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Clinical Study About the Combined Therapy of Radiation and Local
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Both in vitro and in vivo evidence indicate that the radiosensitizing effect of misonidazole is dose-
dependent, so it would be theoretically desirable to use as large dose as possible. Clinical studies,
however, indicated maximum tolerable dose of 12-15g/m?, which is one or two order lower than doses
used in vitro and in animal experiments.

We tried to inject misonidazole directly into tumor tissues before irradiation in order to obtain
sufficiently high concentration in the tumor tissue in contrast to lower level in the blood.

The examination. of the resected tumor into which misonidazole had been locally injected prior to the
operation confirmed high concentration of misonidazole in the tumor and ignorablly small quantity in the
blood.

Twenty cases were treated by our method. All the patients were either those who had advanced
tumors considered to be refractory to conventional treatment modalities, or those who had metastatic
tumors and were in the terminal stage after repeated radiotherapy and chemotherapy. Complete
response was obtained in seven cases (35%), partial response seven cases (35%), no change four cases
(20%) and progressive disease two cases (10%).

In the seven cases with multiple metastatic tumors, the response of the tumors treated in this way
were compared to that of the tumors treated by radiation alone in the same patient. Sensitizing effect
of misonidazole was clearly observed in three cases out of seven.

No toxicities in the nervous system or in the gastrointestinal system were observed which were
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frequently observed in oral administration, and no local skin damages by the injections were seen.

Local injection of misonidazole was shown to have clinically significant radiosensitizing effect
whithout any side effects. The combined treatment of radiation and local injection of misonidazole was
considered to be promising as a new treatment method.

1. BLoic

B O RAHRRC ST, BEESA
FAET % BAHRIET M OSBRI % W s sk
TRDLPVPEELMEEL ShT\509,

CoBMO DI, RO RKERT, &
LET Bt iR, WMEEE-C, KRR
BT AR REAICED T 5,
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I O L, misonidazole JFiEftH CI1343% T,
L3125 A OBECEERZD bhitts
foie,

BVEROKER» OEME, HROTE SEEK
AR W LML, = hE C0EFICARE
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CR: Complete response, PR: Partial response,

* Malignant fibrous histiocytoma.
** Adriamycin, endoxan and 5-FU.
*** Endoxan, adriamycin and actinomycin D.

NC: Nochange, PD: Progressive disease

BAEZHMHRERME H43% 55

20ml] % fHE L, YIE# R <EE N © misonid-
azole RO DRBEHTH BB A F ko BE
YRR L, Bk & R ciRm Uinch 3R & kst
Lic,

Al o FRE B CHIE X, marten B0 BEEE
IR M TF 74~ REBFECL 5T,

4) BEMROHUE

SVIETRENERPETH 510, BIERYRD
HEZRFOBEEDFICL o7z, Thbby, BE
HICEF 0 TSk Licd D% CR (complete
response) 50% LA -IEBMIEEE LI b 0%
PR (partial response), T TOHELHES
high o7z ®% NC (no change), ik L
7zb D% PD (progressive disease) & L7z,

HEIRKBERRFEOTRiCESIWTTo 1,

3. & E

1) EHEAEREDIRE

G4 XM BEBROERRKEAECTH 5
(Fig.1a). BEO L4 50 1 02 HH: LB
L7z,

FifH bRBCFEL, VBRMRERBRA L L
Z A160mg/20ml @ B T12.9~614ug/g D%
NIRENE B hiz (Fig. 1b), BHBEINE L 5B
EThY, Bhiacft wRcBEXET L, &
FEBAL & D 15cm BEh 7o BT CIX12.9ug/g D
ETh-7-,

RIRFIZBURE L fe i 3P 121 2ug/ml TH -
7z,

BiA F b ovwFhd 1 pg/g IFT
BHy, MiEETH 1 pg/mlLITFTH- R,

2) AREHF

ZhE To20fop L, CR7, PR7, NC4,
PD2T#H % (Table 2),

CR o 7 flvx, FEONAUALFEES 2 PICEHIZ,
100, FROEEES 36 GEFIT, 14, 17, #&
IR CREG15), MfEE &R (FEFILS) & 160T
5 > ?‘C.

PR 7 Bl i+ < 1 IGERG), —BiRIE
BALD 7o dIRRFW 2 61 GEFI L, 9) 3 X OFB1S
L ht+oicifEEcEiahofcbo 4 6l GE
#8, 18, 19, 20), TH-ic.
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4.

