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Radiosensitization Effect of New Hypoxic Cell Radiosensitizer RK-27
on Normal Tissue and Ehrlich Tumor of
Experimental Animals

Yasumitsu Kohda
Department of Radiology, Kyoto Prefectural University of Medicine

Research Code No. : 407

Key Words : Hypoxic cell radiosensitizer, RK-27, Ehrlich
tumor, Enhancement ratio

The toxicity and radiosensitizing effect of new hypoxic cell radiosensitizer RK-27 were evaluated

in vivo.

The LD50/30 value in ICR mice was 1.21 mg/g.b.wt.

Whole body irradiation of ICR mice with or without RK-27 pretreatment was undertaken to
determine radiosensitizing effect on normal tissue. The LD50/30, indicating bone marrow death was
6.75 Gy for irradiation alone while 6.93 Gy for irradiation with RK-27.

The radiosensitizing effect of RK-27 on hypoxic tumor cells was studied using Ehrlich ascites
tumor cells implanted subcutaneously in the thigh of ICR mice and locally irradiated under hypoxic
condition. The result was analyzed using the TCD50/90 method.

Enhancement ratios of RK-27 on hypoxic Ehrlich tumor cells were 1.42, 1.51, 1.58 and 2.10 for the
doses of 0.2, 0.3, 0.4 and 0.6 mg/g.b.wt., respectively.
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SKRIME > LRENICEBRERBICEECE 510
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DWTRHEREE CTHRRERIThobhic, #
AN ERRBEEREom LR Rbhirs
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SEOHIR E 5 MIEAI R S W02 BT
%, Misonidazole @ % & % iR 3 5 EH| DR FES
HEREH & ADFIE AR L O PR SRS HOHR
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KE:IELS | Ehrlich JE KIS /a2 L 7,
Zhik, Fx oBECE—Migh A% 24RERILA
O ICR/JCL = ¥ AP Ic B L, Fhi b
He U 7c @S fifa % LIt% ICR/JCL = & 2 i jikfs®
fE e kilr, 8E—IESMmEBRORL U g
ltkchs, T TF—EHDOMI%E ICR Rt~ v =
DOFERCBHEL, SBUEMEIICH 5%, 4 HED
fEFZMia L &K RIL, Zhy 5 %IEFEYE
A2 &~ v 7 AR CHER UAIREE
WEIER LIz, ZOfFEIAEPTIT -7, Th
b oM Trypan blue THe L A4 # §a 2 % fn
IR CHE L —EM B (5 X10°Viable cell/
Sul) % = v AZ5 AR H T i B HE U 48R R4 oo B
AR A LA, BAROEE DK X
BMEE LD 7 FxxBuCiElL, BRG]
mm TH -7z,

EAR UEEE
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FRF, & Eh, R hi RK27T2 A7z, 1k
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droxy Butoxy ) Methyl ) 2-Nitroimidazole ¢
Misonidazole & [f U 2-Nitroimidazole % o ZE #|
THDH, USRS HEROBHE - - Tk,
Imidazole B4 Purine i@ TR EFZTH 5D
T, 2-nitroimidazole & EH & B+ & £4%
BB (R 7 vy F) FHGELRTHENEERS,
RK2TWLEARDH LS Lke—#ED RKAL&H+ O
RK-28 412, RK-281c& % 12 IEEE 5 o~ afn
FBEBRK2TICEE it WETEL s T35, #
ARILNELRRE I CABREBKTHEFRLCAY
fo. EFHOBEM O ERIZIZ0.15~1.5mg/g.b.
wt O T 9 BEOEFEIC X VR, T oMo
ERTILEEHNEY X HBHOTHT <Y 2
TEREA i E LU,

X #REBSHE

X BREEB IR M KXC- 18 EMGBERER
RV, BREELSkV, BEM25mA THBRN R
I2 X - T filter 35 X OVRIF—# R 5 Bh 4 s B e %
ExZTBHE L, Tihbb, EHESCT2%E
# & HgR & ot RO KR T120.3mm Cu+
0.5mm Al @ filter Z{#A L CEME0. 7Tmm Cu),
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Fig. 1 Chemical structure of RK-27, RK-28 and Misonidazole
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HIXSICEL Z &Itk ) EERSIER S EE
EEDRBOLZBR B LTETELLDOHE
LHBREHINB L ITHRoTWS,
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DAL L H Ui, BENI RIS
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TETW I EBBEEM L, ~ v ACEELAO
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Table 1 1D50/5days and LD50/30days values for ICR male mouse after
irradiation combined with or without RK-27(0.4mg/g. b. wt)
LDsoss and LDso/30 values combinedir radiation with RK-27

