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The effect of Misonidazole on radiosensitivity of Ehrlich ascites tumor cells was studied in vivo.

Ehrlich ascites tumor cells growing intraperitoneally (ICR/SIC mice) for either 1, 4, 6 or 10 days
were irradiated in vive (whole body irradiation) with or without Misonidazole.

Immediately after irradiation tumor cells were transplanted intraperitoneally into new animals. Four
days later, the propagated surviving cells were removed and counted for analyses.

Enhancement ratio of Misonidazole at the surviving fraction of 0.1 were 1.0 (for 1-day-old), 1.3 (for
4-day-old), 1.9 (for 6-day-old), 1.9 (for 10-day-old) and 2.8 (for anoxic cells) respectively. The gradual
increase of the enhancement ratio of the ascites tumore cells during intraperitoneal growth from 1
through 10 days might be attributed to an increase of hypoxic tumor cells.

Cytotoxicity was not observed at 0.1 mg per gram body weight of Misonidazole but was at 1mg per
gram body weight of Misonidazole in 6-day-old and 10-day-old Ehrlich ascites tumor cells which were

supposed to contain hypoxic cells.

These results suggest that Misonidazole may prove an effective radiosensitizer for hypoxic tumor

cells.
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Fig. 2 Structure of Misonidazole.
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1) Growth curve ¢ Misonidazole ® in vivo
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Fig. 4 Growth curve of Ehrlich ascites tumor cells
in peritoneal cavity of mouse after transplanta-
tion with 6.7x10° viable tumor cells.
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Fig. 5 The cytotoxicity of misonidazole following
mouse intraperitoneal transplantation of Ehrlich
ascites tumor cells.
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Fig. 6 Effects of Misonidazole on the radiosen-
sitivity of 1-day Ehrlich ascites tumor cells
irradiated in vivo.
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F. 0 Misonidazole § A% & 125 CATE o F ik
TRER U, JBA L 7o B SRR B b e
Ti32.5~18Gy 0 R EHE X 4 M EV < r 2 sp
T, PHRBTIR2.4~18CGy DRl 4 L <
NMEGFT T e le, BbhicliHEE—-445
K% Fig. 61cR Ui, CHBIGRE r 8 115548
BMTFT0.95TH Y, HHABTIITH 1 )X
CREATWALSK, 1BEEDEH T2
Misonidazole 1%, H&HigOBE 2B L 72
U, B0 A FR A0, lind 5 0 ET 5 G
#3525 Enhancement Ratio (LI E.R.fli & 52
) REHTAHL1.0CH%E (Table 1).

(2) B#% 4 8 HoEEMARE LT

Table 1 Enhancement ratio(At the level of 0.1
of the surviving franction)

Dose(rad)
MIS(+) ER.
L Img/g.b.w.

Anoxic cell 2420 880 2.8
1-day-old 770 780 1.0
4-day-old 840 630 1.3
6-day-old 1600 850 1.9

10-day-old 1500 800 1.9

Dose (Gy )
[ 5 10 15 20 25 30
; ' T ' | ' T
0.5 Misonidazole
1 mg /g body wt.
B Q =
N
- } o
0.1 \
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Fig. 7 Effects of Misonidazole on the radiosen-
sitivity of 4-day Ehrlich ascites tumor cells
irradiated in vivo.
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(3) B 6 B B OESEMARICH LT

Zh b oEFMRR L TRV BEHRIRE T
HAHREERBE T, 2.5~25Gy DR EHIFEY 5 B
BERET, AR TR2~19Gy * 4 BEORE
TH5., BORICHHERE-EFRIR%Y Fig.
81z7= L 7=, Misonidazole * B+ 5 = &, {5
DI AR LT 5 (EBI GRS r fE I
X REJEET0.95, PFARET0.87TH 5. )ERfE
131.9TH o7z (Table 1),

(4) BHEEI0A 8 oBEEMIacw LT

COEHBMIRTH LTk 3 ~24Gy & 4 B
i, DFABFTH 3 ~24Gy % 4 BRI oM B TR
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Fig. 8 Effects of Misonidazole on the radiosen-

sitivity of 6-day Ehrlich ascites tumor cells
irradiated in vivo.

L7, Fig. Qi@ B —AEHFRMR LR L, E.RMER
1.9TH -7 (Table 1),

Fig. Qiwmr & h T\ 5% X 5 iz Misonidazole fif
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TWaD, MECEROABITIZERF Lok
o T A, (FHBIGRE r i X 438U BEC0.97,
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Fig. 9 Effects of Misonidazole on the radiosen-

sitivity of 10-day Ehrlich ascites tumor cells
irradiated in vivo.