_,.....____-‘
Injection
1 6l4.7 mic g / g
2 502.2
SN S2.2
4 44.6
5 16.2
3 12.9
Plasma : 1.2 mic g / ml

Fig. 1-b Distribution of misonidazole in the
tumor, into which 160mg of misonidazole had
been injected two hours before resection.

NC @ 4 I3 BKE AREGER 4), ERREHEZGE
f111), malignant fibrous histiocytoma (MFH)
DI MER GEFIL12), FLHED B BEHEEETE M
B (FEMI13) TH -7,

41 1 2 ABEFHR S h,
BHRTHETL T 5,

PD (3 JfE o b RS CREGI 3) & F= 3R

FEFIISILIAE %
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Table 2 The results of the treatment

Complete response 7
Partial response 7
No change 4
Progressive disease 2

Total 20

DEMES (EFILE) D26ITH-Te.

BEBORELETS THlico T, —H%
misonidazole &G, ‘ﬂlﬂ:fr’kﬁﬂﬁﬁiﬁi‘ﬂ'@nﬁﬁ
L, #hR&wHE L,

FORR, HELMSD, BHBERY ODBHRO
B oEEGID 3HIGES 8, 14, 19), HFH, RH
Biphdtiz CR TH - IEEFH 2 #1 GEFILS, 17D,
Jtiz PR 141 (GEFI8) 3k NC 161 GE#FI12)
Thh, BEBEMOFTHRYRI?D - IEEFIX IS

Table 3 Comparative responses of the two treat-
ments, the combined therapy of radiation and local
injection of misonidazole (Combined), and radiation
alone (Control)

Cornbined > Control 3
Cornbined = Control 4
CR=CR 2
PR =PR 1
NC=NC 1
Combined < Control 0
Taotal 7

CR: Complete response
PR: Partial response
NC: Nochange

Motz (Table 3).

%ﬁﬂ%ﬁLf%%&%?ﬁﬁKEBh%W&

, MALBROBEWEARBEILh T, X,

mlsomdazole OREILLS EEbhA RO
ELRLhisho T,

3) ERIRE

FEM 5 | 5TEESE, 4 v RO DETcEES
WEBELRMN % 5 T\ oA, A TR EE
DERR, CT, &R0 AroEEROBE L b
Mo ic (Fig. 2a, Fig. 3a).,

1 [@30~40mg © misonidazole % [& %5 M 12 /&
EL, 2RRI%400rad DB EE 2 EETL
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Fig.2-a Colon cancer (Case 5), Before treatment.

Fig. 2-b One month after the last treatment.

fo. 85 E13480mg, #E#HE134,800rad TH -
7z,

Fig. 2b X¥EE&TH 1 » BoRETH Y Fig.
b2 AEDOCTETH A, BEITELITHE
Lic, #BEO—TE R L O\ 7B o kit

HABESE R RS S

43 H 58

A g

Fig. 3-a CT image of Case 5. Before treatment.

Fig.3-b Two months after the last treatment. The
tumor completely disappeared.

W, REIFESTER S Mo DIEFE AL < B
6 2 ATHRT L, FETECERE -1,

AEPILS : 35miL, FLWOMBEREL T, -
UEIL 2 LF 8, BAHRERC S b b3 E
FETLCELEKMETH S (Fig. 4a),

K2 2 DERE % &K ¥ 72 5 % misonid-
azole RIEGFA, /&l h BB CHEEL .

Fig. 4b QB TH 2 » B Th 5, BA B BT
CHEBEELHB LY, REHASERC RS
WHESIEHBHEEL LS TH o1,

ZDIEFIENBEASHH T, EEOE
BT L, BEYE2 » B CcRFSRLEHPL
PR, BHEMIENC TH %,

4. E =

Misonidazole ® U AR B RS R L B B R 74

THEH, TOPHRIERTRERTWBDIL,
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Fig. 4-a Skin metastases of breast cancer (Case
8). Before treatment. "A” was treated by the
combination of radiation and local injection of
misonidazole. “B” was treated by radiation
alone.

