A OMBI ML XOREACRIETEECO VT

v S N |
B ARFRFBRE SR
SHRFEIER (BE AURKES)

(FBf1 45 4£ 1 H 30 B2f)

| r

I # §

I SRR b e ER S

1 EREY
2 EBRHB
a MRS BB OBl
b Rtk
3 ERAXEA
a (FRE
b EAE
M SEERRC#E
1 WBECOWT
2 FEHIEABKOKE
V BRI OEE
vV & W
I # B

OB LT bFERE» BTN 5 KK 0E AL,
ABHBCITERS RS, BN ThLD, B4 0Hl
NHBOERRL, {LFEEER, £HMTHY, BELD
FERBLALE LTSS,

DX RBATREREYELTY, RECEZ, FF
BE#R, HEA (LFHEE) OIHCBIRShTHh, %
DR 2 RISE & 23 % Vo L LIFROBTRNIK
®, FMBRHREEOTRA SR OB, (LEEEMN
EREWTDI LD, T TCRIEARZA L TM
flcfoRELEIET 520, EAORR, REE, H
M, FMREIOCZOBRERB R EOBRN1NE N T W
b0 L LEAOIERBF R a3, HEIH, Wl
BEhTd, HrORAACKTdRERORZLE, @A
FERTOTED, JRFARTRILEN D B,

EWGEREEEZ LB LTERbh Y EET
PEECUMEEL T2, BRI, B o
BE BRSO BUMIML TR D, ZohY > ¥ LFIH
LicHERoERENHEIhTw3Y, & & ki
ottRFFHPREGCETIHEOEER LA EH I 1

* KRAOEE S 16 1B AL EREL SR A AR
s (BM444E11A7H) cBVTRELE
o RHEEA 38 EA

%o, BOVERI (1914) L% tho LT 580 e &2 1L,

BAORRENREBEORELZLILLL, BEEEMED
HEA, BHllck T 2EBHARTHLH L 2 ER L
o TDOK=Y AR Ty b ORI BHEMEBKER DK
X T, 1951 ERBFREBHERC ST 2 EERARZI LT
YTT, BEMEoh, FoRMEOHhL L x5k
BOAFEL, ToREEHBRZ, BEOMREAETS
P3DTHAIELEEETLDL, 2D X 5 BRBAKIZFD
%, AR X 0EA2ARQA957), REFH X OKEF LK
THDON, BEEMROTILCHBEL CEBOMRD ZE
B rnAHIRLY, Lk, ERBWESO &b
NEDOMI DRt lh 2 B HER, KHiimEhTk
7oy, —fgic, solid tumor 2 b DEARIERITEEL L <,
PR EENTR L OBREER TS - L R#ETL
%38, %z ¢ solid tumor B NTEAERNEL K
KgAK £ o effusion Z VLRI E D b T &
78, LA IO THREGTIERM OB T LR,

ML 7R & o solid tumor TIXEHESHBERBELR
L5kl iSBY, & oEFHIEO LG A X,

MENELE LRy, ThZhoEBCRXZThER DR
—EBCHAEREAGREY L OTWBZ EAHLMACE
NT&lo L L, REMERE LB, REMEROR

EHE, BEERSOLWIEIZAC-HEBEBREE L
T 7g\18718)

BlfE, NBORGBMEHEX, BACTbh TWw 3
2, a2 DEGRDOWT, Fuffhis X 00F O SRFIRZ M
BRANTHEBEYBRBRT ALV L AETRIEEDOTL
oo NBCRZEOEWRTONBIILIRL, RN
e ENIN IRk, BFFED material U4 X X /edsis
PRETCHD, T T, KFETRAGECEL L
WMORBREHEFAL, NBEREOHREE>S O
LT, ERNLTRETR ok AL AEAIL
BRERRIRTW %5 3 © T, =Y ADEEMEC O
T, RIPRERBELEV-BREAELZHEAL T, EBE
fc s 2 MlRFEN BB REGOEL REMEO
HERREHEL, AL oEMICK s MaEls X OE
BYHRECOVT, REERZR L,
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II. RERHMHEHLROVICREREE

1. ERHy

SERITIY, % 4~68, {AE 18~22g(5F1H 20.7 g)
D DD R~y A% FH LI, ERBIHCIL, HAEY
(L2 Ze AT HEYE S 521 7= EHRLICH ascites tumor
(MR 126 RO BFEA Lo BEOBRIL, &~ v A
N BME 12~14 HHOMM % 7X10° 4 AK 0.5
ml IFEELTIEA L oo EHOEAR, 1H 37D
L L, BHEBELED~ Y 2AERRE L,

2. HKBH®

a fifRsHOBE - LOSLE
MARBHEOBIKE 25 guage DEHEH FTHIR
L, BROLERBD1IHEAT A 75 AD Lco¥, 30
% acetic dahlia % & Bfl, 2~3 HH B~ F A%
2, BIECTHEIMLOS LT, AEEZ - v A 8T
74 vTHEITDL L, 91 3 AROBENFETH O,
BEIINFEMEE (1,000X) 2V, i 1k O Rk
##J 1, 000 fEH % 2 R iR b ic 2 fiia o % 1 #lla
Bk, Hikiis X o&Ho Milaf a2 H£5 L, B
2RI 73 5 & o percentage H kD7, BIEL
X, HPOBRHELYR—THD, 1 ATk,
il O £ WD 5 LA X OO % 5 (photo
A-H) i3 X5 kD b L efTleot,

b R REEARIER - -air-drying £

BEKF9 0.25~0.5 ml % #¢H, Hunks ¥ T ¥\ KR
WEL, 72— VKB (3:1) T2 HEERT
75\, air drying Bic X o CEERAPERI L, Giemsa#u
BRI O THEI LI, RSBV, |
KERE 2V e F VERINL TH 3 R # A T2
A, RBRFCH L TRERAEARORAGBREC 2L e
FvEFERET, BERREDICEREZER L,

