R DGR I B 3 5 AR U ICERIRAUT5E

S

1

i

EEFi%E (Lewis lung carcinoma) # €7/ & L7z
Fig DRI B 2%

BIIKFEEFME ZNRERE (EE | AREREREER)

I

[i=8

i

(BEF0634FE 5 A 9 H%FR)

Key words ! Lewis lung carcinoma, cyclophosphamide, ifosfamide,

L

IR FEH L EMEAD056 ), BH%
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B BESRES ML T, BEBKREY
TRERER 28T 2EHIGASHEZ LD, &
EUROBEICHBT 2 EFIZEEN20%ICHHE
LD ok IABRCH - T, &HRED
SR R ER RO T TEELRE LY
Lo Bhns, ERREENE/MIREC
BW TR REER T ST60—T0% DEMAHEE
BHHi, AEEEEIC L 28 L TEGHRIR
INT 5409, iBOKES % H6 2 3/
B RIS I L TR Y, 2hucxdd 3
MR ERER VI LSEILEN TS 2R
[3F &74%N

HFHLOWHEHOEER2Z2 7 ) —=2 7T 57
HOREE X LT, fE#R, L1210 leukemia, P388
leukemia, Colon 38 carcinoma, Lewis lung
carcinoma % ¥ E{ AN LN TV RS, Z
DEERETIXHRERD E L ) e MEEIZE
WERTrFmeI LIxRELEbNE, L
L, Lewis lung carcinoma (Lewis LC) (3=
T RICHARELZHETH Y, ZOFRICE
Wit b S & ORISR T A
L5 iIcBbNns,

A, ZEIZZOBEEEWT, &R M
BWOWEBICH LN TELER, H5WiHT:
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SEIGER

IR E N F 06 NRELAMOTIEESTE
PR FRE BT B L E DI, F15
FEAL I SRIGHBEIC DWW TR #nZ 72,

EERMEE FHiE

1. EBEWE L UEE
BEEERGYHRASH I VBALLZ8 2w
L10:E# > BDF, <7 X ((hE22—248) %
ERICHL, FBIELT, &FEBE LICHR
BEY L CI0ELLE, EBELLTIE6 L
BED=7 2% AV, RN ETFRIM b RE
»22—308 T, £DEFIHREFLL 2BEDAE
BRhaEBRE L, UL 2ANERIT
BRELHEEL, Tn2RAL TREELTE
L7

[EEIE, HEICBW T CBL =7 2B kEA
PUCHRCTEFEL T2 % Lewis LC 2B/, %
TR 2 BNEE ¥ EW RN, 22 Ay
L kanamycin 100ug/mliin PBS (pH7.4) 212
B, HO0NERB A v 2k &) L THBIEER
#VEBLL 72, trypan blue Bz T I 5 X
109 /mlzF88LL, Z2900.2ml (10E) % EBIC 4
T2 BDF, =7 A KBESSAPICHHEL 72,
2. BHEroks

#F# L L T3, cyclophosphamide (CPA),
ZNF KR TH b ifosfamide (IFA) 29, car-
mustine (BCNU), % N##EKTH 5 nimustine
(ACNU) ', doxorubicin (DXR), %%
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{£ T % % aclarubicin (ACR) 2 i3 #*, cis-
dichlorodiammineplatinum II (CDDP) 314,
vincristine (VCR), methotrexate (MTX) %
Fva7z, BCNU (3 ethanol (2 iAf# L 721%, £
£EEKIC T BRBREICFAR L 2247, HioEHZ
R Lovd S EBEEKEZ AW THARL 2.
W NDIER L BENSRS L L, EESERL
DFER I N7 HHE% 7 HE (day 7)1 E#S-
kL7255, —ERNEER Tl day 7 45 day 117
5 PG £#1T4h >7:. NBE~>7 AICIIHELE
NEBEIEKEZEL 12,
3. EABHROHE