Fig. 4-b Two months after the last treatment.
“A” showed partial response while “B” showed
no change.

in vitro T4%0.5mM(100xg/mb), in vivo T1x100
ug/g DV XN ETH B,

AETORE & X EHRRE & OBIFfIcoT
%, Ash HL'®RFEEE I 1 g/body 845 L THE
BEAREL2.4ug/g+4.2, Wiltshire 5'133g/m?
BE5LTH60ug/g FORED DS, EEM®100
pg/g bl EoBE T 5125 gmBECEY
BE L hidiz bisw,

& #® E © RTOG (Radiation Therapy On-
cology Group) I misonidazole ® phase II
study OfEEn b, 1EEETIE3 ~4 g/m?, 6
BETORESEL2. 0g/m*PHFAEEL LY, B
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ARTOBRKRABRL, ThTo®EETTbit
Wh, 1E5 g/m2e v BILEEER ClREs
TEis\,

Fig. 113160mg ¥ — »FTic {REL B/ ED 5
MTHBH., Wi=mb6ldug/g, Scm B iz 7o BT T502
ug/g Thotz, Sl L LEMTAEEPLE L
TERE5cm LA 1E500eg/g Ll Bz s o Tuvfz &
Bbhs, »FERTKEREEINE LCRYE
DEW T HEHLE2100ug/g bl iz 52 &
XEERZETHA,

V)b & FIRRCERm LA AR ch B B 1321 . 20 /ml
LEETH-. 2HFREIERCEL TR, i
ZEHSAREA L TETAAF BT LIcELT
b, EHEEHEIEORS EE_DERO TRHE
Lt Th I v&Bbh3,

{ERE IR RRANY, EMSF—8oEHEERO
GRS DD LHE IR T 5900 FELk
B&, BEO R bIEET % B E O IEFHEER
LD TCRBEC L HFREESDBOT, RO
EEARE SR, L LEYERCESE 2\
EDNHERINOSEIOEKRRTHRBEILLS
FEANR TR b o Tz,

fePREBR O R OETRIICKETS -
Totcdd, BEGRFCIT LIE®, BRIAHE
TAHLRNCIE LERAR S -7, LL, 0O
& 5 TefEBI b A B =R RFT O E#EHR 2 HE
L Filfi x5 & L,

CR7HIDH B AFITEIREKRE {TeWRET
Botetd, 2HXBHIBEDOKE IR LA
ExFEESE (GEF2, 10), 16IkKEiEE
B (EFIS) Th-Te,

FEG 5 (EEGIHRR Lichs, MLERFEOBET
CHIEEDKEZDOLOYMAREMTHEAIE
B L ETAREEETH Y, misonidazole B
FADENRR EE 2T\,

PR 7 Gtk Hehr 1 61, &epFET 2 4, BRI
BORtSicbD 4flE, WTFhbdRAREICEES
Thote, REETHENRSh, +o7ciiRHE
BXxhTwhiE, CR &RAHEFANRD T & B
ha, BEIEAE»-EWS Z LT, RFTDE
BgRE LT, BAFMoBEMCsZ &%
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HoTh, BAFMETSZ Lz EbRS,

NC 461D 5 b, fEF 4 OERBREZ, TE ALY
RO L BB TSED LR TED, KEXT
BHRHE ST 5 OERELRD - o, EGILLOEBE
BRI, BBRECES~OFERTH-TD, B
HER L OSMO RTINS -, EMI3OH
BOGEMEE b REE T LAY BERRPFTH
B i,

PD 26D 5 b, FEGI 3 (k1T © fir o BB 5
FITHotz, BARE L THhic T LT LT
Wicle b BB X hi, 4 BEET LR
feb—E PD & Lic,

R, RELEHLER S ClfTTcE, B
FRORIGS +oBRTcE> 2 TEYLHETE
B 0X, fEFI120 MFH @ E &% (NC) & EF
16D = FHEIREE D B =% (PD) © 2 72T
b5,

220fEFI D 5 %, CR 7 #, PR 7 #, 144
(70%) il b0 RBRD S h, 2 F
(10%) fiho 4 BIIFIEAREE E T _E0H Lhie
L,

R 5 B 4 A % & L T misonidazole & 5
OBHBELYRHNT L ENTELTERAD S S 3
Bl R LA E DR 2 HERR T X /e,

SBEOEICEDL LRI ST 4 HlD 5 b,
OF R, MBETEMtic CR o 2 ] GEHILS, 17)
W, WThL RSO BHEMT X b AKXk
ERELYBATCRALLICHEIRBIENTE
o, BEOKEFZIEZAUEL L, RESKELZELL
T, NBE OBICEX RE T AERELD 3,