3. [ERZEH

a {FREALR IR

5-Fluorouracil (L1 F 5-FU & g ) 25 mg/kg (500
mcg/mouse), Mitomycin C(LJF MMC & #%3) 2 mg/
kg (40 mcg/mouse),

b ERE

ARAK 0.5ml e EERIREOEANGEND LS
MWL, 27 guage $HCHEBRICEALC, TEAEBIXK
DEETH 5o

a) 5-FU B¢------- BiE% 4 HH 5-FU 1 @EEA

b) MMC Rf------- BiE® 4 B Bie MMC 1 @A

c¢) 5FU-5FURE---5-FU {EA# 2 HBic 5-FU i
A (BH6HH)

d) 5FU-MMC#f--5-FU JEA# 2 H Hic MMC 3
A (BHE6 HE)

e) MMC-MMCH:--MMC HEA%% 2 HBic MMC &
A (BHi6 BH)
f) MMC-5FU f%----MMC {EA# 2 HE i 5-FU
EA (BiE6 HE)
5-FU Xt MMC High 1 EEABHIEAS 30 775
DU 1 HFE B D 96 KFH ¥ TOS B L, 5 RH
25 10 B ¥ TR AE(L L X BIZE Lo 5 FU-5FU |
To&RL, Bffi4 HEOPEEAK2 BRE 2IHWED
HEAR LD THDH, 3HME»D 96 KfH ¥ THH
WES, 1HENS8 HE T (MMC-MMC #1348 %
T) Juafk @z LT,
ImI. £ % &R &

1. MBECOWT

a) fREOHFIL

BHEEMCEFEEZRNEL Tk E, EHi2 0.5ml
DERKCIRLE L -l Bk 4 A BRTFOGHELG
Dice T DIEETMABHIITI 4 5 L3OO TET
eV, FEOMA LI D, RECHEMLEL ORER
1o 53 TERDOWTAB E, FHoGEMME L, 1.35g
Thbo ARMICIKRD &, AEMIN 1g MY 0 KR
1% 0.9ml LHEINTWBEDT, EABEMEX 1 LT
¥ 1.22ml k7B,

b) AfFAK
ERIFOLOEEDT, AL BELL 23 K
DNWTHBE, BTk 12 BE, RAELAERFL
7o DTIX 23 AT, PHEFHHEIX17.8 HTHS

Fig.1 Control: life span of mice after
2 ] inoculation of EAT.cells

3

Mean survival

~

- 1

No. of mice

2

||1II 14,

Ll II days

1 1 1 1
T3 41516171819 202 2223
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Fig. 2 Mitotic rates by day of Ehrlich ascites 1
cells in control

percentage of total mitotic cells

prophase
metaphase
anaphase

telophase

ks et T sy s b

umor
mice

BRI oWT, BE LI, iz
X 42 v 5, 153 F CTOJAEAI IO T
%%, 66 DD 27 fi (20.3%), 69 DH D
30 fH(22.6%), 71 % D 24 fH(18.0%) T
b 3 EEO MRS 61% b, W
T RAPTPEREED 2 RPZE (secondary
constriction) % 4 3 % &k o ¥ 5 etk
(marker chromosome) 731 {HzZE b,
has s 3 FEEOMEET stem line cells &
#esEx e (Fig. 3, photo 1), 723, =D
marker chromosome |3, Hufa{k%r 66, 69,
71 DA OHIRTL RO BB T & X%\

-
(-

e ol s |

2 Fig.3 Chromosome number distribution of

cells in control

No. of cells observed

I

__r —1

N121314 151617 1819 2021

Ehrlich ascites tumor

Marker chromosome LIAHE 3N THihaE %
i (acrocentric) % % D 4ufa{kT, it
minute %\ L fragment O Hbhb 30
3 & >7: Endoreduplication? % 7R3~ {3
13 133 fEFR 2 (1.5%) K@D bl 11
H, 2 HHRZ 2L e v RS, B
Yuft (429 o HEIF B % J8-X7- (photo J. K. L.
M.N),

11 H, 23 HH & %19 10% o fifuic sticky,
chromatid gap & chromatid breaks, chro-
mosomal exchage @ X 3 B —HCR
THREMELE LT

2. EBLEAHORK

a) BH#%E 4 BB 5-FU 500 mcg/mouse
1 EEARE

doys

series

-

0 42~51 60 62 66 66 676863 70T T2

No. of chromosome

74

(Fig. 1),
c) SEHBE
BHEE2EEND, 3EDO Y ANbEKS KL,
FIAMIRRE AR DI RO THEFEL
2o SEMBROFEILTFHETRS &, —i%
EfEx R Lchs (Fig. 2), 5 HARIZED
"< (7.25%), DRBMHETL, 1I5HA

\

%

6 18~153
i) SRR

3WOFHOWT RS & (Fig. 4), EEE

PIBRHITEA S 2 B3R 2 D BREDIE T A E

2% (4.20%), 3 W5 HA D 6 Refd Biw ot

-

N

N control -
RIX 2.61% L\ 5 {EfER R Lo LasL, T
SLIERLILOTE, FOLRTHEA | o
BRE0t, FOPATYH anaphase 3 X O Al percentage of total mitotic cells
telophase O #H X THET%, 28BN R
T, BH%6 HETERLRL, 9HA 3
prophase ZEfk: LTHOER LR, ¥ M
2 0 B G b BRI ME T Do b lophase
d) Hafk 1+ —:,»\\ / BV — ©“~metaphase
BMKTE, 11, 8RAOHBRE~y | | W TN T anaphase
ADBIARRR, THEOb DW= O | T , , hours
NeF VITRIMEERZER L, 133 Eo i precli 23469 1 24 48 12 %



DEC. 1970

I AR R s N W s

¥ ~

A & B : early and late prophase, C & D : early and late metaphase, E & F : early and late
anaphase, G & H : early and late telophase, I: karyotypes of modal cells in Ehrlich ascites
tumor (M ; Marker), J: sticky, K : chromatid gap, L : chromatid breaks, M : chromosomal
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éxéhaﬁge N: marked destructlon

MMC-MMC groups.
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0: karyotypes of normal cell observed after 4 weeks in
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TETOEAREZ, IRHILL 12 KRR
112.16% L% L L, 24 BERIED OEY
ERERERL, hTh5LE 5-FU 0 ED
AR Bt Fic 96 BEfE B TI3%
BEEDOH 8 AR LAREN L th, £HFIT
1% metaphase » telophase @ F&E»EL L,
metaphase % 12 Fff & TOET & 24 FERIL
#o LA ERMSFEETH S, Telophase 1 3 K
FERETAZE LV 12 B BB L
FAEEERT. SEPMaetkL LTab L,
12 B E TP D DET.2R5 X 5 Th b
2, BB ACHD L, 96 B E TREARE
s

ii) PefdkoR b

— I X TR B ORI ] Do D Rk
ZRD IO HEB 2T, 5 KR, 10 Kef,
1, 4, 10 HEOREADREOFELTILH
40~65 DFEFIHRIIRIC OV THRAC B R
Fig.5 DL H THhD, Rodot TR LIHS
», BELREELESTHMET, 66, 69, 717
L ORGSO count DL & DI, FIKe
TR Lico AEE DML, MHLOELRL
TiWd DOT, Jufafhdl 66, 69, 71 OREIEM
e Bbhbd Db DL XKPI LI, 5
H#HTIZLMAT 14.8% DM LHBE{bri s
<, 10 KR Td, 65 EEHZELT 10 EHD
MR BH xR (15.4%), D55 6 fH(9. 2