ICR male mouse

(8 weeks age)

REK-27
0.4 mg/g. b. wt

LD50/5 (S.D)Gy

LD50/30 (S.D.)Gy

- 12.77+0.47

6.75+0.71

+ 14.21+1.36

6.93+0.85

L5
1af %
1.3

1.2F
1LiF
1.0F
0.9r
0.8
07k LDS0/30 days 1.21=%= 0.07 mg/g. b, wt
06}

LD” in mgsgram body weight

05

L U |
24 T 3 5 7 9 11 30
Hours after administration Days after administration

Fig. 2 Changes of the LD 50 values after intraper-
itoneal administration of RK-27 in ICR male
mouse
Changes of the LD 50 after RK-27 administation

RRER

(1) FHEIRHSE 2L 2308 HELEBIELEE
(LD 50/30H &)

FH% ICR R~ v A JEREN I 515, 24
FCRREEBEAT, D30 EE T 1H 1ERE
—RANC AL BEL, B 5 hEd S LD 50/30
BE%*EH L7, Fig 2 cf5#oRRREICH
5 LD 50fEOHR 7R Uic, 5 24B5E8 0 511

Fa & ZE) & < LD 50/30 A f 21.21+0.07mg

(5.63%10~"mol)/g.b.wt TH -7z, T OIEIXEHF
BT X b #E® X} T\ 5 Misonidazole @ LD
50/30 F {E2.0mg (9.95X%10-"mol)/g.b.wt & b {&
<, RK2TOFHESEIFE 25,

(2) BFHEBEL-BEOHSBREBH L 2
LD 50/30 A& (EH## 3T % FH & KEtgo
PR%HR)

EHB5BIERERE 512X 5 LD 50/30H
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EOF1/38 1M 50.4mg/gbwt & L1, =
OFEBTIRRE Lz Y 2idih -1, L
HLFEBRERCHTTEEBHEL, BHEEER
Rezlic =365 82, LD 50/5 AfE & LD 50/30
Ef#EH L, Table 11273 L7, BE5E & w3
BEEZBRDLD 50/5 FEEEFSREBC
1,277cGy, EHFE5RT1,421cGy, BEETE 4 Rk
T5EE 2 bR B LDS0/30H fiElXF 7 1675
cGy, 693cGy TR I HBETTD bith -
fo. = v AEEBES I LT RK- 2T R R RS
AL TLWitnWEEZ bR,

(3) Ehrlich @5 #RPafsia1k 4885 o B &
BT B SR & A OGHRARHR

Fig. 31T L5106 DO EBRBEYIE L,
T7tdot, Control B & L-CHUEHIERE (=),
M (=) ¢RK27#E5 (=) &R (+) 02 H&,
EMFEERGE T TR (HRK-2T#E (=) ERI(+H)
D 28, BUORMEBRESEETFCRBH (+), RK-
21 (=) (R (+) 028, A 6EHRPTH 5,
RK-27# 5813, FBRE&M T OEBR 0. 2mg/
gbwt £0.4mg/gbwt © 2 BEL, HHEEE
T 0 %EEIZi120.2mg, 0.3mg, 0.4mg 2 0°0.6
mg/gbwt @ 4 BPEAFRE L7z,

@ ZHE 5 o B SHRIE R4 B B H A g
EEES

RK-27 0.4mg/g.b.wt 55 & R 5-RED Y
FOEFFERE A 1 & L, Relative tumor volume
X HAECH L7 Tumor Growth curve % Fig.
41RT, HEIEXRD BT, RK-27T3EH 8
ITRIEMREHET OES L BFEINH %R 2
RE oo,

Q@ ERRLHTERRSOBEEHEBE RIS

HAERSE #5488 #4145
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RK 2T (-) XRT (=}
RK2T (=), XAT(+)

RKIT (+), XAT(+)

AK2T (=), XAT (+)

REIT (+), XAT(+)

Fig. 3 Scheme of experimental procedures. Ehr-
lich ascites tumor cells were transplanted sub-
cutaneously to the right thigh of ICR female mice
under Nembutal induced anesthesia. The mice
were divided into two batches. One batch was
assigned to one of 2 RK-27 dose groups (0.2, 0.4
mg/g.b.wt) and then irradiated locally with 180
Kvp Xrays (H.V.L. 8mm Al) at a rate of 775.4
c¢Gy/min under aerobic condition. The other
batch were assigned to one of 4 RK-27 dose
groups (0.2, 0.3, 0.4, 0.6mg/g.b.wt) and then
irradiated locally with the same method under
hypoxic condition.

