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EXPERIMENTAL STUDY ON NON-HORMONAL
CHEMOTHERAPY FOR CARCINOMA. OF THE
PROSTATE IN NUDE MICE

Kenichiro Orapa and Osamu YosHIDA
From the Department of Urology, Faculty of Medicine, Kyoto University
(Chairman: Prof. O. Yoshida, M. D.)

The interest of many urologists in chemotherapy of carcinoma of the prostate has recently arisen
in treatment of intractable cases to anti-androgen therapy. Several clinical trials in broadly organized
project teams, such as NPGP in U.S.A., are now progressing, but they have not produced definitive
conclusions yet. We herein report the experimental results on effectiveness of several non-hormonal
anti-tumor agents tested in nude mice with tumors resulting from inocculation of cultured EB 33 cells
which had been established from human prostatic cancer tissue. Three representative chemothe-
rapeutics such as 5-fluorouracil (5-FU) or Futraful, a masked compound of 5-FU, cyclophosphamide
(GPM) and vincristine (VCR) were principal candidates for the experiment, and cis-diamminedichlo-
ride platinum (GDDP) and Estracyt were also tested. The effect of these drugs was evaluated through
statistical analysis of the tumor growth curve compared to that of the control group. The drugs were
usually injected intraperitoneally for consecutive 14 days except for VCR, 7 times per 3 days, and
CDDP, for consecutive 5 days. The results obtained are as follows.

1) 5-FU, 20 mg/kg, did not show tumor reduction, while 60 mg/kg of FT did a tendency of growth
inhibition compared to controls with less decrease of body weight than 5-FU.

2) GPM and VCR brought a significant tumor reduction compared to controls at the doses of
10 mg and 0.45 mg per kg, respectively. In VCR group, however, 3 of 6 animals suffered from disten-
sion of intestine during experimental period, while only minimal loss of body weight occurred in CPM
group.

3) A combination of 2 of 3, and all of the 3 above mentioned agents were also examined if there
was a synergic effect among them. CPM plus VGR showed an additive effect, but neither multiplied
nor additive effect was recognized in other combinations.

4) Estracyt, 20 mg/kg, did not show any significant change in tumor growth, although rather
marked decrease of body weight occurred at this dose.

5) GDDP showed apparent inhibition of tumor growth, although shortage of numbers of tested
animals prevented from statistical analysis.

It is concluded through the experimental result that CPM and/or VCR, and CDDP seem to be

effective chemotherapeutics for carcinoma of the prostate. The result has almost corresponded to
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those in clinical reports up to date. This experimental model will be a useful tool in further study

for carcinoma of the prostate, since EB 33 cells well preserve original characteristics as human

prostatic epithelial cells.
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WMOIFELIITE D3, ZODOHROWET in vitro SEER
MBI HIED BRICIZEALS 2O/ &
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LRI NTO v 2DEBEZ2HE L TR TRE
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EBRT72 - 1ALEFRERL Table 1 1TTRTE D b
TREERFIE U T 5-fluorouracil (5-FU) 38X K% D
masked compound G % ¥FT-207 (Futraful, LI F FT
EBET), T afbH]E LT cyclophosphamide (£
T CPM 2K, FIoZEEHE LT vineristine
(BLF VCR E889) 2EBRUT, T bEROBHA
EUTORER, kBRI 25 UHEEZR
OSBRI LI USRS 51 3 R
FEHFE UTiE, #BlRo Bk ) FT 2@BA
(Table 1). F7ooivd O EE(LFRBERIDSNC, B
VRIS DREHR & UTHEB 2B 0T % Estracyt
BLE CDDP o d 2R % BE Lic. 3i&E
Fig. 2 /R34 &5 Y, estradiol-178-diphosphate D

C; 7kBBFL1T nitrogen mustard P5EES L TZEKITH
b, FicHER Fig. 3 0L 51T 7T FFETFRAD
L7 v =73k CERIFHEICE L v ARy Uiz
$ETHB.
BEADEEEOYSERL S 12 -> Tk, BREARZD
3R —IHDIERE L LT, FlEBICIIT 2BIEA