Fig.5 Chromosome aberrations in E.AT cells
ofter injection of SFU

T .
50 -
69
- 1 ||
66
0
5 10hrs 1 4 10days

Fig.6 Comparison of survival time: mean of life spans

control j[:]
5FU2m/ig (_// ]
-

HNC2"kg l

SFU-SFU [ ]/ ]

MMc-5FU[— )/ |

sFU-MMc[_J/ ]

mme-MMc[ [/ |
01 161718 20 222425 2128 30dys

Fis."] Mitotic rates of E.A.T.cells at a dose Level
__\\\ of MMC 2™/kg
AN

\ .
6 N
Ssoontrol
5r ~-T
prophase
41 metaphase ———
anaphase -=~~-
telophase —-—
3 -
2> ercentage of total mitotic cells
-\ -
T 5\\~\'\ i
N N i e
. ~___~— — —_— - -
ok N
1 1 ! 1 1 ! 1 ! Il ! ‘hOllrb
a0l 2 346 912 2 48 72 96

%) IREBRMRALIAD L DT H Dt 24 BEIHTIRE
FIERITINS, 4 BT, 25% DM RE R
Do T TIRRREDORD L\ HIkE 45 ED 5 % 43
PEBEARTELHD, 10 BHEL IITABROERL R LI,
iii) AFA
ABETHWE3ED v~ A0EFASL, FhER
19, 22,24 H'C,25 HHRIEC LICEBRAM 1 IEEinz i,
FHATED RSN 22.5 HTH D, WBED 17.8
H& 5 & A FHH RS RD bhie (Fig. 6),
b) ®BHE¥E 4 BHE MMC 40 mcg/mouse 1 [E3:A B
i) SHEEE
SRR G OFEY B TRS &, 30 H# LR
B 1 BT ) OETF (3.60%) %RL, 28
M (3.1%), SHsMIH (2.38%) L{ET LT 543, 4
eI s © 48 K £ TORITE T OB RIBIC 7L 5,
48 R L IE L, 1.52% ThHoto LIED 72 B
M, 96 BfHT1X, ERMEMERL, MMC BA%K 2R
sl B O & IE R Do 96 BEROMEIL, = OO
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2T DNWTDOKRTHBA, 24 K 1.94%,
48 Wl 1.75% CAETHEAZRL T 7o % ~
Prophase 2o\ T& % & AR 1IN [H $» 6’—
LR 2B T OMFmE R 345, 96 KlEl T sk
HEric EREEE AT

Metaphase, anaphase & 3 [REEED A% 4+
173, telophase (X Z D [ A3 M ¥ig T, 1
B E 1.12 L ABETL, 6 HE%T
0.43% kicBH, 24 KfEgkicix 0.8% & ok
AL R B, 72 B (0.41%) #2596 ~

Fig.9 Mitotic rates of E.A.T. cells at a dose (level)

of SFU 25mg-5FU 25mg kg

=~ o _control
-

percentage of total mitotic cells

. ‘.éfelophase

BB (1.34%) ~Emish ERRATH B If ] S P e
(Fig. 7), ok e I anaphase
ii) Ytk before L . - . ! I hours
5 Bk 53 fE o B ZE b 26 18 (49.1 2nd shot 6 12 24 48 72 96
IR R TR 10, 24 ML A L L TiiE ¥ AT
DIRH AR UTeH, BEEMRDAO M & Qe RER B i) AEBE

O thp %\, BELL chromatid gap ¥ X 0t breaks »354
Ao & C sticky 13407 <, 24 BT chromosomal
exchange RHEL LT %5, 4 BERIL 7.5% DA
HENRHY, Rafdkil 66, 69, 71 OHIfEb e O
A ZIT T\ Do 10 BETIL 4 HELAEENRVD,
BBy ZCOninWERRIRRU A O Ml Big I e
2 Tbhe T ORI D & Rt ffdl 40 D&fhe L
RO lasn R S hic (Fig. 8),

iii) HEFEE

SPErh 2T FhE R 21, 26 HHIIET LIC D
1L 2 A ARBETCLRBERFL T 5,

¢) 5-FU 25mg/kg A 48 K%k 5-FU 25 mg/kg

Fig.8 Chromosome aberrations in E.A.T. cells
. after injection of MMC

o

1001

others

il
69

66

others

T
69

66 e e
0 days
5 0hrs 1 4 10

2 W H WAL, 3EFH B SRR ERE, SRl
2%, 5-FU 25 mg/kg FIEIFEAL 48 BERIB L &b /e <,
6 IfHI R LSRR & A DR T A bh, 12 Kk B
2.58% b 24 BRI H 2.51% L{EL7eBA%, 48 BERS
HTWX 3.25% & ERMEHEANAR bt 96 BiE BTk
2.93% T, MWD 10 HE (3.87%) LEHEEMNL Lt
%0 W% R % &, Prophase o ZF &) & & mitotic
cells 2EDELE LT WD, FTigdd, 12 B2 S 48
RIS AT T 0.78%, 0.79%, 0.88% &{E\~A% 72 B
fH, 96 BefHTIX 1.20% & EROEEY TR T

Metaphase VZALBRNICIZER S B LR LT Ieas,
6 REHIMIT 1.45% 235 0.79% ~E{ETF L, 48 RS H
O LEET B (0.98%), &0 ¥ ¥ DREETESB
3 %o Anaphase % 3R] H Tl & fbadoat, 12 B
METIX 0.1% oMo HBEHEEL ) Wb U
HLAEWEERT, LALME S 72 <EIFEL, 48 B
T 0.32%, 96 FE[EIT 0.83% THhDt-, Telophase i
AT RCTELE RS, T2 BEELY, 2@
B D b EROEAER L (Fig. 9),

ii) Hufufk

24 Bsf# Hic chromatid gap & breaks 7¢ & DR %
BT AMITE D 49.1% BB L, Eikiias
o Mifa & DICIXERLBRD bh s 32 4 HET
% 79.6% DT RENBEIN, Bk
Dy oK, FREMBOHERNEL, TLCHBE L
Zz bh Al 18 (2.0%) Rbhiz, Ekfiiathc
X, QetafkBl 71 OB 0239 EF 61, 69 TiX 11 Ek
81, 66 TiX 14 fE+ 10 EIFELZT TRy, P&
BZFT Tl 2 5 ETh o, 8 HHEIRKE S
LEECHEHEINIHRIBE IRk D, 4T
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Fig.10 Chromosome aberrations in E.AT.cells
after injection of SFU-5FU .
6 ~

F?g-" Mitotic rates of E.A.T.