TR R R

RK-27%0.4mg/gbwt # 58, FBFELEMET
©500, 750% 71%1,500cGy B & L 7 Bf & Mat§R
B -T500, 800 F =1 1,500cGyBH LD
Tumor growth curve % Fig. 5 127 L7z, 800cGy
BHEE TRAEZCENEDLRhiVA, 1,500
cGy T2t 3 T Growth delay D4 R
bihiz, Table 2 vz RK-27 0.2mg/gb.wt 3 X O
0.4mg/g.b.wt 55 TCD 50/90H, /bbb
FBEH%I0E Biz50% 0 = v A CES Y RATHT =
VbR =T EHOLERBREYR L, RK-27
0.2mg/g.b.wt # 5 # T X TCD 50/90H 1,255
cGy, RIFEFEFFTI1X1,454cGy TH H, 0.4mg/
gbwt # 5 T3 TCD 50/90 B (X FEH & 55
1,082cGy, RIFE#H 5 %1,390¢Gy T H - 7. En-
hancement Ratio (LLF ER.) Bl bLEAIFESR 55
@ TCD 50/90H % EH|#H 5 FORETH L E
1%, 0.2mg/g.b.wt #5-FT131.16, 0.4mg/gb.wt
FEFHTI31.285 fs o7z, RK2THIEEHEHT
DEFX LEFORMEIRETT LV ORERY
B,

@ BHEEBRSEG TEAE S OEEME Ik

PRF634E 4 A25H
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Fig. 4 The effect of RK-27 (0.4mg/g.b.wt) on the
growth curves for ICR mouse-Ehrlich tumor
Growth Curves (48hr Ehrlich tumor) under Aero-
bic condition

Table 2 TCD50/90days values for ICR female
mouse-Ehrlich tumor after irradiation combined
with or without RK-27 under aerobic condition

TCD 50/90days
ICR female mouse (Bweeks)
48hrs Ehrlich tumor
Aerobic condition

REK-27 i.p.

Condition RK-27 TCD 50/90 valus(Gy) E.R.
14.54+1.89

Aerobic 1.16
0.2mg 12.55+1.28
13.90+1.92

Aerobic 1.28
0.4mg 10.82+1.20

(85)
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Fig 5 Tumor growth curves for ICR mouse-
Ehrlich tumor after irradiation combined with or
without RK-27, 0.4mg/g.b.wt under aerobic con-
dition
Tumor Growth Curves (48hr Ehrlich tumor)
under Hypoxic condition

VT % BRI R R

RK-27%0.4mg/g.b.wt £ 5%, SHEBRELHE
TC1,100% 72131,550cGy RS U 7= B & & p /K
FRSR G T CEAFER 51,100 F 72121, 550cGy
8 L7=# o Tumor growth curve # Fig. 6 ic
AT, RS TIR1,550cGy BB growth
delay 7i@%® bz, Table 3120.2mg, 0.3mg,
0.4mg, % 721%0.6mg/g.b.wt # & & B © TCD
50/90B %KL, Zhbd ER 3 Fh£hl.42,
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Fig. 6 Tumor growth curves for ICR female
mouse-Ehrlich tumor after irradiation combined
with or without RK-27, 0.4mg/g.b.wt under hypo-
xic condition

1.51, 1.58%02.10CHYH, FEHHEEOHME
ER. o bR HBERM SR bR,
% ¥

S PRIG H 34 X e Misonidazole 239843 7
BRE EFbhichotoz Skt L, #x ek
BARREIh, FhovEHTH L ET5%
B3 RIS & EH 2B S S h s floES i
Bid oRIBEAc kBl Ehs, BlL, BEESHEA
FTELREREFE CREME &  EREE»NSR
BL, ToMEHERORRIBRERE 1S
L, EFo—EHSELEREELER IR
W5 R EE EREH TN D bR T W AIE
ERRARRE O U R R O R S & 7r o T SBT3\

AARERSEE §48% 45
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Table 3 TCD50/90days values for ICR female
mouse-Ehrlich tumor after irradiation combined
with or without RK-27 under hypoixc condition

TCD 50/90days
ICR female mouse (8weeks)
48hrs Ehrlich tumor
Hypoxic condition

RK-27 i.p.