Table 1. fbefBRk il & RERE

: B 5 B x - F
REEOX M & (ng kg 2y ~ v 2%
1 o RE 20
2 5—-FU 20 mg 4
3 FT-207(FT) 60 mg 13

100 mg 5
4 Cyclophosphamide 10mg 6
(CPM)
5 Vincristine 045mg 6
(VCR)
6 FT 50
CPM 5$ 5
7 FT 50 mg 4
VCR 0225 mg
8 CPM 5mg 4
VCR 0225mg
9 FT 30mg
CPM 33 mg 6
VCR 0.15mg
10 Estracyt 20mg 6
11 CDDP 15mg 2
3mg 2

1> 5FU, FT-207, CPM Estracyt iz
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Fig. 2. Estracyt Ofb2EHEER.

Cis-diamminedichloride platinum
(CDDP) oofg#sK.

OREICL HBDBEE LTz, Table ] [WRTE5 D,
Bl U T ORBRE E 5-FU 20 mg/kg, FT 60 mg
B¢ 100 mg/kg, CPM 10 mg/kg, VCR 0.45 mg/kg
2HV, chbD55 2B 3B TCRZNT
N EERE (FT 12 100 mg/kg & U7z) D1/23s X 713
ERWTHAICE 2208 288 Uiz, F 12 Estracyt i
20 mg/kg, CDDP 1t 1.5mg 55 ¥ 3mglkg D 2 BE
PR,

LS OEHNTTRTLHDIZHD DT, 5FU,
FT, CPM 35} ¢F Estracyt (33§514HR, CDDP X
5 AMEHHRS Lizhs, VOR O&A 3 Hicl EEE7
FE#S L. #E5TERNTNAEER (IP) &,
TNTOEANL 0.1 mlj20 g FEOFE THEFKICE
BLIZ3 DRV SENBEICIFEZYEDE
BKOH% IP HH L1z

b 2

1. xR O EEEEhR

KR 20 PLd EB 33 EEOKBORENZE L 12
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HE S CHEEICHIET 3. ch®EEEs 7 7 EicK
T3 AL, Fig. 4 O &5 HX 400 B 3 CHEE
BBOEbD TEVESRVEL NS (r=0.9871).
UTehd- T, 105 EOMEEREZE S % EB 33 [BE
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Table 2. %TBRF20VE OREFFHIEE G L O

BB DOLE)

B T
B % CPISMET SE) B EGm
5 0023100024 -

7 0.026+0.0036 0.2
9 0029+00036 0.2
11 0039100029 0.2
13 0044+00113 - 0.1
15 0060£00105 -0.7
17 0070100156 0.5
19 0090100267 - 0.6
21 0092+00266 0.3
23 0106%+00270 0.1
25 0099£00427 - 12
27 0.139+00437 -0.7
29 018000904 -0.6
33 0195+00694 =10
36 0218+00675 0
40 0308+00920 0.2
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Control growth curve
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i t =23.0686
o 10 % w

Days

Fig. 4. {BRER — F= v A 200ED EB 33 [EE
DBETH IR

(UIFBUTHRB 18 3) & R UABERE 2T s
S5CETE->THETHY, UTCOFECL - THE
HlOZE 28 Uiz,

2. 5-fluorouracil (5-FU)

4L~ F = v R HBEE# S BEL D 5-FU
20 mg/kg/day 2HEH 140/ IP #5%2F 0 -1 8E
BB 281 BEUTHERD BEELRE (FHE +
SE) OE B ZxifBEe & $ICRIT B & Fig. 5 0T
LT, 1 BB RN BB 250 EE &
DORIKHEEIRL, ZORBIEALUKRY, BAKL
BT AEISH B b W EEIARIC L S ERITERL
23135 (p<0.05). —FERSBEOEEEERDEH
EEieabh, BISEEK ~3.1g LBIFEETHY
COBEEVIIWAR LR & Bbhvis. FiEHok
BEBERERIZENC EDBHLATHNIOTREERE
BB U s 1203, EB 33 EBlicxd 5 5-FU OF
S dEN 2 B (Fig. 5).
3. FT-207 (FT)
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LD R —F 2o 2iexs L 30 mglkg/day 1 FEHS L
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¢ 60 mglkg/day THEL, MEEERXTHEL DI
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Fig. 5. 5-FU 20 mg/kg/day B H 14 HER
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BORD.
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S