EENMEERRIZ, TOEGHMEEZL-T
HELR., Tihbb, EBRev2zEAELC
BEL, BREVGERIMLLZIE2EETIEED
12, BEL7ZL DIz TIRIEETELEh 28
FEIZ L7, MERE~ ™ 2 OFH LRI (mean
survival time : MST) (2%} § 2 4 #EE<7 2D
£ HFHAMIERE (percent increase in life
span ; % ILS) # TRz L N Ke, Fn %
HEBRRNIEL L 72,

75-day
survival
Dose (mg/kg) i]L_S rate (%)
Cyclophosphamide
Control
50 28 0
100 37
200 96
300 >124 33
400 > 79 25
Ifosfamide
100 23 0
200 62
400 >114
600 >124 25
800 =53 8

K1 Lewis lung carcinoma i} % cyclophos-
phamide & ifosfamide D% R 7 thE | Bl
FET7H1EBEECL S,

B

MST of treated mice
MST of control mice
%72, AEESEeT ADEEIE, BML
BREITL -1 TLI0HLNICBEEI N
DT, MEBEHRENIEEE L (T5HEFE
(tumor-free 75-day survival rate) %&b+
w7z,

% ILS=

X100—100

57 o |

CPA  #20F ¥k TH % IFA #[BEBIERSE
7HIZ1E#BEL 20%FEL B L 5EE
112553, CPA Ti350me/ ke 5 400me/ kg 1% 5-

Bicbhl- TSR A LN, ZOEH KRS EIT
300meg/ke T, N & ENYILS (212421 E, 75H
EHFRIZIZ% TH - 72, —F, IFA DFAE12100
mg/ kg7 &600me/ ke D% 5 BN THRH AL
1., 600mg/kgi= B> T% ILS 12424 F, 758 £ 5
Y #RL, ZOEHFEEBRSEEEZI LN

75-day
survival
Dose (mg/kg) w rate (%)
Cyclophosphamide
Control
10 13 (0]
20 20 (0]
40 28 0
60 56 0
80 72 0
100 >135 25
160 91 (0}
Ifosfamide
20 17 (0]
40 17 0
80 35 0
120 63 0
160 83 0
200 >152 33
320 =37 0

X2 Lewis lung carcinoma iZ#!+ % cyclophos-
phamide & ifosfamide NEhR N il © 4l
%7~11H 5 @E5EI%EIC L 3,
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2, DEIIZ, INLNOEKZIEEBESKETH
68118 £ T 5 BEICAERS L 2Ry
B 22773, CPA Tix 1 E#52100me/ke (&
#ERB500mg/kg) =BV TEAMEITHLA,
ZDFENY% ILS (21358 F, 758 E=FEEI325%
THotz, iz, IFA T3 1 E200mg/kg (Hatk
5&1,000mg/ke) IS THRAMBLGED LN, %
D& ENY ILS (215211 F, 750 £ FEERIZ33% T
b0, WMEFEDICTEREIC L BRROBEE
IEBHLNLeh -1z,

-2 &|Z nitrosourea H¥E#I TH 5 BCNU &
ACNU Rz L 2. M3 IcREd3 N5 ¢
<, BCNU Ti215mg/kegh* & 45mg/kg D EEFIZ 35
W TEEREIFELERD 5 1, 30mg/ ke ENELH
FKEWRD Bz h, FDY%ILS (27257552
%\ T E b o7z, —F, FNFHERTHB ACNU
T2 5-820mg/ kb & 60me/ kg HiEH THRIFH*
AL, BRRER EEZ 5N 540meg/kelc BT
5% ILS 13116 TH N, BCNU %hR & ot
BN TETERTH, LL, Wi
SBICBNTLTRERF 72 %2BHLZ LT
TELh o7z,

anthracycline #¥#&|C¢# % DXR & znFHHE
ko ACR nZhFE 2 gL 724 (X 4 ), DXR 6

75-day
survival
Dose (mg/kg) ill___S_ rate (%)
BCNU
Control
15 38 0
30 52 0
45 49 0
60 —32 0
ACNU
20 65 (0}
40 116 (0]
60 108 (0}
80 =18 (0}