Condition  RK-27 TCD 50/90 value(Gy) E.R.
0 25.61+2.36

Hypoxic 1.42
0.2mg 18.05+2.00
0 25.60%1.40

Hypoxic 1.51
0.3mg 16.91+1.09
0 27.27x£3.05

Hypoxic 1.58
0.4mg 17.244+1.90
0 25.60+1.40

Hypoxic 2.10
0.6mg 12.18+1.11

TEDNDOEIGETHEL, ThIVMRESSEIR
HTiTbhsBEROBSRERHEFcED L >
KELL TS HEWIETHD, ABRBWT
TR R R ST i o B SR R e 1 B S R H5 R 4D
Bz FORBRERESE L T AR ETSICLARH
ERTCVCHEVEIEETHRESLBD, 05
LHEEHOMBECEL TR, TogoBRET
Misonidazole 23R EE R A~BITT A H KM
HREOWREENE LRI T EHERIATE
h 29 Misonidazole AR o {5 55 HA fa B R 8 R
FloBZicix, (1) BEERAEXLIEDS,2) &
2 FF5, 5\, (3) Misonidazole D%hHF
PR OEFRHATE LI HANE Z B,

RK-27MEBEOER &\ 5 SICEE L TER
ShicEHTHsH, —#IZ Nitroimidazole B3
F o AR BRI, Nitro Z0ERZOH
% &, Imidazole IR2BI5 L, &M & £ hic
B3 5 ZEH 45 F o RR T M X IEREE 5 3B 5 L ¢
WAIENM S T w5228 RK-271% Misonid-
azole DIGHEWRME L LT, MRIFARRTLEE
% b h 5 Imidazole A B LI 5wtk B 25
mzbhTuwa, TichbAlIgTR I KER L2
B TKRBEYED, =—7FriEa' AhTIRER
PHEL TS, LaL, I SKEe0nE-

HEFN634 4 A25H
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@ T[] U RK-series ®{b-& 4% RK-28 X b 4 fig s
BV EE 2 bR, IS8R oS
EEZREBEYIEE AT EEHEE Y R
(RzvAy F)BEELHTLENLRD, —#
ZE D L 5 BB EE (nucleoside analogue)
O OLEY R MERPIF 2 BB LI W EED
h, BIE4EE 5 H 88 HE i T 72 < # - T nucleoside
analogue @ % & 7c & 7z \» Misonidazole X b %
HREEEYBEHTE 0 TREVNEEZLRT
Wb, RSSO ol SR LBEL TY
BEEZ LN, BEERETI®LHRTERD
BASSTE 23S b A TR 5 51202929 [ &
DREI EERB~OEH OB B HBIE L T
F b, Adams® b (KB M B AR BREH] D 5>
REFEHO—D L LT, EEEBE~OTEICLHEE
TRl R ORE I L2 HIT TR Y, FEHIFR
DEREOMBR Lo T Wb, REBMORKEE LS
SEHREL (Octanol/Water Partition coefficient)
Tda% & Misonidazole 1%0.43%), RK-27130.35T3Y,
RK-27TDHMEVME L fs - T 5,