Dose (Gy)

5 10 15 20 25 30
I ! T T T

e ¢ \¢ Misonidazole
N 1 mg/g body wi,

: {\ \4\\xi
01f ™

/
/

_/

v

o
o
I

Surviving fraction
g

0.005 [

0,001

Fig. 10 Effects of Misonidazole on the radiosen-
sitivity of 1-day anoxic Ehrlich ascites tumor
cells irradiated in vivo.
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T bR 2 B Lic(3 ~25Gy % 4 BEfd), 7x
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v AMREA L D MIREFE L, ThaHEAoK
SHERE X BT 5 BT 2R3 5 0D 5
TEHRERLENLTHD, BOhBRE—ERF
KR Fig. 10ic7R Lic, GHBIRE r fE i3St
REMBFT0.96, PFATT0.0TH-7.)

ER{Ei22.8TH -7 (Tablel). bz, £F
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Fig. 11 Enhancement ratio.
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HAEFMEFIX in  vitro TiX HelLa i@ BT
Puck & Marcus (1956) iz X » colony formation
FREL L TR LD THNLA, In vivo Tl
Hewitt & Wilson (1959) =X % CBA f—=v &
CEHRRBELR) v BREFIMR X FRRBHL,
FOHIMIE Y v 3B O TDyfl & F58EI1C L7z ik
2 dulution assay technique & LC4n5h
Berry & Andrews ik b ERE LIz, Z0
FHEFAZMECHETE2EL, 8% )
EpggEschB, X, Till & McCulloch (1962)
OFEIMEC X 52 v = 3G, HERI0E
BET» 5 EHTR MR EHRCR b hE
ZHER DR TEL,

A SE5 Tk Ehrlich fEKEHAax AT, 4
BLI-MRZFEL =y 2 CBEL, BEsES
HEW X -fe, T, invivo -» in vivo 47
BTHD, CoHEORMBAREEEFEIC XX
W onERMER TV ALFIEE LT, 1) Bt
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~ 7 R JEREPYTHERE LT\ B K EE M o it
EHR - 5 B2 W T nge'® 5% Ehrlich 8
HEEMI 2T in vitro, in vivo FiEIZD\W
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HHTERVBBDONEFHOTAnELRKE
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E T2 TOMFEE 52 X i oxygen con-
centration DIETTHAHH Z LR L T 5,
COZ L, =V AREACTHEEL TV 55
DM E I, FIXBEREOMERL H O
FOE D & i cell population 23, 1EkeHE
BREOEME &bl T, ok iER
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% M\~ T Ehrlich JEKEE M~ B, &R
CEHIL e, £, 1~ 3 BolEKESH
fid T @ oxygen tension {3 40mmHg T & Ik 1 ©
oxygen tension LIZEF UTHH, 4 HETII0
~40mmHg, £ L T7H Bic/e % & 0~10mmHg & 7¢
HIEEHELTLAY,

L2 Ligdib, stationary phase O EE#IfaD
BERESE Mo\ TR BT, o REHE TR
S5 oxygen RO LI TEBHHETE T, &
DRI D BFHREF o Tit cell age I2BIER
LTW5 & EMRHE IR TV5919 Berry et all®
I & X stationary phase D i1 G,stageic &
BIhTwa, L, Sinclair?o#f&ic kL 3 &,
## Chinese hamster #3151} % stage-depen-
dentD % F 132 h SO oxygen effectic X
HFERAL Y KX\, X 5T, stationary phase I
5\~ Tk potentially lethal damage(L1# PLD &
09 OrepairitBlE LT WA O TIiLinu i & s
bhTwa, BED L 2 A, 20 PLD ® repair O
BowTRBELATIRIR, FE, S
Chinese hamster hai #if@% Fi\v~¢, PLDR =5
¥ % Misonidazole D% # plating efficiency %
FEEE L L CTHEEY L7248, PLDR » &84 5 ke
PEZOh5MPELIEER QT 2o\ L RE
LT3, —F, ¥, $)IIE<o 2 mwEeE
L5178Y #ifa%x A\, in vivo-»>in vitro 4H#7ET
PLDR & bhiz X 5 EWMEL TS, 2o
PLD @ repair (3 0 AR AN L CBET
REERHEL > T\5BH, ToFGL—FL
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EHI, A OMOKRIZE T, SEDOHK «
DOERIFER L AR data BB LR TV 5, T
5 Ehrlich fEF % ~ v 2 5 KB B T e B il
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Rar&HFTTRBHLTCIBER—TH Y,
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Dose (Gy )
1 5 10 15 20 25 30
T T ‘l T I
0.41 \\\\
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\
c hY
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E B \
goo \
=
z
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b
\\
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A 1- day-old

(oxygenated cells )

Fig. 12 Survival curves for determining the pro-
portions of hypoxic cell fractions.