(3 Lewis lung carcinoma &1+ 5 BCNU &
ACNU n#Rotuk: BHEE 7 B 1 EkS
[2de &,

mg/kg, ACR 12mg/kgD % ILS i3 & $1239ic & &
FY, WFNICBWTLBREBE Lo, F
7z, M5 ic"d & (, MTX, VCR, CDDP %

Dose (mg/kg) % ILS
Doxorubicin
Control
3 n
%

6 % 39
9 19
12 24
15 5

Aclarubicin
6 16
12 39
18 36
24 21
30 —137

X 4 Lewis lung -carcinoma iz 1} % doxor-
ubicin & aclarubicin DFIR D L © RRIEE
7H1E#%EICE 5.

Dose (mg/kg) % ILS Dose (mg/kg) %ILS
Methotrexate CDDP
Control
25 6 2 4
50 8 4 4
75 24 8 8
100 12 16 18
24 —40
Vincristine
1 5
24 10
3 25
4 12

X5 Lewis lung carcinoma |2 1+ 3 methotrex-
ate, vincristine, # & Uf cisplatin D%hE : #
M7 H 1 EEEIZL 5,
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iz onTLRE &2 oY, LIRS
Loz,

LI FnERIC & D EBLNEREHOERRS
BEEELICHREL ORT., ZBEEZEEC
LT, BEFHEBRSBNZNEN/2E %
SbebT EictoT, 2HIGHEIIC L pRHER
BOFEIZOWTRETLZ (®2). CPA L
ACNU oIz BT, £n% ILS 2121
CPA »EHBER (300mg/ke) 1= BT 5 BIhiE
BB L EI L - 12H, THEEEEILN%
TH Y, CPA Bl 5B AT R TEN T
7z. L& L, CPA & DXR, CPA & VCR, CPA
& MTX, % %\» 2 CPA & CDDP 4tH Tid,
WENDBHITEVWT Y, CPANERBEEIZ

#1 Lewis lung carcinoma 237 2 £ERNE

HiE5E L EFHRLERE
. 75-da
Drug dgf& :}ilg) % ILS* survivgl
rate(%)
cyclophosphamide 300 >124 33
100, 5 >135 25
ifosfamide 600 >124 25
200, 5 >152 33
BCNU 30 52 0
ACNU 40 116 0
doxorubicin 6 39 0
aclarubicin 12 39 0
methotrexate 75 24 0
vincristine 3 25 0
cisplatinum 16 18 0

% % increased life-span,

A

BT A EMIBEOMRE LR ZMEHEIERS
Ntz

FgiIz, Lewis LCicigitA7R& Ll ACNU
jzow 7, DXR, VCR, MTX, CDDP &
BRRSRET L2, E2IEARTIEwWTR
DA bEIZBECTLHRERBII/ LN LD -
72, RS BV TEENZE LW DXR, VCR,
MTX, CDDP iz BWTit, BRDZ & dhts,
kS A bHIC BT LHEMRIZA L
DL ol (£2),

CPA H5\3 IFA ¥ ACNU nEERS5ED
B1/2BOGERIC & D RBEEIELNIZNT,
CPA,IFA NE##Z 5 BRI 2 NEN ACNU %
HEALEFOMBELRETLZ (K6), ZORHER,
CPA & ACNU ?##R 713, ACNU 10mg/ke%
Wz 5 k2 & D9%ILS 1328 L, 75 0 7550
% LB Lh R REIEHIREN, 40ng/ke D
ACNU L DEICB W T EORIRIIRAICEL
72(% ILS 1548k b, 75H £7F#100%). 1H»
EMEBEN2HER L &b - 7255, ACNU 60mg/
ke EDBE I IZEREN 2 HLFRIFETL
72. E#iz, IFA » ACNU m$tBIc BT,
ACNU 10mg/ke® N2 52 &ic X D% ILS 144
P, 75HAETERG0% & EH L MREEHED
517, ACNU 20mg/kg & DHERIC B THAH
BHR L N7z, d0mg/kets BT LIRIEREN S
RO LY, FNULEOBRERIZENT
IIEFSEIIEHEL, toxic TH- 72,

