, in vitro BT B 0EHROH B,
FHEMC AT D, I TOFHE L HLVEAD
57, ICHTEIREIURBROFELSREINES
. FERAVGCBRTE LBV IRERRARD 5
b, WG, ERECHETERRFEL LTS

{OR|BEC L DERINTEIA, KEDORADRK
BELT, FAMITTHH00 TR LT < Hifa,
T 7¢hb reproducting death %75 -+ {4 ko % 3% 71
THZELXREET, Zokd, ¥EBHR L bH IC0
EIEL, ERECRITSZ EAEHIN, BE
TREHEDAHGLRRL oot Fi, Puck H¥©
OB IR 2 v = R, MIROBIFEREY
EMEC RIS 5 Ak & LTREKRS bbb bhT
Wh. Lo Lo oHkd, HianBEERN’100% i
WZ bk, 2 e=—JURENEC &, EEARE L
BFILTa2r=—HRINDZ LI ENBEADEGEL
BN, IGATELHRIBESh, LrdHEC
RUMEZETHZ EPRADMEAL IR TS, %
1o, FERD DBEIEC & 5 SEREBHRE D AT 03940, —
17u7v— ) %B\, microcolony % EHET5H
T Tl TERA, FEEE ThbLO0EE
& LT, EHBEMETHO—EXIEP O 4 MRy E#
W, SHHCBEE LTHEbTHEE LTREYEL
L. ZOREEHEAEEICI -/l (= =
= =) DAL THDT, RHOHE Y ErH
BIAHZERETEYELTETLRS. Zoft, M
facst$5 b ) 7> v EDTA ORFEYHR TX,
EROGERZR Y45 BT, FERINCIER 28
38, TOHEBRBOLE KA TH LATETH
5. bbAHA, AETH reproducting death #4
{BAATERGRDD, Table 4 WRIhiL 5 1@
HEHIC X AHEEIT T BEET, dye exclusion me-
thod VN, EFEEES EREIC IR LT\ 5 &2 5.
FE FCM ORBEEND S, FKFBEMEB 728K T
D FCM <z -3, WTFROBET,zv R
— ASEWERE L, TR AR TR IRAs X B
HED B~ DL EIBH TH - .

BHIRGED in vitro W IsiT B HIIEHIRZ R,
SEEINA Tt 225 % clonogenic assay!s
D R &, WEMID e AL, #kiE
B KN-41 v, 2 e = R X b RREHERER
ZfT7gv,, ADM TEERE M A R4, R 5
1, 2= F=vA%¥FHWIK in vivo TOLERRTHEL
LIcRERZEME LTV 5%, clonogenic assay 1T X
M, 8« DEERIT, ZIEFNCHT 5 REREF I, b
Righ, Fi, BEMERTEHIDI 2 E0HE
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BRTHB51D, EERESITDHEEORE v & T
%, BF|E LTiX Hrushsky 50 vinblastine Bk
KBRS L) HEWECESER (25%) XFBbbh
BOLUY, FRREEEEIh TR, B, 6
AR OWTIL, —Re Gt X 5 3R in
WEIRTWAR, Ishmal 5% o#figciz, VCR,
ADM, BCG, medroxyprogesterone DHFFT, 33
% EBVCEHRIED LR T WS, fliicd, VCR %
AWk vinblastine, ADM %&bk oD ptH
BT, B FLRENEE SR TR DO, K
ERTEY & SR-FEADHET, BERTLRFRRK
BERTHOREL.

EHFDHRP R >WTiE, AT X b ARt &
SHNSR, HESRLRTLIONERICHER S
H, X5 RREERENT KGR ERT
Eie. Lal, 20X ttHYRRFOERRT
3, in vivo WR\WTh, in vitro ok Th, KKK
THE4DREY DBV THRET S - LREAERY
BEEL, BOhcBERTCIRbEBE LR,
Lich»C, RAEFVERCRRS bo0lEhe
KEWTR, SR X > THhHROMEEMN A BRI
EWISTEERLS S LREZEIRRTERL T
2, YRFHROBLhIHEHRL, B+ OEEFH
TEANHROCIER LD ->T Bbhicdne®ExT
Ry SEIBEZE ¥HE L 3Hkc >\, ADM ¢
CQ o FIREEE L T BV EDV T bhvicsl, &
DEELRIZER O OBERIC IS\ T b RIFCHE
SERVFEHE N TV 55D,