~

cells at a dose (level)
of 5FU 25™3-MMC 2'"3/](’

S~ gnirol

prophase
met

hase — ——
anaphase
rcentage of total mitoticcells telophase —-—

bef
5 %re 1 4 8 days

n
injection

12% DM REXRD 5Tk, EFEA LR
v 10 BRTEROR B TORFEREMEHERE 10700
(Fig. 10),

iii) £FHE

4 oW TEHBE LR, £FEH19, 22, 25
37 HC, ¥#5 24.50 Lih, WBEED 17.8 Hic#X
THEFEAEIED bhi,

d) 5-FU 25mg/kg FEA % 48 Bsff] B MMC 2 mg/
kg AR

i) SBUREE

5-FU 25 mg/kg A 48 W05 MaLME O 3
B 4.03% TH5HH, MMC 2mg/kg #BINEATS
L 3B DABKET (2.30%) HR LI,

Fhmnb 6, 12 BMEPLIETER YLD, 24
BERICIL 1.1%, 48 BERITIX 1.23% & RIEfEEZRL
Foo 72 BRE, 96 BERETTIE 1.54% THEEMant b RIS
WoREEMIEI b, L LEDORERICHM TS
WBEED 10 HBDODZHAE 3.87% L H#iT5E, &
DHTEME AR LT 5, Prophase &2 W\Tix, HAHK
1 B0 DAV E Y ZTHRD, RACHD LEET T,
48 BERITCIX 0.1% & B isuo 72, 96 KR
HULR ERAT AN, 0.3% wik2icE ¥ TH 5o Meta-
phase (3 &M L DL H L H LB EDTED, 24
BRI B b IE 7 D28 (0.46%), b D Db D X vix
B\ o 96 BRI B 0.80% &7ch, flo kL
TEL, WNEH 10 AROHBEHE L KLUz AL

Fig.12 Chromosome aberrations in E.A.T.cells
after injection of SFU-MMC

1007

cl
3
2
gl
R1;
E ‘v
50

69

66 — —

before days

2nd 1 4 8

ingection

EMNINEBTH D, Anaphase [Tk & FeBENL Ao\ A%,
12 BRIEXET 2P LEWE%E 73 LT\ %, Telophase
1Xi31F¥ prophase LR U X5 7ef@%xily, 24 kiR T
& (0.23%) &7eoT, FOHPLREREAE R LIk
N 96 BefEicE % (Fig. 11),

ii) Rtk

H2EEAY 24 BRIIELBD 4% e fefhD
RENR LN, JEB 66, 69, 71 LIS ORI =
DEERE . 4 HERTREREL LY, 49 HOBEM
fadh 34 8 (69.4%) AT O DRER B, MM
b —tRicEBE b2 b DL ELBRD, EWHR
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it 1 E (2%) LHRYE LT, fiuddich BEOKER
®EFILAbhb 28 8 (56%) Ol (KD mode-
rate destruction) %4 98% DHIMICREE MRIRD
bhic, s, =@ 28 IR toEEN R
Db oThb (Fig 12),

iii) £FBEE

3TEDFEHIL 27.3 HTH 5B 1T 19 H, fix 26
B 37 HTEREROBDOEIIKRE o NBEE L L
LT 10 AME AR L

e) MMC 2mg/kg 7 A 48 Bsf# MMC 2 mg/kg
EAR
SRR GOBEETRS &, AR 1K5H T 1.52
b 1.07% ~E{ETL, 24 B BRI RED 0.47
% ~ETRELIA, #1EED MMC 2mg/kg C3C
Z 1.52% EEfERRLTWIDT, ETHERL LD
720 72 BRI B TiX 0.94% & EREBE% R LAH W REE
D9 HERCHE TS LFERET TH D7 Prophase
Zefoh TR CHERERTEARS H MMC i
PEABHOBE LT\ B 25, 48 B Bd L LR
0.91%) #RE5H, £ D F % O RBTHEET 5,0
Metaphase, anaphase, telophase & 3 £HHC{E\MEA
RLT, b A7n{ 96 Kifdl Hic anaphase %\ T
PL ERATHHEHCH Do Anaphase oWTid, 12
A B 48 BT THY 2, 800 O MR A BZE L 1o
2, TOFEOMINT 1L ED LT SEOM
fIAMElEhTns b DL fEEI NI, Tnls, MMC B
MPEARED 48 K5 B i) % anaphase o JHE X 0%
ThHote (Fig. 13),

ii) Huufk

MMC 2mg/kg ¥HEAR X DT 60% DR R
MNBEREINRTWBEZ A~ MMC 2mg/kg #3BMMEA

%

Fig.13 Mitotic rates of E.AT. cells at a dose (level)

of MMC 2mg-MMC 2my/kg

% <~

‘o -~

67 ~<

\\\
-

L S N \

4+
prophase

3k metaphase — — —

’ anaphase == ===
telophase —-—

N percentage of total mitotic cells
N

Fig.14 Chromosome aberrations in E.A.T. cells
after injection of MMC-MMC

100 j ‘"‘
other:
T
69
501 ) %’
i I
_ |7 g
others e 2 =
n £
<
69 i
t
66
0 days
bef
Zd . 4 8 28

injection

T35k, 1 BERIE 80% DM FERHE T 5, 55
EoBzMiak 17 8 (30.9%) (X5ELH8E, 9 @ (16.4
%) IBEENE S QB EROBEENTRETH DO, 4
A/ L WEIERELL LD, 42 fEd 26 fE(61.9
%) ML IcHIE, 1218 (28.6%) HHAV-EiE, Hufafk
$66 DLD 2 (4.8%), 69 DLDO 1M (2.4%), 71
DL 1 (2.4%) Lish, EEEYZT TVt
T LA LBEIREAD, 8 HETIRAZL LR
B LU BB MRS by, Rufakil 40 DR 42
ERBEI N, 4 BRBCERLTAS L, 22EDH
B TETHGEBEEE 40 R L1, \WFhd acrocentric
BN DO TE D, ThbiRIGEOARIRTS
% L¥E&hic (Fig. 15, Poto. 0),

iii) AFEK

3R 2103 24 H & 31 H BRI LcaS, 1
Ui 3 BHROBELEFHT, EALIFELT
Wis\ FEE L 2RO AU 27.5 H
THbBo

e) MMC 2mg/kg A 48 ExM# 5FU 25

mg/kg EAR

i) SHEE

SRS A TRS &, ST 6K E
WH LB L LETF L72(0.67%) LI 1255/, 24
5[], 48 HEfE] & BHEVVIRRBCREA T % 23, 72 FEfH
A UL R OEEZRR L 7.96 FifHE H o 1. 09
% IRREED 10 HB & B L TAEEN D D,