£2 EEBRSENEL/2EEZHALLEED 2HGRREOMR

CPA ACNU DXR VCR MTX CDDP
cyclophosphamide (CPA) 124 121+ 45 44 63 58
ACNU 116 0 11 22 43
doxorubicin (DXR) 39 15 ] 6
vincristine (VCR) 25 12 8
methotrexate (MTX) 24 12
cisplatinum (CDDP) 18

AP EBEER (R1ICART) o8& HFHHERSE (758 £ 51 cyclophosphamide 33%, £afiio

FEH| 0%)

% cyclophosphamide * ACNU »ftHN#H4, 758 £ HFFIZ60%.
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75-day
survival

Dose (mg/kg) % IS rate (%)

Control

CPA 300 alone 91 13
+ACNU 10 >132 50
+ACNU 20 >154 88
+ACNU 40 >154 100

IFA 600 alone 108 19
+ACNU 10 >144 60
+ACNU 20 >154 éa
+ACNU 40 >154 81

X6 Lewis lung carcinoma (2 3$!+ % cyclophos-

phamide (CPA) & %\>(3 ifosfamide (IFA) &
ACNU #E D iz : BIES 7 5 1 @ik5c
&3,

* E S

SEIEBIC BV 72 Lewis LC 13, 19514185k
KRR E N7z Cs,BL =7 20 HRBEIET?,
FREMSZCIHES LR EERNGERT.
ZNfEEIZ+7 R L12108 MK, P388H M%7t
CIZHREIEEENBZWEZ AL, D
BICIEDT 23 DELTBI6XA T /—=k L}
ICHHERRRDIDN—KR 7)) —=> 7
X AVLNTERLD, Ui L, REIRSEED
HENBL AW HREE L 7—nERiED”
KEWELT, METIR—RR7)—=>7c
FIEENBZ L3 %L LN D255,

t + ORISR BV TERRICIEEL
CERSEHTH ), BHIIEBRBEO LS TILH
WA, L b= RHfiic BRFEEL 2Rk
bR LEEETH S Lewis LCICEBL, E
ENERBRETNLE L TRETZMZ 72, 2 512,
H ¥R T ENI R & % 5 MBI EiRks
BREATLEBYINE T L2 A0 H, FE
DEBRICHBWTIZEESIZIT5mNAE (21
FEL, BBEBHIILTSEINTV 2BIER
FET7HICEHEREL, BHREREL L.

#HE% 1 B By b EEH RS INHE, &€
KDL TIE Lewis LC i2i3 CPA, BCNU #'%
%=L, MTX, DXR, VCR, CDDP % &M
FETHLEEINTWEOM | L EEIER

BT BB HE%E 7 BOIBHICEWTIL, CPA
IZHA & e SRR S L7z L D BCNU 7%
RIZPEECHT ), EERERICBITLRILS
1352, SHEFZERIZ 0% TH - 12, /2, MTX,
DXR, VCR, CDDP nE## 5 &Iz 313 5% ILS
1318—39ic ¢ &, EX|NZNEAHABHE LD
tumor burden IZ&F T A Z L ERIFFREEZ
Lz,