=77, RN (A S A Fa R o Tk A AR 4
Bhgy, BEEMUER S :FEL2 AT
5. BEHRBSROBES T O BB sk
BIBIhTWitwabH 50, BRS TR
LoTHE L2 KOEED EHRTENTHS
DNA S FiciBErms Lich, Bz X 2 EEE
o4 L BETFEDNAGFOBESCHMEA
SHE & DNA 5 FOfEEXHIFHECL - CTE
OBEZHETS EELLA TS, BFERE
KRR A PR B RAH O HUNRIE RIS, BT 2%
FERZFIC L 5 DNA G FOBRIE L ShTHk
h, CORIPBEELLELLATVWEDTH
Hiosnes) LR BRI B MRHE ) T T A
THH, ThnETHEINCERAOE RN
HAHE IR R L AR CHBEL, BFHRAMLE
{7k BRI R KEL R ABEELRHHZ &N
HMbHhTWAY, ZOBFHMEOHEL LTS
{{Fih b ok E1/7 (one electron reduction
potential, —&&FEICEE) & E1/2 (half wave
potential, #FHERL)TH 523, RK-27TI2 20Tk
El/2ERBME ZT R TEH £ hi2—-270mV TH
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%% —7, Misonidazole ® E1/2fE 1% —272mV
LHMEIRTE D HERZFFRCMETH 5. §
D X 51z RK-270 5 EL R # 1% Misonidazole ®
SEARB L VEVCETHED, Zhb0EMLE,
RK-27i Misonidazole & [A5EE OB T B %
Y, BEEERPPEVWEHThL LHE L BR S,
RK-2TDEBRFIEE M 5 8BRS R oKk
743, Ehrlich f&2K#ifa 5 #4805 R o /) E T fE
BxHTiTo7., Table 3ILRT X 5 CAKE
FAR S T CHAHRE LB, RK-276f B#E% TCD
50/90EIC X » THET 5 & =D ER.IZ, 0.2mg/
gh.wt ¥ 5 K2 i31.42, 0.3mg/g.b.wt 5 Fic
(31.51, 0.4mg/gb.wt # 5 Kf 1 131.58% 0°0.6
mg/gb.wt #5RIZI32.10CTH b, BHEREKEE
OERHRIGEHE I hic, ZOBEYRUCERE
B~ R THE S RIcHF 5D Misonidazole ic
B o RBRER & LB 75, —RICEH OB
EE®EYFIRTAEEIE, FIoroFEH oo FMH
DIDTHY, Thik, BHEOELWEHHER
THRGRYHEETRELELBLhS, £ T,
MEFORE &% LD 50/30 8147 5 E& 53R
—RhBLICHRELL?®, ZoRECOER
MR, v AEWEBCHT S RK-27T08 M
LD 50/30H ©1.21mg/gb.wt TH b, +D#50%
D0.6mg/g.b.wt # 5 B © # 5 %) £ % Misonid-
azole @ LD 50/30H2.1mg/g.b.wt D #49% 1= %
7o A1mg/gbwt 5K O HRENE & HEr L7,
Table 4 iw/m3L3b, ER. X RK-27T, 2.1,
Misonidazole T2.49T % b, Misonidazole ® 5
PRI RNBBR TS L WS Ry EE, in
vivo 125 1F % RK-270 (SR 3 MR 1o 5t 3 5 B RK
HROME L Z OREL D TTH S DY, in vitro
BT HERGROBE T IS b5, V-
79 cell & - 7= B 6 D EE Tt RK-27 ImM
#5#H O ER. 132.5, [ U < Misonidazole ImM
BEHOER. 2. 00 R/ TH 0%, ZEOIT
chinese hamster V-79B130H cell % i\ 1mM #
EFTER 1X1.56%, F¥i<= v 2% L5178Y
cell  fiv-ER. 1.70% 78, [ E o Misonid-
azole 5 X h WRHENbLT ek Z &
HELTW5, ff - CEBRRES M T 5
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Table 4 Comparison of the efficiency between
RK-27 and Misonidazole

Diose Enhancement
Drug (9 of LD50/30days) Ratio
RK-27 0.6mg(50%) 2.10
Misonidazole 1 mg(43%) 2.49

RK-27D B ¢ iR 8RS R X in - vitro i3\~ T
Misonidazole L RIEE O EBIC L THH T
Misonidazole ¢ A& Fic/kc s 2 b h 5,
RK-27 D KRR 53 5 S at SR R 4h B IF
BT 5B EE T 5 & Misonidazole
ZEEZLDOTRRNZ LB LN E ot F
7z, Ehrlich & L AciE$ 55 NF Sarcoma
D8mm FEH % H\ - EB T TRT 5081k %
SHET0.3mg # 5D ER. 121.31E &L
Tk 9, RK-271% Ehrlich [E##1Ch < fho
ERES Zo\WT b T OMSHG RS R T X
hTuw3,