% phase wOWTHEB L, 3BMIE (0.52%)
2 6EEHIE (0.26%) AT TOETAERLL
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RN TATH Do 3 Kl B > % prophase (X
metaphase % anaphase X b {E\WHBIEREZRL T i,
Metaphase {3/3/¥ prophase L [FU X 5 7c HEHE
R LA, 3 BB & 72 B B Tix prophase XD
BHETH DI,
Anaphase 1348 2 [@ B EAR[2 B 4w 28 5-FU &

AL EVCIRBO F 2 TRBLIC, LaL 72 KH,

96 B[ B 2,963 Ofifad 6 ME (0.2%), 3,022 fE
b5 (0.17%) & EREEERLIS,

Telophase 1 35 H, 6 Ry B & b o2t
NTIEFR AL, 24 B BT 0.13% T anaphase
DBELRCBEOHERTH Do n, 48 FHLIE L
A% R LT 96 BETIL 0.43% &7ch, MMC it
MyEAHS 48 BEEMEDZ D 0.38% H AL EEISHE
B 7ot (Fig. 15),

ii) Ptk

5-FU @i A% 1 B B THELZT T iy fifa
£ R¥53, 66, 69, 71 ORELEEHEELE S M
JaxrhFEh 1, 1, 2(3.9%) Lainl, HERBEED
< Ao & B ol 18 M8 (35.3%), £ F#E%
Bed bz L VSR & B HiiEss 29 B (56.9%)
ThHolo 4 AR S EBEINCMADO T, J
kS 66 ORANAM T (7.6%), 69 234 (5.1%),
71 DL DM 2 (2.5%), Fit 1318 (15.2%) 23HH
Lico R @ 84.8% IRHEREUMIRT, TEalclik
TRTLD 46.8% &L EL, fEHEMR TR ORI
¥icd Dit Fig. 16 DLk ) THO%, 8 HHICTHES
B35 L HERYZT I, RastBo ey ks ik
MNRAYLRL e, SELPEMN 62.5% BWHOBELL
DI 30.4% &igoic (Fig. 16),

iii) 4AFBE

SWoAIEREE, BIE—ELTWT, ThEth 24,

Fig.15 Mitotic rates of E.A.T. cells at a dose(level)
of MMC 2™3-5FU 25"‘3/](9

Yo ~~ -
T~ <o control -~ -~
e ——— ~

5 L N

4t
prophase
metaphase — — —

3+ anaphase -----
telophase —-—

percentage of total mitotic cells

°

Fig.16 Chromosome aberrations in EA.T.cells
. after injection of MMC-5FU
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25, 26 H HIZFETS, SFEL 25 ATH O, MR
WA AR L BNTEENBD b,
IV. BE&IUER

MRS O IEE AR FZBI L Tk, HxoH
E03BHOT, TFHEAEFOIERT S MingcBi 35 R
EEEZ I\,

ENRLICH JE/KEH MO K R BE 45 LR K%
&, BREBRRCTREMRE R, BHEED
HIRRSERNE B S BRI H 2T, BREMRBICRESIL
TEL, B BOMREBML b & 5 2 XBRIE
Vo AR, BHEMREC ST, Rk 1.5~2%x10*
ETIkY, 7X10® {HBMEE D 4 B HO ffa#
13, 13T 25X10" TH B &\ 5, LUCKE &
BERWICK? z4k% &, 2X107 R HEHED &M
Mgk, BKBMME XX 10 B B ¥ TIE¥T
LT#mL, %4 HBTIREE 25.6X107 T

- Hbo AERTIZ4 BHEOBIKIE 1mmd

15%x10* TH b, BiKkE 1.22ml fhicix 18.3
X10" L 7%o L LIHEAKOAAK 0.5ml
WEBRWTEE TS L, 4 HAD AKX 0.77ml
L, fRRENL 11.6X10T EEiesh, Bdko
2 BRI B R & A5 & 18.3X107
135258, ARKOFIERCANLL TR
WeEZBRD,

AERO X5 e, BEA~NOEREATR, T

before
Zre;d%hoi 3 6 12 24 43 T2

Jhours

96
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fobhbIEE MR L K & OEMRRRIT, in vilro O con-
tact test LIFIERUTHH L THEZNDH 55, Hk
DB L RRCEHEZIEATHDO TR, 4HBLARS
LIRS EIE Y- 2R TIREFBRTH, KK,
FHER~ORHE, BB IEOT, MlaxT T
ZTDHEEDLD LI DOTE Y'Y, in vitro DR L F—
LXELH, AERTIZI NS OMIBNC R L I-3KA
X, vV ADVHMEEY 20g L35 L 18.3X107 @D
ket L, 1324 5-FU 25 mcg MMC 2 meg 2MER L
RPN (e P

FREEB RO FHHES X ORI oW TE 2
ThBbo KWL T EHAE L AVTR 2 712k b 5%
BEL AT, Thiciks &, BEE 24 B> S5
BAfAL, 3 H B L0t 6 H Hic o2 Mk &b #mL,
16 HERIETCL 2 & v 5, MTK Sarcoma III1II =
DWTHR B, MTKI 283 HH5.0%, 4 HHE 4.8
%, MTK 11 134 HA 4.2%, 6 HH 4.5%, MTK III
X3 HEARLEL 4.7% 11~12 B THRE Lt %
LT\ %, EHRLICH ascites tumor cell % Fi\ 723 ©
T}, EDWARDS et al®® j2{k% & 1.8X10% (AR L 7=
LTI, 5HANELE S 22.1% THh B, = DfE
(% BERTALANFFY et al®® 3 LEIGHTONS® -G f#H A
F{E>T 8,000 AL L& x THIER WHreodio
AL 5.9% (5 B prophase 2.6%, metaphase 1.6
%, anaphase 0.25%, telophase 1.5%) Th % &L+ %
HLD S, i, ARBROMEL D HEILEE V. AER
D5 HEXREOWME LI T % & telophase LIst o
SR TIXIRIT—F L 7o 7o s telophase B L Tt
i OB T % telophase »% metaphase Dy 1.4
BFThBRLALTH Y, {€H3->T mitotic phase D
BEHCB L QR OH A & RKIE—F LB a 57,
Ik, BOACIRRENER HOT, 7 v FHMEE
SRR TIX, FRI4RRCE LD (BHEDM) 233
WS B DA, BERTALANFFY ef al.2® OEETI3,
[EHHROBERRYBEL TAERVEIRTEY, &
FRICEBVCTIZDORTFIZESKER LR T2 B
bhbd,