Bf BI85, RS I PR 0 fEFII8IE, HE L
# 12 PR TH -7, EFHELOBREIREHA
HoHF»KED o1,

JREHR B EORICE VLT VTR
D3, £z NC TH - 1fEFI120 MFH © K [iix
Bl ThHB,

Misonidazole ({88 MG D 2 % BRI 18
BT 5 EEahTWw59 I h@ % 2 misonid-
azole DR e D XEBMEMiAD 5D HEED
HWEE, AbmESMOBGEES, FOER
FROL IR EREETH S,

HARS MRS F438 $55

SEBI 5 DAEBEE LR ) KERBETH -7
#3, misonidazole ¥+ HET 5 & E AT ¥,
T IR R BB b, FELEITHs s
HIENTERLbDLELIhSD, BHERO BE
%, EENAEL Rl i FREHREL &t
%52, misonidazole & +45# 5 T &, X
s SRR RIS TE S,

—7, 4[El misonidazole REXHALT L4
CEHTH -7 2 floE#HE 3 MFH & F 55
HIRETH D, FCHHREIER D DT H -
. T OEBRMARO SRR RERETH 20
T, EEMEE N BHRERETH 25
£, misonidazole % ff L T % #hR 3D v &
Bbhz, B@EgEsrd & UEBRARI
WEERPBRIIGAENEEZDBRD,

Misonidazole /& & 5 6 F B Hs oo Rl FE 5
& LT, BN L CRREIHEE s
BHFLhE, Lhrl, BEBBLTELBIR
FHRIESL, ARETTOoZREYL > <MD Ah
he, »HBEFEISILAI NS,

firrh a3, EFYERER RS SRBESTET
HHEPY TR, LEKREOBHITHETH
DEDTHERLI(HBHEIYPETEELEI T
5. Wi ok, Denekamp 2294 ghi~<Cuv 5 X
50, B4R E D BE T oxic cell DATE I ES
fNOERRFTHHDHEHLHBELTLE
EAREENTCHLTH S, BWILS* ML CIH =Y
# FLJE T misonidazole 0.1mg/g body weight #
S L84, 1,000rad BT D8 CIrRBEEE R I
Tedvole LHEL TS,

{5 Z49% 5 13 misonidazole D BEREGE Y X bic
W35 L HE I T 5920, Hofer 5200, =
v AW EMRIC X % 8h4 5 ER T misonidazole &
AR ERBAEIATHC L1z b, EFHO dose
modifing factor (DMF) 4 izt LIEF @0 Fh
21~1.57TTHDH, HETRIEEEDTHEL TS
ZEMTERLEHREL TS, HL, HoERD
misonidazole @ # & & 130.5mg/g A & T H -
7o, AMCRBE T hd25g/50kg EERE I D,
ThicHY T 5 oBEENIRELS 5 13 /HE
LIS % 2 b iz, misonidazole Bk, i
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ROBRBO=EMAFELHIF I N B BIEETDH
D,

Misonidazole i X B RIBEREIER & 23, 3
B & MaEME N #HmE ShTvw 520 il
# o 2 B %, misonidazole @ & 2%, £ fil i
2, RUBRRRREEYSVICERET S, RiELics
4, misonidazole O FFTBE B THE kbl
b, WA OBS b E L ielthiisbizy, L
ML, Lz & A L misonidazole DR EE
13, BRREEE S TR ET B, BB
Tl LCIRRE L e T h, EFHSA~D
BisdicvweErbhb, -7, HMlgdiks
EE L - TERIRE = iz s THHT

5. F ¢ ®

Misonidazole f& i & & & #t 6f F Rk 0 IR RIS
HoutEa s Lict o5, LToER2E-,

1) misonidazole 3B X b +5 i EHA B
ExBs o EHATETHD, MP~OBITILER
FRIET b LR IR,

2) HETRESULK 2060, RO EEDR %
BELicEo s, 14 (70%) wBHTH-T,
EERBOBELYHETHEMNT, BERMTEHE
LTI RRE LI Z A 3FICH b
SRR LL By R A2 b,

3) AL & b WER, HLERE~OEIEA
HAEVIREC I AEEORELE IR bhinh-
P,

Ll kX b AR GEERICE S5 TH Y,
HLWEREE LUigTcEs LBbhie,

X (3
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