wig M g g ap TOE B %
WD i EIRE
AR g CFREISE) TON wmm ommm
7 1 002600044 — NS -
9 3 0.022100052 -01 NS NS
11 5 0.031+0.0078 0 NS NS
13 7 0.035£0.0058 0 NS k(+)
15 9 0034100071 +01 k(=) NS
17 11 0.052£0.0098 0 NS k()
19 13 0.082£00245 —0.1 NS ek
21 15 0.100£0.0285 0 NS SJekE)
23 17 0.127£00376 +01 NS k()
25 19 0.225+00838 +02 NS *k(+)
27 21 0202100744 +03 NS *k(+)
KFFERS ES P<010
DiFlE b dok P<005
e I B (HiRER, (=
PIo BN ERT,
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BE &3 RERTEE ORI A b NishSE REE
T BRBEED BTz, i BRI
100 mg/kg TIBEVWUAERILA LN, RO
5 FT (3 EB 33 EICH Uavis D IEEIR %2
b2 D EHELI.
4. cyclophosphamide (CPM)

6PLD X —RKe oA BiEH7 AL b CPM 10
mglkg ZH#HI4HEHS LIzE 25, Table 4 5L O
Fig. 7 10R3 25 ), ES% 9 HE K2 A TR
BT 5T, o7 BHUBREIMEI L 50T
NAFEOHDNZR U, R EREOBEIRS
HOZENIKL B 05g LN EWETHY, EB 33 @
B U TENIFEESRE 2 2 £ - 7.
5., vincristine (VCR) »

6L = — K v xiz EB 33 jmlesEsmEs o |
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Uizt 5, Table 5 3548 Fig. 8 [WR$E5 D,
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Table 4. EB33 [EEHEER — F=v A (61 &5
-3~ % cyclophosplramide (CPM) 10 mg/kg

HH14 P EEE MR

(g) @B PIUBE

DAY _
7 1 0033+00067 — NS —
9 3 0028+00071 -05 NS NS
11 5 002710009 0 NS Ns
13 7 0023100079 -01 NS k(=)
15 9 0017£00088 ~—03 >kkE&) k)

17 11 0014100080 -01 k() k()
19 13 0016100078 —05 k(—~) sk~
21 15 0017100085 +02 k(=) >kk(-)
23 17 0015100068 —03 k(D k()
25 19 0020100085 0 k(=) X ()
27 21 0022£00102 -01 (=) NS
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Cyclophosphamide

n=g
meant SE

+ P<O.10
++ P<0.05

Volume
om 3
10 4

| cPM 10mg/ke/day, 1P

0.1 control

L

0.001

Fig. 7. CPM 10 mg/kg/day 14HRIEHEREGC LS
6/ED % — F<=w A EB 33 [BECHEOE
By CES{ELSE) 3 L USHE%EDOHERK.

Table 5. EB 33 [EE#HER — F<v 2 (6L okt
-3 % Vineristine (VCR) 0.45mg/kg 3 H

4 75 ORR
7B ) T = =
B ® B
T W, —
B oG RS B) (o) XEE wHE
9 1© 0.033+0.0073 —_ NS —_
11 3 0025200061 —03 $k@ ok

13 5 0028100111 -10 NS ok
15 70 0013700040 —07 sk kO

17 9  0014%00062 —05 >k(-) NS
19 11© 0017100059 -08 *(-) NS
21 130 002440015 -06 R # « i
23 15 002910017  +04 ” ”
25 17© 002740011 +08 » ”
27 190 001140006 —18 » ”
29 21 00170009 -—14 w ”
OHIBVCR % P<0.10
o5 SN ok P<005
BART . (=) D ETFRT

VAL (p<0.05). FIHREIL TS 3, 5, 7THBL
O 11 BB 2R NAEMEITY U T BRI LI

(p<0.05). 7212 L EBEERD I 28 EITTh - 1ods,
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Vincristine
n=¢g
meant SE
Volume + P<0.10
3

cm ++ P<0.05
1.0 5

[ VCR 0.45 ma/kg/3 days, 1P
0.1 5 " control

ST
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Fig. 8. VCR 045mg/kg/day 3 A5 7 ERG X

6D R — K= A EB 33 BEOKED
EF) (FIHELSE) I X OFHEEOHER.