aTRAN e X 5 Bl D, IR owT,
BxDBEXBERT LIV, FHAEOSE & 4 4 4
THZL, BE THY, SML - Tk generation
time(GT)L 16 B Th 5%, Hela fifas Thymidine
BYHETHREL &, S 5% generation time %
48 [F#f§1 & LCT\» %, EHRLICH ascites tumor cell jzBg
LTCOEROBME XKD LE Y TH B, KLEIN &
REVEZ2 1 HUGHES®™ o 3% A\ % {iCi mitotic
time (MT) 55~72 43, generation time (GT) 35 B#fs]

&1, B.LUCKE?® ;3 GT 21.4 g#f§j& L, EDWARDS?®
1% MT %58, GT % 18 Kpfd, 4 S-phase %
8.5 IffHl, Go-phase % 1.5 K] & ##45 L, HORNSEY &
HOWARD®® > Adenin!* C % Fi\» 7= 75 i Ci3. GT 18
Wef) & RfRIEAY MT 30 4, G2Y 12 B¥ R & &< S-
phase 1% 5.5 R TH B L LT\ 5%, Bk 38 4
56 +a] L, MT#H1BMTHID L LTV 5, &
#1559 > DPNH-diaphorase % #: % 4 -3 5 #ifa% FIH
L7cSERIciks &, SIOK Y E» bEMERIHETS &
FhuE, GT 1349 20 B¥ &7 %o PMEDLSIKS &,
GT 37, G; 5.5, S-phase 7.5, G;+M 4 Fsff] & LT\
%o BERTALANFFY?) 2k % L, z22)LeF v Meta-
phase »ER+ %5k, doubling time & UCEHEL
oAb R GT 21 Bsf, MT 75 52 Lo Ml E Do #i&E%
#%5+% &, EHRLICH fifam GT 1 18~21 KTz
IF 20 R L E L TRV L Bbhb,

TN TREFONWTEZ B,

EHRLICH ascites tumor 3, HRZEAAEOBEAKR &
LRI TI L TRk, F#ETH#REIhTHw52%, B
—DEFETTBHEMERIN T B DO TR, FEOME
RNECERLTITL LW RSB TH B, Heidel-
berg Lettré DRf5pE ¢ LOWENTHAL & JAHN DK
BACLCR DR TH DHEMEE 45~47 DL DL, 7 2 Y
BT B %H (Copenhagen ¢ FISHER — Stockholm
D KLEIN #8 T\ 5% & Bihb) 1k, near tetraploid
¥ /cix hypotetraploid ¢, HARETCH5D1X, =D
TAYHIDIFH DRMTH 5%, %< © EHRLICH JiHK
JESSTix, HAUSCHKAS 2B LIz & kb, Yufafkll
mode A3 45~47 @ LETTRE %9, 70~76 ¢ hypo-
tetraploid, 80 Fij# D tetraploid 90~92 ¢ hypertetra-
ploid®® 7o XIZ O T H S MEI N TR H 4, 3n Jff
DL DM A I\, LA L, Harvard Medical School
2 BT tumor T 62~73 3£ distribution® 7R
LT DM, LEATRARL IsD 64~69 © hypertri-
ploid @ subline 2RO I N T B, =D tumor %
BRI hic= v A, BEENEOER ELS, B
3SR S 23RS, 8 HHIRIELL 72 &\ 5,
Ascites tumor ¥ B EOTBIHLT\W3% L RN 3
IROBEALERTZ LA T % W, RER
F7-flifgik 69, 66, 71 THbH, hypertriploid & &
bhbe &0 tumor XHEMLETIEI DHRIEY F
et T, MAUBHE130 Ricd Rsnd, —EFERL
b DEFOEKEE L LCRLcz LA D, 20
i hypertriploid &7g o7 FRMNDS B2 4 is b,
FIEGORFEROAOHBBEEINBNO LS b TH B
2, BOEREI8AHCRLEL W & T 2R]E1NSH
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Do), FEBRTOERFAEAKDO LI ODFELLIZhb
DD, ¥ 10% DEHRCHE L TELHURK O
REERE R 7t btV ARREOLEMAEIIL,
stem cell line DHEH B T F TRIZTFED T Lo
b2 HhoteDiR, stem cell LJ4ko K %70
DicE Wz bo

HEH L UTERICEG 5-FU LY Y 3 ¥ vR3HHE
HiF L LT, BEI TSk, BiB e 3561
FEENRD B RS0, ERICED & BLHh T 5
HEBH DO 1> TH %o {EM X thymidine monophos-
phate synthetase %fH#E 1, DNA A% HE T b
DTHYH, KERTHT S (5-FU B) @b Tidd
TELBL, BHEX G OH¥E, SHOI¥ehs LT
BL, BROWBENLRH 8RR L 7 b SARREMaD
# 44% TR L, EHEAK G Pa#Es 2T, Bb
hipnz & e B 2%, SEBRIL 1 R b ENCEE
(GBS 3 T Bo Lo LRI EN 5 RE#A%
#1BOEAERTHHDT, Z0L XX SHCH
ORI EE L OO THER DO T IV &
Bbhb, 2BBRE~DOEEIH LIS e h ol
N, BHOBEBET S, G oBTREERT I 73
HRE A7 IR B DT, URMENRHOlb DL B
LTWWRTH Bo £ L THRMRCONTELD L,
B4 BHEDOA6.65% O 5 HD 56%, Tibb 3.4
% 1%, FHloOPETCELS, FHEBEERATV 2%
ThBHo EHfEIL6HEME 3.38%, 9 KM E 2.57% T,
wxl Gy, SHINADTRIMID Z 2 THEFI hicd
DEEL Do 24 BEBRLRLEEOHEML B 5 DI,
generation time A% 18 Bl & % &, HMD ST
BMELZITINL 0N, LRI HELLZ L RRELT
LAV