Bt z nFEKE D EIZ, CPA L
IFA, BCNU & ACNU, DXR & ACR izDw
T »72, IFAIZ7TEED 1 EREIc L DB
L RiEM LA L 724% Brock 7% AREY T,
Goldin %< Lewis LC & % \»{Z L1210'® T8 72
&% CPAICELIMREIBLI LIITELD -
7z, %72, Brock 3EHREEEET v F 2HW
EBICBWT, IFA 2085352 iz k
NEBUEABEREIN, LHLHEESR)EE
IZRIAT 5728, CPA 7 3 1EnBEISEHE S
N EB/EL T 255, Lewis LC 2 724
HNEZENKREI TREINZERT LI LA TE
Lotz BAEDOBIEEC IZERICHL 2EED
HELBST 200 Bb by, EENER
CBWTREEFERL2ET B HitEL2H
WBLTEN, ZOZErHBNEL2EREE
Z b7z, CPA (35ERE + Hifi/NEBBE DG HRIC
BWIEREIBOLNELALNTER
223, JE/ NI NT ARIZS L &N
T&72, 4RINEETIZ IFA & CPA ¢ 13T
RENE®E*RTICE $ - 7255, Brock?,
Goldin'® & DR % EE 31U IFA HIE/| L
EOBRBR~DICAZIET LI TEL LS
CBbNna, BE, 1980FLEIC - T, /ME
SE D A% & T IR/ INERIRE IS XY 5 A F TR
ﬁ{ﬁﬁ%ﬁ§ hOO% 6 10).18)-20).

BCNU Bt U Z0F¥AETH S CCNU (2hti/)s
HMERLFEICXF L T active & ST 5775, gk
ARSI BB M T L LB W, &g
N4-E BCNU & ACNU 7 kg Tix, % ILS
1% BCNU 52, ACNU 116 & #E DR A EN
Tz, ZOWTNICEWTL58EE=Y
A%BHI L3 TELL 72, BiE, ACNU D
FRIRSE 2 HRBROBBEAIRE SN TV 592, £
U & 3 & AHN3MERIRE D A 7 &+ 36/
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B TLHESFBHLNTEY, SEHNER
R L ORI BV THEBREW,

anthracycline %%#| 45 2% DXR & ACR iz
DOTORET T, WITNLBILS3I9E Erk
BUEERL 720, ZoORES S T dEFHEk
TH %5 ACR nt FMlige/ METE~DEEIZZ L
wioicBbhs, Ly L, DXRIZEERERIZE
TI3/MEBRIEIC XL TEE S A2 active TH D,
ZOBEEIZ BT 5 ACROBRIZOWTIZE 5%
LBEULELBbILS,

MTX & VCR 3FEOBRE T3 Lewis LC iz
BEAYEEERE b2, INLNDERT
PoOTe FEMNEBISICED E AL I N T
DU, X DBOBERE LR AR CIIEEN T RR
BB BENDRBRICIZII LA YAV AT
W,

CDDP 22w\ ix, %D Lewis LC Iz 2w
THDHRE T, EHl % BIRE L 2548, 5
BVIEIRNBIEIC L 2 OM/NEBE - w9
R FHEEBREL 2B NCIIMRITREINT
w3, Lal, Bfloks52ET7TALL24H
DEENRETTIIRIZED LN T, Merker
52, Presonov 529 4 FEOBREZHEL T
5, 20L& 5, EENDEBRFERE&5HTCDDP
? Lewis LCIZHT 2RI BENL TS I
2o fzht, ZOREIDMEIC BT B EEL
BOENERRE 2 HRBRTHLIZ A NTVv 522,
CDDP (24 E#ET L 72 RE| 0 oh Tl EBREE &
BRBRBOMORBEIRLRELZLDTHE-
EBbiadd, Zok ) bRRIEREEICL
BAI N == THEOVEDDIBERLEZ D
PELTHD I,

SHIGERBEORETIC B VT, BHERET
B Enig#c b &1 EAIERRSES KBl T,
CPA » 5 Wiz IFA * ACNU D #E5E I EEN
TVwBZ e RHETOARICET -7, LHIHE
BB BT RN RRDEAbEER T
—= 7T DR, ERICEIRBLST
WEBHEEPLWETIRFLH LY, Tk
L CREEN - HEBRELVHRKRNREZTFE
LTwdENn)ZEIETELWS CPAASLW
I3 IFA & ACNU BRI & N 1856 - hFtE
BIIZOBRICBWTEELRATH ), EB