B (30D MISHELUEBEVEECERL, 1 v
Y ABOFRZEUIIIDEBRL, ZhIUABOBTE
REETH -1z, T D4 v xJERIZ, VCR DBIWER
DU EDTH 5 RKBMREEF L5 EL00, EB
33 RO A HEERIR D bhichs COBEE
TREWERA § s i T LB s hls.

6. 2%I6EH

FT, CPM 10 VCR D3 KD 5 b2hFNn2%&
PRATHAUEEOORZRE L. Hagbd
& Table 1 wRULIzcE L 18 5LELT, FT +
CPM, FT+VCR, CPM+VCR D 3@ YT, #5545
BB X CERESEEII AR 2 A UIEREARET
HoH, BEREIZLZN 12CHELI.. T75Db
1@E &tz b FT 50 mg/kg, CPM 5 mg/kg, VCR 0.225
mg/kg DOESH %2 ZkEEI4ER, VCR 23 HIK
1EBE7HE, £4&&LT 0.1mlj20g v 9 2EEHET
S IP #5117, #8 Fig. 9, 10, 11 TRTES D
T, FRENBEENRT 5 AROMNERE & B L&
FEHEEIZIR b THEBEOR/MEAD A S iz Dk GPM
+VCR BtRABOAThH -T2, L Ofth FT + GPM

TRNREIT { &SRR s s L 5T
Btz WBHEHEERD SNV EIIBBRERETDH -
72
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Futraful and Cyclophosphamide

n=5
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Fig. 9. FT-207 50 mg/kg, CPA 5mg/kg BEIT X
X —F<wA5ED EB 33 EEOKERED

EH) CFE{ELSE) K L OERERD.

Futraful and Vincristine

n=4
mean+ SE

Volume
om

FT 30my/ka/day. VCR 0.225 mg/kg/ 3 days. IP '

—T 7 .

COV
i

0.1

T i
1 2
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0
-1
-2
0.001 -+ T T - - T T J T
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Fig. 10. FT 30 mg/kg 3 H 14 A, VCR 0.225mg/
kg SHETEREICI DX —F<=y X 41E
D EB 33 EEOKEOLE (FHELSE)
B L OSPFERE O,

B R baf B

999

Cyclophosphamide and Vincristine

n=4
mean T SE

Volume
3 +P<0.10

[ CPM Smaiio/eay. VCR 0.225mikg/Bavs | (IP)

o

0.1 4

control

=

f f-
0.01
loss of BW (gm)

0
-1
-2
-3
-4

0.001-5 T T T T T T - - T

1 3 5 7 g 11 13 15 17 19
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Fig. 11. CPM 5mg/kg, VCR 0.225 mg/kg B H 14
AR5 54t — F<» A EB 33
BB FHEEOEE (CFBELSE) IO
S EERD.

—GHRERD»L AICEWERO HHE T, FT +
VCR BHIEBIIMFEE 1g BT EBE TH - 123,
FT + CPM 1% f CPM 4+ VCR BCI3ES 4~6g
WHB LY, BIER RAMBICIE SN P HEEh
1z,

7. 3HIGLRE

HEHOEKR T CPMAVCR [WEIEIESRES &1,
FT + CPM iz AP FRER ESNIZDT, thb 3
HIOBHARZHE Uiz, 85758, BERBILEH
ROBE & HBETDH 503, FEFOBEIZNEN
183 wiEEL1z. 375 FT 30 mg/kg, CPM 3.3
mg/kg, VCR 0.15mglkg ¢, 32 & i13#140 HEE,
VCR @3gCcE&i?7E, k&L T 0.1mlj20g <
TRARETORS UL, BRI Fig. 12 WRTES D
T, BPLDRX— v DAk 2EBCIIBHEENET
ZOBORERL ) S HENHOBEL 2 AT 08B
HEINIZ o1
8. Estracyt