5 FU-5 FU B0 SO\ Th, [ O\ s
50 % B Tiebb, 12 Bin b 24 BRI 23 ¢,
5 2 @ H O EAFDO 40% 238 U, 48~96 5[ T1X
# 20% DOMRABRCIEE DL\ FEBERLTED,
AT X RIS — R I LT B 2D 2
EMDEARKEEERE, DEOS B LM, HIEH
Ebo 24 BHBOREMTOWTRB L, REHIT
20% R, 4 HET 25% KETHEET, Lid
B w R EgRiabist o b o g\, 5FU-5
FU B0 24 BRI T 50% K RE LR BEYED, 4
HHIIL 80% wREE B0, 48 BrfECrb 1 4 fa
MRDBHEUNABNIEREDTNDZ LRED LD EE L
bbb, 5FU-5FU Bt 8 HE T, Al hE B cE
EREBR, i 50mg/kg TRXHHPELCH L END
HD TN EXWEITN D, BULHEL LI DAL

BFRRH O TRBR LT IR AT H D
N, FRRCKTHEGELERL OMAR-IZIKRD XS
EACD &L ST B,

HEIDELBERGER®® > D SEEATL 20 mg/kg, 7)I[ 55
Tit, 11.8mg/kg #{8%& 82.6 mg/kg(LDys D#1/2),
AWUBTIX 12.5mg/kg ##E 125mg/kg TRLE
WERERD, Lind, BMABEALLL R, fh
DEIEMNL, BAVEFALIC ORPHRELIDTE
D, AERTIX, VERERET, BEHL OB, EEK
O b EEEAS AL TR X 5 e HIV R ol b O Th
60

MMC 3 DNA &% BIRINCIAE T 5 KK Ch 5
», DNA o double strand iz cross linkage % 2|#2
Z L, £DkHIc strand ZHNCHBER SRR e b =
LARD, 2k DNA SR AEE X, % J- cross
linkage ¥4 4Rz phosphodiester band TY TR
HIETEHE I, DNA SRENFHINBD L5,
B R B 2 D HUEEM I 1 T, 98D tumor T
RN USBAICHE ¥ xR RS R, #5141 BRI
HIRIEADEHOR, 1% X O 3 © chromatin iz
BEOCELREZ Y, DNTHEOBHEREE Y R
BEINTND, Zhid RNA ~NOBEBks L E25
NBo FEROEETIT 2meg/kg [EAK 30 FH 25
HEPBRb T 50, BNARRT2BEEE L T 5,
A B one shot # AL LTkY, koiLErsE
& Lo SOKOLOF®? ¥ 2mg/kg o EHRLICH ascites
tumor ~DEERT 3~4 AHICIE D EH LB A0,
HRB S TRSTEFDOR R 2D 5 & L, MET 50
mcg/mouse (¥ 2mg/kg) HAH 3HH T DNA ~
Thymidine DOBFGAZR, 6~9 TR O ZH K
THEDLNICLHED LTH D, 1 mg/ke RERTH
5L 3T5MELH B, LDy O HLROUTChHo,
HEBRFREXHALT, EL£ tumor @ P& EL
R e 5 R TEIN U, MMC 2mg/kg ¥ 1 [@
AR, SWIcHRRSHEE O K T i, DNA &5 G,
B, SHIRTYACERA L, Mifam L b X 510tk
IEfio i d 8y b1 B, 5-FU i~ T Bitlic
EOVE LA A D L B 2 Hhb, MMC-MMC ftic
DNWTH G D 1 ERT L 24 BEICRL KL,
24 Wyfd] H OB C metaphase R—IERICE D £\ 0
%, block Ih T efedh by 5 b, Total 4mg/
kg JEATR, 4 H B oYk TR %77 X 75\ metaphase
RRZINDOR, FHEEE T ERERYBE T3, =
, BEETEEYZI T, Los LEAT
2, PR Edo—TcHbh s &5 Rl Rt
BRAFEIh2tenb Ly 5, MMC 1 EHARE T
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BREGEEEYRTLHLACEN T A0 ELYZ
FisT, BEOSEEHT TSN 20% L&D
TWb, Zhie MMC #7284 1%8 A BBl
R 40 0L DO LHRYLT, S0 4 BRCH
WLTRTY, 40 b ORI THH LT A D &, EW
<~V AOHOK H ¥ R L, EFMAEMAREIRELTE
T, FAIGHORMTHEULICLDEEL BN, FOK
2 LR, BUKSERATREL 7Y, &fFHEED 100 HEY
Mz, BRELEbDEBbhb, 20 X 51t MMC
BT, MR KBCHGIE, SLTEAn Y B
THZENHEKRD L E L BN%B, 5-FU &£ MMC r 0%
BoFABR ORI, MRSBOFEOE(LLDARB L,
5FU-MMC I b4 MMC-5FU 03 5 it steady
ThaH, R kRENLRB L, MMC-5FU X 5
FU ZATREREAZFOMBOHERII 2 A
e Bh4~8 HHEN LEL e 5D LT, 5FU-
MMC BT, fRACREMRELSHEINL, 8 HATILHE
HHIBE M T HRBD b3 T, 5FU-5 FU R
B TREOENRD bR, £FARCOWTHREET
BHoTee Ll MMC KB nicdic o B
XoXhb, BOPEOIRS ML, BalclEie 3k
D187\ o2 L MMC Wi L v 5FU % 8t /8
LICBADIZS Y, RO ELLIEFYHTHS LB
bido

KREBROBERN» D, MIGREF RS KRERS
BOZIR LD ZFERIIHER I R, BROEBH
oo T 2mg/kg L3 BINER LBV i LT
TR IREARAT B0, T LCEEN~NEL B
EIfER %70 < 350, JERRRES" Mo Tiigl o
FIENER I T 5,

R 2%, FBROHASZOBARITR D iy A%, MMC,
5FU #1384, MMC » kBN, 5FU %%
ETHEE L7z 5 2%, [EE R0 BHIME D LTh %)
BRREWEELZONRD, BRI IO TEENERND
DT, TNLTHOEFRZENRLBZME WS 2L d b
D, EFREACKD A—BEBROBARC D RZko R
BT ENHERDIN T B,

V. #& BB

EHRLICH RE/KJEE % A\ T 5-Fuluorouracil s kot
Mitomycin C O HIESIRZAR, ToHEH kLR
Lo FHEiOIREE LTS ZEE, Rkt s
RELREMEOHERES X OCEERM YT, Tk
>, 5FU,MMC #5800 MienisbErma s h
Too BEHOEMREIE LTI, B0 Zi& Mk
NEOLED EDBEEN, 5-FU CIBRnETER
LB LEANFE MMC #4 T generation time o 1