EZAT, BERVOLATWAHEHO LT, 4
famgRe Rt L, ThThBEifEALRBET &N
HERTWB., —inT, HIRREEED bR HEFIOfE
B onwComEx, 3orKHIEhTwa, #1
VL, MifaoRpEEEoz OEEM, ZEH) 245
E, B2, AMRAMT, SERCT s REEN
R bbb beBfT530ThHY, H3LLT
i, HEAoMERROETERISTREY X510
TH5. L HEEEO#KNIE, FCM oHER &
DRER RA CHIE LS DNA 450 (SHD) W&
VR BB ORI L AFBIET Tinl, FHEBK
13 (GL #), Zrausikii] (G2 #) & » il
BREHAEY BT ENTREE Y, ¥ ¥ PH
ORIRZ IS Te A b 77 AT, HaH
RO MaEA OB & 2 BT 5 & LR LB AS
Lig -1 ZrTHER, ¥T FCM X sl
RO ETET5ELTN, Chid Ll
HaERLo>OBER OFHELHRF L. VCR
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2, SRR LEoERARSHchBs EERhTVS
P, HBAEHOETTR VT, FH P T arrest
g o L2-26,%,30, AEDER TS 12BRIE TO G2-
M H~OERITEREFESY CBEE T, FFAEM &
LCOEMRE LTS, SHHEERTIE CQ *RY
X R, ERERTIREMKT, PIRE
TUR 1284 T § 4BEEI T O B IFE IS R bR
#=. L L, ADM 4% VCR 2 Ieic@shH
BT LB, 24BEMA T b MR BEE IR,
stz k%, FCMoBh%h 65 Ch, MREEOIER
A(SHDI VCR AR FER Licd D EFELR L.
LizdiaT, #K i~ 5 X 5 cycle nonspecific 7t
HHITH D CQIT Xk hEEY 5177 DNA DEIER
w315 VCR OEFANGENTH - & RRE
Xhi. ADM OfiRAMOETCHTAEREC D
W, EALIL, G2 LRERGARTTHMTHLEL
TN B 2,25,2~000% RERTIY, EIREFRE, LR
B\ TiE, GZM H~DHFNItEREL R L
DY, EETEEE &b BE L AROEVCHE
L, EEEIRALTET L T3 0LExh
Rie. FOFEIL cycle & phase nonspecific ‘TH
5%, BEREMKT SHRETS cytocidal 7%
BRHSETERLEIR TS, Flo &K T, age
response curve 7n» 5 R R S A 8 L,
cell cycle ACHHENRRZHETRT phase 5%
ZEHAELRT XRS5, Ll ADM DfeiA
13, ZROWER LY, Fi, ERCHAVLRIFRE
CroThiEMNbp, SHl, S-G2 #, Mii, %
Wi early SHIE, FORMI—ETIXAEW. §H
DHFRREOHRH TIL, VCR2CQ i© X h 1285
CERC S #l, GI-M BRI -AER e 5
L, ADM X 2 885ilE iz s h, NC-65
s\ Tix, OB VWESEYETH T &5
REIhi CQ 43~ s Gl #], Gl #inb
DNA ARE~OBTHEL L, DNA AEHILE
Thaicd, DNA AREANER L, TORRS
b G2 i~oBINEESh, Xk G2 HirbFH
HAOBFLEEShS G2 block L AHHEBE
LEDHLIB EEbRTNBEH, KRB THE
BE, hiET G2-M HINOBREER LY, 0
WEE 31T 5 MR EIE OB LR LB B T h - 1.

F O HE— cycle nonspecific 73R S X
hah, & LUTMB, Gleearly S B2 A
) T G2 e EFHH 1o, Xeray type TR
+5. AEOZEERSHIE, VCR X bh G2-M i
LR I hi-MlagFe s LR R o msix
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T, PREFCRELTE ADM B, 2450
TGl i Lo ifREd e LTHEL I
HTBLDDOEMBACE S b D Tk {, cycle
nonspecific 7&K & LCOERY ER L5
HELwiEzbhi.