B xs s EKESEMRO P, EBREMS
FELTWAILERLTWAEBbhD, 22
T 120 AL LT, hypoxic cell DE|E % HEE
LT&f. Fig. 12R LIS E{HRDE - L b
Z ORI aerobic cell DL D TH Y, b ok
4 2 iR A% anoxic cell @ Zuhs b7 54k
£MoboTchsb, 4BH, 6HHE, WBHD
Misonidazole Z #f A L le W BED R h b o
fiicd b, hypoxic cell & aerobic cell & DES
E£RTHh D, £ Z TGy #BE L =B D hypoxic
cell fraction DEI &% RDT A, 4 HEO R
T10Gy % B4 L7ck§ (A &5 @ surviving fran-
tion (%0.08 (B &) THH,

hypoxic cell fraction D El& % X

aerobic cell fraction DE|&% Y &35 L kD
2ADH DI

@O X+¥=1

(2) 0.08=0.41X+0.041Y
bR S X 1H0.117 710Gy BE L
gD hypoxic cell DEIE1X11%TH -1, BRI
LT6HHEIBBDEIGERKRDS EXTh bz
ERICST%TH - 7z,
- ZhLoER¥AVWC4HB, 68H, 10HE

D 10Gy FE 4+ © Misonidazole §f A B o surviv-

AEF614E10 H25H

(71)
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Table 2 Expected surviving fractions as
compared with actual surviving fractions

Expected Actual
4-day-old 0.046 0.040
6-day-old 0.069 0.076
10-day-old 0.069 0.068

ing fraction OIARHER R, KRERE & LB L
I,

4 H B ®Misonidazoleff i B O surviving frac-
tion D HAFHEIL Fig. 104 Fig. 12i2 X b

11

J00° %0.09=0.0099
89

100 A% 0.041=0.03649

F 7245 surviving fraction 130.046CTH 5, T2,
ZOEBEX Fig. 7L 90.040TH -7z,

R LT6HE, WAREDEYRD S &
Table 2ic R LIcZ L TH T, Thbhb, &
HECR T 5 R ERRSEBR TRDIE L 23—
LT3 I Edbhd,

B, BEOBGHREECERL T, BENKE
FhaERREMROFHEIERMETSH D,
IhbMifat BRI RH Z LItE O ENRL
bhT\a, SEwigm3 2 Mk E Bk EMR
EE 2 LSO THMRERT & » TERE#RD
BCRS o iRl e B v k4 A R O g R A+ B
KB RTH A, Lhifuz, o Misonidazole
X > THELhERE, KX HEERECE
BTEsEEbh5,

%

Radiosensitizer, Misonidazole % fJ\»T, Ehr-
lich fEKESFMID in vivo HC o & s 5 BRI
x4 BRI TR DS R R,

(1) Misonidazole @ = 7 A in vivo Ehrlich &
KEEMRC R 2 MiaEs g SR KFE LT
ZWEACFED bRz, T cbb, 0.1lmg/gram
body weight T3 &R L C IS
{, lmg/gram body weight , BEHEDERH
BeEFe@BHohic, Th&HEEHCE T 5
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fafoin & wigd b 5 5 EEREEERO
EREEMcERT 2 LBbh s,

(2) v AJEWEMIC T L 7= Ehrlich JEk 8
B iliig D & WIEANT 33 5 Misonidazole 1mg/
gram body weight D5 & st & O 6t H%)
ReBRE—MREFRBBCORL, TOHMEHE
Do R MEAEFRE0. LT 5 KB 5 HatHE
BWED ratio I THE LTz,

£ B¢ © D Misonidazole ¥ 5-1c X 5 it iRk
FEnhancement RatiofEi¥, %HE# 1 H H (initial
lag phase) 1.0, 4 H B (exponential phase) <
1.3, 6 H B (transitional phase) T1.9# LC10H
H (stationary phase) T1.9TH - 7=, 4, anoxic
& T o H %R ¢k Enhancement Ratio 1%
2.80fEx T,

(3) 10Gy [R5t L #-Fs @ hypoxic cell © &%
K@i, BHEE4HETIY%, 6 HETH%, 10
HEST%TH -7, X, £BEICBT 510Gy B
F o Misonidazole Bt HEE O I ER KD, EE
EEHBLTARD EMBRIZIE—-FKL T,

(4) stationary phase @ EFMIHIC I\ T,
Enhancement Ratio DfE»31.9DEX 812 L1
FEORAHRRRICER L TR IcfETh 5, ik
b, BB EE I Tk o statio-
nary phase @ cell population #% model & 7z b 15
ELBLTH5B,

Fa#x B b, EEMEEMEEL Y ¥ Ui BE
NER—EECREL MELEF 4. ¥, &%
BRL, #kiealih%iBh & LicHE%E —fi+Embik
HRERUBRASECEROBLYELE T, 26k
WRFEIcBR L, #6 2 3°108) 5 e 0 % T - Fe B 37
ERAEIRESSERAHPRTELCESOBELE
LET,

Z ORI EFEMREMB &AL 1. /NEFILBE
O—HEEOBINCL Bz LR AT S,

Z DRSO KELRBRMSTE 3 Fl24 B 0 41 B FE ¥
HERFELEs GRD cTRHELL,
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