6L — v vz, EB 33 {iasEs 7 HE X
hEstracyt 20 mg/kg %3# [ 14 B#RS5 U12d3, Fig.
13 1ICABES D HENHIIRETH L, WERELD
MICEBOZEIS»r-1. T BBERDIIAEETH
b, FERTEICEE —1.8g WALz
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Futraful, Cyclophosphamide
and Vincristine

n=g6g
Volume meant SE

om?

FT 30mg/kg/day. CPM 3.3 mg/kg/day,
VCR 0.15mg/kg/ 3 days .IP

control
0.1

gf’f” IHIH

0.01
loss of BW (gm)

- b L oo

0.001

1 3 5 7 9 n 13 5 17 19 2
Days

Fig. 12. FT 30mg/kg, CPM 3.3mg/kg 3 H 14 H
) [§, VCR 0.15mg/kg 3 H4 7[EEE.
SEBEE 15 6EDOR — F=w 2 EB 33
EEOUHEOEE (CFHfELSE) IO
BEERD.

Estracyt

+
Volume meant SE

[ Estracyt 20 m/ka/oay 1P 1

F }/f i
0.01
change of BW (gm)

Mo @ = M

0.001 T e T T T T T T T
1 3 5 7 9 " 13 15 17 19 2t
Days

Fig. 13. Estracyt 20mg/kg FH 14 AEHER L5
6L ® — F= A EB 33 FED FED
ZFE) (PHELSE) s X OSRHKERD.

Effect of CDDP to EB 33 tumor

Volume
cm?

10.0+

control

0.1+

0.01 T T T T T T T T T
1 3 5 7 9 m 13 15 17 19 21 28
Days

Fig. 14. CDDP 3mg/kg/day 5 BB X 5
' 2= F=y A 2Lk LOHRE 4 BoER
SEAE AR

9. cis-diamminedichloride platinum (CDDP)

LEEO—HOER & filic, 84N EB 33 e H
WT CDDP OFRITD s FRHIVER 2T 12, %
~ v RAQFNVECEEEISETH 120, EB
BN 2ERST s BN cEET AR T B8 X 2
103/ml B8y OISR & L, £ 0.1 ml 2EH
ETREEL. INPROMEEY X YPRCT 51
DEHGE (FEXRSERNOESEAE) 2A&U
iz, MIEEE#S AE» S, WRER4LEL, 2K
TOOX—~Fvo i CDDP %1 H 1.5mg/kg, 3
mglkg D2 PETC5 A BERE L, BEO BEH
BeRBHEOZNE L 3 CBERU (Fig. 14). D%
BIDEERT idd 553, CDDP 1.5mglkg H5 T3
BRI EAEZIZIVDYS, 3mgkg BET, KiTR
&S Y EHETIR D 35 DEB ORI L
HREHIGHME DI

% =

BUST BRI 393 % JE b v e vk BRI 30K
195044020 &, AT LTz v & W REEERSICH
LTS ciliaohTsli.