|z Bt/ MBS 35 Tid CPA k nitrosourea
& TH B CCNU DEFEITRSINLDDH S,
5T, % CPA » ACNU, & 5iciZIFA &
ACNU m#i &bz & 3 £HIGHERENBRRR)
REBRETLMMELZ+FHE LI ICBLNS,
R Tt MEBENX — F=7 ABHRY, »
3\t bt |k BEE subrenal capsule assay
FROBILIRLN, AL SEEHER
BENERHFENTFER.LZES L ) T 5RAL
HENTODDY, WEFEEELBLETTIE
> Ty, ZTRERBERTHELNZEE
FTE4HRETLLONRELT, BEFNEH
HERFTHIUESEDS ) LB,

= =

b bSO T LT, RS
7 B BDEEY Lewis LC 2 W TR 2 &4,
UTFnkR2152,

1. fEkE FBICEEERED2LENTWS
ExlodTid, CPA@RLECEEERL, £
DIEFBEKTH 5 [FA 12 L ARENHRIFED
Ltz 72, BCNU 22 EEOMEI AL
ni:d, FNFEERTH 5 ACNU I3 & ) FhREH
ThH-1,

2. H»OTe MFEBICHEES ) L3N, 20tk
DEFMANERNRIZ L wEALZENTNS
DXR, MTX, VCR i, #BE O ARIEEIC (2 E»
EERTICB 72, £ 72 DXR &K T
&5 ACR »iEEIE DXR S1IZRETH -7,

3. IERBREIN-BHE&#EKTH2 CDDP i
ERYPIOFEEIC IS MEERE L o172,
LirL, Z0HNBRKRRBRTIIL FIEICHES
PhEEEPATLZEPRBENTEY, KE
BE B TRE L 2B b TIRERR X ofic
HOREVFHBELRL 2, ‘

4. SRIGHEBERICEIL T3, BE%ETH
L HERIAICEL THLDERTH- 2728
PRRA LA b4 7% {, CPA-ACNU #
H, [FA-ACNUHBEDBEENAICHE L L%
3% L Yt b oo (R AN

BEkbalchen, HiEE WRME VLW
LARMBRERICREOBELELET, 310, B
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Experimental and clinical studies on the treatment of lung cancer.
Part 1 : Drug screening and combination chemotherapy using advanced
Lewis lung carcinoma as a model of human lung cancer.

Naoki MURAKAMI
Second Department of Internal Medicine,

Okayama University Medical School,

Okayama 700, Japan

(Director : Prof. I. Kimura)

Lewis lung carcinoma in an advanced stage was evaluated as a model of human lung cancer
for sereening drugs and drug combinations. The tumor was fairly resistant to drugs when
therapy was started 7 days after tumor transplantation. Among the drugs which have been
used conventionally in the treatment of human lung cancer, cyclophosphamide was the only
are distinctly active against the tumor. BCNU, a nitrosourea, was fairly active ; however,
adriamycin, methotrexate and vincristine were only marginally active. The drug sensitivity of
the experimental tumor in an advanced stage appeared to correlate well with that of human
lung cancer, especially in the case of non-small cell lung cancer, which is regarded as a
representative of drug-resistant human tumors. As for the screening of new drﬁgs, ifosfamide,
an analogue of cyclophosphamide, was as equally active as the mother compound. ACNU, a
new nitrosourea, was more effective than the mother compoimd, BCNU. These drugs have
proved to be active against human lung cancer, indicating that the advanced Lewis lung
carcinoma provided a drug activity spectrum closely analogous to human lung cancer.
However, in the case of cis-dichlorodiammineplatinum (II), a considerable dissociation was
observed between the animal model and human lung cancer : the drug, which was regarded to
be inactive in the animal model, has recently shown clinical activity against small cell and
non-small cell lung cancer. The effect of drug combinations was distinct only in the case of
eyclophosphamide plus ACNU, or ifosfamide plus ACNU, suggesting the usefulness of these
drug combinations in the treatment of human lung cancer.