B HECRELELS, ERITEL SREEMHIGE - B
A~ DEE Y chromatid gap % % \» (% chromatid
breaks, stick 7¢ ¥ T, —IEILERTH DN EL,
BN RS 5 01k MMC T3, 2iEfER%
4B FELTRELLLLDTIZ1AWL2 AT
HY, 5-FU TRRLACEELHBRIR LR IchD
Teo e 2BENEANRELN TS, KB LEGER
W U CREEMIRARE LT, BebBme i
bt TOBEHERLZTTCERSOL, EEMEs
B\ FRCEEN DI\ E DT, —FY7c metaphase
DML EDOFTRAEB LR, 1ECDOWTTIED 503,
TESHIRRS AL, AT Lo BT Lo
Rditce PEBDFE, SHEEOBLE REKELD
BE, RFEAROHRY L TRENCHK T X ¥ Th
%o

5-FU, MMC & X o0zl &eickr & 5%k0 5 b,
HcHE L b oo EI VL, A—FKFAL2BERE
Lich o, f3EHLERERES Lich 005 23EERKR
X\ FHCHEMEEL D 2 6 2T, 5-FU-MMC,
MMC-5FU BEDHENRZE Lo MMC 12 k&, 5FU 1z
VEBERTEETHELTY, MEXLCKEELTH
W TCiE S BBIRMD Bo

Fadeia, KRBYRHER L HRMEBo~
B BURKRESE O ORCERER GRS 6 4k R
HWHEE ANRBEELI LD L T HHEROHACE
HicHEELRT L 2he, B TAUE»SHBOR I
WIS EBE B L LR LUABEE O N A BB L
3

B £ X B

1) EM, fii: BoRBEEEL TIHEAOREE,
#& - bEEEREs, U, 101, 1966

2) HE: EERMRaH. ARoORGE, KFEERE,
1963

3) S.MAKINO, M. SASAKI & A.TONOMURA :
Chromosome conditions in 52 human tumors.
J.N.C.Inst. 32, 741, 1964

4) S.MAKINO, T.ISHIHARA & A.TONOMURA :
Chromosome conditions in thirty tumors.
Proceeding of J. Acad. 35, 252~257, 1959

5) K.YAMADA & A.A.SANDBERG : Preliminary
notes on the chromosomes of eleven primary
tumors of colon. Proceeding of J.Acad. 42,
1966

6) T.ISHIHARA et al.: Chromosome constitution
of cells in effusions of cancer patients. J.N.
C.Ints. 27, 893~933, 1961

7) T.ISHIHARA et al.: Chromosome of 20 cancer
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and pathologic aspect. J.N.C. Inst. 30, 1303
~1323, 1963
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and MCIM ascites tumors. J.N.C.I. 14, 229, 42) BH, £ =—21 ) v e filatko Rz o
1953 To PIIKRFEFEMEE 73, 96, 1961
25) LUCKE & BERWICK : Quantitative relation be- 43) HHAER : SHERORGMETLL 9), BE¥ME
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15, 99~112, 1954

#, 2273~84, 1961
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120, 1969 62) B. SOKOLOFF : Experimental studies on mito-
50) H H¥FE : EHRLICI i /KM N3 B B0 8% mycin C. Growth 23, 109~136, 1959
AAHIE: 6, 121, 1954 63) H.KONTANI : Effect of MMC on nucleic acid
51) R.DUSCHINSKY et al.: The synthesis of 5- biosynthesis in EHRLICH ascites tumor cells.
Fuluoropyrimidines. J. Am. Soc. 79, 4559, 1957 Biken J. 7, 9~20, 1964
52) R.DUSCIIINSKY et al.: Fluorinated pyrimidi- 64) PEHF, fb: HEHREHR O PR B3 M
nes, a new class of tumor-inhibitory com- DERR 13, 1967
pound. Nature 179, 663~666, 1957 65) ¥ i< Ar=4v v COEEBIEH, ~1 b
53) C.HEIDELBERGER ef al.: Studies on Fluorina- ~ A4 vvOEBLFK, E¥HER, 1967
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ON EFFECT OF ANTI-TUMOR AGENTS TO MITOSIS
AND CHROMOSOME OF EHRLICH ASCITES TUMOR CELLS

Tersuvya Wartanasg, M. D.
The 3 rd Department of Surgery, Nihon University, School of Medicine

Cytological effects of 5-Fluorouracil and Mitomycin C on EHRLICH ascites tumor were observed to
discuss the method of employment of the drugs. The frequency ,of cell divisions and chromosome
aberrations were calculated to quantitatively determine the degree of growth inhibition of tumor cells.
Cytological characteristics of untreated tumor cells were as follows ;

In the peritoneal cavity of each mouse, 7X10% tumor cells were [inoculated. The body weight in-
creased by days and it was 1,35 g on average on the 4th day. Mitosis rate was 6.65% at the top
frequency and the mitotic phases were frequent in prophase, telophase, metaphase and anaphase in
order from high to low. Average life time of untreated mice bearing tumors was 17.8 days. The
distribution of the chromosome number of the tumors was varied in the range from 42 to 153, and
characterized by hypertriploidy 66, 69 and 71 in each sampling, which were stem cell lines. The
idiogram analysis indicated that the stem cell contained 1 marker chromosome with secondary con-
striction and that the [remaining chromosomes were acrocentric in shape. Chromosome aberrations
such as chromatid gap and breaks were counted about 10%; on the 11 th and 23 rd day after inoculation.
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On the 4 th day after inoculation of the tumor cells 5 FU or MMC was injected intraperitoneally at
a dose of 25 mg/kg or 2mg/kg. In the same way cytological changes were investigated at the time
from 30 minutes to 8 days after injection. The experiments were divided into following 4 groups :

5 FU-MMC ; 2 mg/kg of MMC were added 48 hours after injection of 25 mg/kg 5 FU.

MMC-5 FU ; 25 mg/kg of 5 FU were added 48 hours after injection of 2 mg/kg MMC.

MMC-MMC ; 2mg/kg of MMC were added 48 hours after injection of 2 mg/kg MMC.

5 FU-5 FU ; 25 mg/kg of 5 FU were added 48 hours after injection of 25 mg/kg 5 FU.

The cytological effects and prolongations of tne life time were particularly evident in the groups
MMC-5 FU and 5 FU-MMC, excepting in a mouse of MMC-MMC group. However, some of the tumor
cells remained unaffected. Almost of these resistant cells were cells of stem cell lines.

The results might indicate that successive combination chemotherapy, in which for instance a large
dose of MMC was used intermittently and a continuous small dose of 5 FU followed it, was the most
effective application.