1959 4% Weyrauch 57 (> Thio-TEPA Xk 21
213 0%, cyclophosphamide® (Fox, 1965), nitrogen-
mustard® (Flocks, 1969) 7g & —3@#HD 7 v F V{LENT
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Eda@Er>T%, chbidngndBEIND
BT TS A 0EROER, EREROUERE,
—FER e RSS2 AT 5. 72, 19684F Flocks
and Chang!® (1968) % nitrogen mustard ¢ 5-FU
DBERIC L - T 12 Bl 6 Flic Karnofsky F¥Hick %
I-A P EOEEVRLNIZEWVY, 201 Tucker et
al.id (1968), B3k Tix Kane et ali® (1977) 50D
FEUTHBICHT S regimen ZjHH LIz HFLH
BEVHERASNTEI.. 2 O finic BCNU, methyl
CCNU 7z ¥ nitrosourea FAgEHY, vincristine & 2
Wi vinblastine 73 & (D vinca alkaloid, methotrexate,
FUDR 7z & {03545, %77 mithramycin, mi-
tomycin G, adriamycin 72 F OHEEIAER & LFNT
DI THALNT Z7120389 »ih DI
TARONIEHRBTD D, Dl & H19754FEE TIEHE
W FHEIC L > TR EFIEINT  DIRIORET
Hotz¥. TOXSEPEEOTEERICL Bk L
BT, 1960 AREENEY 53 & U Tl R il TR O
Estracyt DFEZE, &bV E KRB - BHHI
N A ERPEF SN TIE S ERABITON TS
7z. Andersson® (1975) (D#EsHick 5 &, 466FDE
D5 52766 (599%) 1T positive response H3E LN
ZEWWD, ZD3 BT b oY VIBERES

SN TWIEERI Tt 402611 22301 (35%), g
DO BHEF]TI2645IFR535] (83%) WERITH -1z
LWV 5. AFCEWT § 197TH4ESE Estracyt DEEFRER
BURRZEENSHECHTINZORELEYIN
DOH B, HVECEERRACIT AR ER
MU FTITHS > Tlzu.

AR BRI AT 5 TN E COBKEREIR
DX 5 REINZRNST R E 4 OEBEEICS
T AN b T 4 TOVICREE L, FOEBEM: LM
INTWIZIC Y b b3 WRER BTl
FEBRINTWIZCE b I BEETH-T, il
Carter and Soper'® |} 3 &, FIHTEEZITTO
ESHDO 5 LANLREREICHER shiz  0i210%
K3, —HRAERICH UTIR4%h, BB,
BT U TIR90B DERIDSREBR NIz &0 5.

HRBD E 5 b, BILEEO(LERE 2R 2R
FIPLRLAILNC EIIEETH I, LDX 3 Ii—F
TRWRBREOENMEL T EABETRT,
HHDME D E U THVE VBEEDSEER S 5E T
T3INTEY, PORNKEYT 2EM L2056
BB A C & DEBENCERRICE ) MRS 2 H
BRIz &% Schmidt!® (IEHL TV 5.

FVEVEBRORAE O R RIET A{EEBBEOE

EEPREBCEHBINDI I 51, & TERNED
B DT v & 1k, BHRMEREDOE—ILOTT, £
BT AIERHBLRD 5N A L 51205,
BRI T DL 5 B2 END—2E LTHED
PORFEWILY F~F « T —TPHEBINS L ST
eotz. FOUEDIX, 197382 EICI1T % National
Prostatic Cancer Project (NPCP) T b, FISLIEE
T A BRI & & T, BRI SR OREST
ZERU TR BRABRMTsDh, B L sEE87
FRTh 5. 19755EC 5 X b ERZ OREVBE I N
Dd BHHS, wVEUEERREIICH LT 5-FU L °
cyclophosphamide 23, FE& b & o {LEEEHILIA
DREEDFHEEICAL 6N ERVERBCERTH
b, EEPAIERT AL &P, FREROLERTIE
CPM DJ5d8 5-FU 1T 5 _RTIGHETEL b EST
bHAHCEW, I EDHSpIINT. 1z adriamycin
(LUF ADM EHES) 1DWT § 2 DEEENEIE X
n®, & 21z Mayo Clinic —iRb>b i3, WEEOH
BidH 5 L OOHRKHAL b 3 BRIHRST L& 4
Y SR > THREINTE h 2, B NPCP
TR ba— VTR D IFPEENE LU TENTH S &
DT A2, FE Chlebowski et al.22 (1978) i1,
T At h CPM BUl S &, “hiz ADM,
5-FU 2imiiz 3 BHHBEORBRS 2L, W
BTIRITPECRRDERE LIz &, BECRIGT 5
LODADHETIZ, CPM BMOT I EEHMHE
BREELTOWIZEBECTWVS. 351976 FRK
TAHDE, [NOFEC CODP O 23054 23
EVHRNTO A, BB LT 4 Merrin?®
(1977) itk ) BEIOBBFHRL BE SO, 1HIOH
B % BRN T SBT TIR RIS 72 21 BT U T 43% DAt
HE@R 218, BSOIFEEEFIOR CRBELEY b
DTHH D ELBRTUN 5.