PEX b, NC-65 Mg xi350tHREk o A%t
RHREEOTNBARD L, 2B, 2EMER
S, G2-MAT 458 LMl M x5 051, 2485
B GLEID . S, G2-MIIDRMA% L+ Hifadk
R, BCEERAEISRE R L. 205 BT,
VCR ® CQ w kb, s, G2-M Hlcm#zhi
MR\ LT ADM RfES R B &, LOHERN
HZhF IR S h, %7, cycle nonspecific 753EHK]
Ths CQ wH#Emt VCR REMTS L LO%E
BRI i, b AA, in vitro & in vive TIL, T
OREFEBREIN I VRAED SO TH Y, ¥, in vitro
KW Th, MEHEERCh S Ml ZEfich s
MY, BREMCIERHIZENEE IR T
%%, L RN B A T,
fraction H/X L5, FEERERWTIE, 20X 5 7o
cell cycle specifity ##ZE L, RFFHE B Sk
BEfTlev e dvi B, L L, ifE, FCM
AV, BEBRGRTOENDNARLZRETS L,
BBy s L, BRICSEEENEL ancu-
ploid tumor T, SHI+G2 HI+MHD &l &1,
FERAC B EE DKL diploid tumor WH L, 5
DREWT ENREINTWBS, LT, 1k
FRERNEE T L5 EAC s\ O, EEER
AR 2« DBEFNITRZHITENE LT, HlE
WHEEOREWNLH D, BIRIN-BH TR %
ZRLABSEC LY, SRy SRMCHRT 5 &
TEBHTHH5. EbRRAVEVEE {vE—7=
RV, RERERE ORI, BAREAME
LENDREOBBILEBEBTE T, ILTHEE
PROUFDIPHTELIOLEEL TS,

& B

1) PERD in vitro WRIT B HHEEIRZ #: AR
EToIRene, ZEEEECLY, FHBEMED
HPEBIRE R BIER U, JENER CHBRARIERE A I )
B 5 BREUFRBREER LI

2) B L 8EEOIH|D 5%, vincristine
(VCR), adriamycin (ADM), carboquone (CQ)
D 3FY, BHiTmHEED NC-65 Mgy LRy 1
TSR ER L.

3) FR3HFD cell cycle © RiFTHEY FCM

growth

EHWTHAN . CoBR, 3FLb, BMT50%#
RIS AREE T, L2EESeSHn s G2-
MI~DOERERL, 4EMEKE, #Bre Gl #io
#m, S,G2-MEIOEARR L, FOBLESHHE
AR LooHilaERZET L, 7T2EMBIIT RS
BIEFRIROERCE L.

4) 2FOEBHHEC X 5 R R T3z, ADM
CQ o FEsEEAL CHERHE W HEEBRLR L.
Rz, CQ BEH%D VCR #6548, &
IR EETH D EXRR XN, MlaEEYERL
7B, VCR ® CQ X b S,G2-Milc &R
Li-gilaERre st L, ADM OBl RmIhe

5) EE3FIE, RS LIELIEAVWLh 53
HlchBn, BRIOCEREOBVCEME Y, 4
EORERCESW R EEOT R L ), BESRY
WIRT A FEEMES R X hic. Theb bR RIS
A% B L % VCR—-ADM, CQ->VCR o
BERTO—ETHD EELLRS.

1L BAMRIB— TR ERIERE (1981 OEEhic kY
Fisbh, ZOEERL, #H69E 5 X U H70E B AWIR R
234 (1981, 1982) KBLTHEKIK . BERLIAKCH
720, KW OTHYE, CRBEERD : U EERRED
RERl R SRR OB AR LEY. Tk, K
EROHECEL, REBEFO&MChiY, B om
F AV MYyt i v Y sk e el e e
W U3, 3510, Bt Ao BEERR e,
Flow cytometry I DI, RIAEIENE & oRE L L
7307, FUHRREE BRI FR 4R RH o sE ] F R — BB KR T
L BHoREELET.
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