LRGSR LR B D & BB DU THERE %
ATz HS, BRDKHD S X 50 19752 E LT,
H—xhicFae ba—w, EROS & 280 T
EiCE 2 IEMCAHME ST RBREVSR B CERIN
DDhB. ULhrLEMNE, BEFTCIRELNIZERIZ
WETZRONTZEDTH D, & b ERD{LEEEERREL
PHELTR—BOBIBIEDNTNEDTH 5.

LDX 53 RHEOFT, bhbhid OEBERE
UTW 5 invitro 3 X OF in vive EERRZHAEDET
BRI 3 B {LEREROBR 2B LI O TH
A, Tizbh, BISERRESROKARREE EB 33 %
X—Fv o X CBEL, £UZEEOREME %R
Bz E BT 5 C &tk YIS U EEIORMEE
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iR E SR LI
BLZBEFEER2TRICHI->THRIZEE LD
W, FUDEBRNCHERSERBRTH 202D,
IS 2HAHAEDRTHEATICETHE. FUESH
D% L BIER REAER, & CEMBRZRIUDE
FERBRAOEE, REROETER2 125 LEYR
DIENEFI DR I BE OEETHEEREZ 51D
Tz, WEObDORE2EEINTIND H 5.
BHERT INTO 3 REN 2 HEFRIOBRZHERII,
KA USRS, Wi ERRAT 2 in vitro
BATHY, ¥ in vivo RERRTH 3. HERI<Y
2, T v MR ARRES 2BEL iEEEY % H
WAHESBEALERZ2ZLUTVELS, 19734FECHH
bt MEHEGPEBEICR — ey RICBEL, he
BN CIHEESIR 2 M3 5 FHEPRECERL2D
5. :

CNOMERRCBZENENERNH Y, in vitro
JuisEE CI RS CHEN B BRI X W DB
BREPTNEVIRAIED B 00, HEOREHNIT
T ARREL XSV —= T THLERHLBE
FETh-Th, £BIRE: BEORRE CHEIES
Tz BEHIE RN ET A0, BoNIHRRE
AT 4~ F Ny 7 U —HEZEL AL E 35
L. b, AEENTHERINTIER 2368
%#H, Bl 1E masked compound (TN in vitro
TOBMIIABINCATRETH 5. 0L 5 2BE»
5, bhbiid EB 33 3% AVEEINT in vire
Bt/ 5 C & 2BITICDTH A

—75, BSLERERE R X — F vy KL TIT/S
5 in vivo FEETI, BEZOLOD, W UEBH—
B2 WHRIT T B TR EBN AR, ivE:
U OIEFIDTER 10D e S BRI < S Friis i
BEDOLORBYINCE, 3T ETRBITHLLD
BFR—F v RANBTIRERIBLZETORLTHY,
UL FEE LSOO TERTH 5% I2HEAIDOFFH
TEDINT A= B = CZ N ENWIHEEDH . Dzl
& BRI BV TR, BB E2ENT, U
THEZ DIEFIC W T ENZ T in vive EE%TT85
CERATRETH 2. k- Thoibhid, nvitre 5k
¥ in vive EFERERAHEDE, EB 33 fifar x — K
v o RICHEREL, AEUES (BB 33 [EE) 2HRE
UTYERBERE 2 i3 2 AR /LFHEBERIC 0T
BRI EERTENEE, & BEEHEOBRESHIGT
ANWEEOFN EHET 3 L ik s TR s XKD
PEREHRET R LU

EBICHVI: EB 33 Mo Tz, BEZ TR
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BXZ2OoE0DX 5/ e bR EFMEE UTORE
HEES DT IN T A,

1) BAHFAERBEEBTI Y, MRECAEENC
MRS RMED H A BB LB Y » 2 7 7 ¥ —¥ER
EHLTVWA®. 2) iy hic EB 33 HIEOEHR
FiEC OMPRCTHRERNZ $DOTH Y, FIZRIEEE
EZoY »osiRiz EB33 O USSR CIERE 2R
320, 3) EB33 Mz 7 K e v« VEEB L O3
EEMBER L VRDIIDEZEAGD, 7o Favs
VERE I v — U PBSEINTVWAEY, RETHE. L
1cH3-C, EB 33 Ml mic 3B Ui EE S
AICRXY, b ML ERSEORE R X JREBL
Tkh, AEEBCHEUICERICH T 2R L5
KT, FIAER RENS s ERCERE LIZES
EL BTA—EZD N BRI N S, Und
EB 33 [EEH2I3IT 100%E KL, doubling time (Y
8 H CHIHIS BB » TH H, LD 5% in vive
HEBRE U TITEHRATH 5.

ITR—Kvo2%HAOHRESRHODRESE,
SEXE e MERRSBETETH Y, M-
THF YV O F DR L (HET A EPL, TT
{T1975% Povlsen et al.2? | L - T % DA REMEHRER
IR, 1974 REARBEM D Burkitt Y Lo SfEICST
3% cyclophosphamide (D% % fEBSTHERAR & M
ZHFREDORE LD, I5BEHLBBEIN
ToEMEAEIC L T 5-FU, nitrosourea 7z & DIEHY|
PRHOWTERUIH, BoNTRBIIERERE X <
—HUI E2HEL TV AED. 2D &id, 2—F
U R B INIIERIIEEECIERE L & diT, KH]
BRI ONT S mOBESE LA UEE2REL 05
CERRUTEY, WEAE LN ILHEERIOR
BT 2 b OENT e vivo L AT AELUTEHEEPR
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BRIFEDZV. ChiRR U T, EEERCEEHE
REAPFETAMID 3 X—FT R TEELIIHE
NS MERER 2L A AE S b, BRI X
AVCDE D7 RIEIZ L 7 20% BILTERNL
£330 HEHETE Tz h B2 ET A0 S
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REE-THET 2BNMDH 2. I 5TEHHITHLAN
SR, BEINEERHOBHICONTTHS.
— R ¥ U 2O EEZ T icfsiobh 5 OhsEpl
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bleomycin & [if) 2B b 2 DL RN 505D,
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SEOEBRTE, Db IUIAHRO 3 X E0HEH
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RO ER CHEEEA 2R T X 5 23EHAObA %
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FiptA X > THENDRE BX 2 B o0d, BHH
E LT ESEENMS B INI. CPM, VCR DOBFFRFIC
DOAHENMSRBZED SN TEHOV LS EEbA.

FAE, T LR E CEEERANOHR RS
N T3 Bstracyt [T AR Cit MR
RINEh -2, TR FEO BEE»S, FT:
Yamanaka et al.’ 0% » MRS LITTHE S
TR E, BFIOFREFIELLTRA I Y
CERIREBADT H55 D RN ELVE §T572
5, EB33 @B 7> Fu v VEFERIZZ LD OT
ShED B -T2 Bbhd. ULhL, BT
Estracyt O, FINESBENOIERBRIIVEITTN
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ALO5kEE L b TERAFORBIENHD, B
Y% R iz in vive SEEREHEE % ELC H bITHIREIR 2
ST XD b LIS,

o, XX FEE ¢ CDDP o@ni-HfiEER
BB AMEHEIN T B DS, bivbih § RO
EER L IIPIOBS, KR4 EB 33 gz
rEROERB S CDDP OB ARISERER 21T
otz b, 5 HEHM IP HETHEEHRELE 1.5mg/
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NS AL D Thotz. F1z TLBIE, B 3
% — R 7o ZICHER SN TCROUET ST 2 FiV Tk
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DETHL VRN E Bbhb &, CDDP i2#Eh
ITHESSR PR L SEENRIEERIO 2L A
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