BT 2 B I R e B S AR R & 7 5 38300, IF
HAABO KT S % 5 EBEMICS L, B
EREZ RISV EREE L, = v A EEEMR
233 % RK-270 6f i %) & © K8 #S F 1% Table
LIZRTERYTHD.,  OFEBRTIEH0. 4mg/
gbwt BENFHICEFBHEYT- T\ 505, B
BEIER K35 LD 50/ 5 B & 5865t & Kk
% LD 50/308 3 3EH 5B L R 5B L DT
BEEZRLTWEL, 13EAELTOMNIE
BRI TR S h T A IEEES B8 By
EEREICS L RK-27 (Mt & G L T b 4E
IR EPTRERVWERENE, O LixHTH
4 Misonidazole THER LB L TH DY, —
7, ERRFHTOEB T2 RK 27T0/ER 2
Table 2 iR 3H120.2% 721320.4mg/gb.wt D L
ThoEHARSECHVTH ER 1X1.16%F 7213
1.280 ER. 8 bh T\ 5, A URRES —84
% i - 7= Misonidazole ® %8& 13 1F BR 3 444
ToEE x4 % ER. 31 THEESELRLT
WU, U LIEBRR &M F oES st LT,
RK-2TOMEBRFHE TR T EBELET T
bR REYRT EVCIOIERENEB LR, BFE
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MG B E oy, FBESLE T OES
MR EEYREATR L LT8G5 55
2399, EE X IEBR LG T TR AR R R
mdbhiwEEhTEkb, V-719cell Vi f
B 5o in vitro DEB TS FEEEMET Tk RK-
T RVBBD bhigh o EBELTW
5%, [EMFESEMH T OEHIT LT RK-2701
REBRVREINAHFCHAL TIKRDO L 5 EET
HZENHFELS, AIbZhEToORUERFEY
Fi\v~7- Misonidazole % RK-28 D £E: T3, £&
o O.ER. 2.5~ 3 DRI%R L9, 4T
U e B SR o ES o A H 452 EE R
THEEhD LHEEEIhZORHL, ZoBEI
BT HEERTIL Table 2, Table 32265 EEh
%5 0.ER. 120.2mg/g.b.wt #5851.76, 0.4mg/g.
bwt #E5H1.96LETLTWHETHD, 5L
ZZTo “0O.ER (BEDHRIL)" oERIES Y
SEA BRI L 7RG TS L ERER Y 5B 5
#ufc TCD 50/90H # [EH # FHIM L 7oV RAE TR
B LACERER,LHLE SR TCD 50/908 T
L7fETH D in vitro DEBRTITbh 5BE/LD
HAE L ERRILOREL LB LIELRRD, %
DEMFNOBBELCEENTEENHOREE X
DIELO»E Ui, -T2 TS “0OE.
R.” (XBHEEOEEPNCHFET 5 EEERMRO K
CEoTEBTHZ Licind, 2% h IEEEESMt
ToXRTHBHFCEBRFEMArEThb L X
D & %o TCD 50/90 H L IEBEZ MM 75 1 p ES
YRR T 58540 TCD 50/90H it~ Tk &<
AETHY, tOERSTRLETH0OERIME
FTFazlicins, BzoBERT5ERE
ST OERER OB, “OER AMETLTWL
HZRIBHEOEE CT CIERFMBEAEEL
TWAABEEHAREL TR D, ZoEEEME
% LT RK-2TH SRR, 1 %825 ER
CinolebdEZbNhENLTHS, EBESEM
T & SHERRLGT OBEE T 5 ERIERH
b, RK-2713470< & S {EEERSMH T T L bl
AR ERESRE R LIS 25, IMEREEM
R REHI D E Y, RS CIEH EhT
Wit s H b, SH oA ok B

MEFN634 4 A25H
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DE LN ICERE O Z(Lic £\~ Misonidazole 73}
FL OB REY R T &V O BE R £, B
Ly BRELRcHBcE e wila b d b,

ERFESFHETOBERCNTHERCBEL T4
SHIRMNVABELE 25, ZDHRICEREERA
DEMRMREOFEDOF ML DEIE V2D &
& A ORI R % in vivo D EZET S
THHEEIC"0O.EROEE % B3 CHBRIEROF
2RO LERLLINBELRBERTHS X 51
Z2bhb, ¥FiZ oz L%, Misonidazole O
RIES T A 35\ CIEB RIS AR I 2 AR A
FHRCEDL S BIF LT 0% b - LR
THRERD D LIFEHER TV AR, it
BMEHOBERICACE LT IRLEELBAbR
5. BUHR IR S c R U, R & R D EEA
AR RAIG N E O OEIG W THEEL, O
EVWHBHIZE Y YD X 5B T R onRME
ZERERORSE, RERHH-EZOMED
RECHEERbh D00 TH DY, Fl, 20X
5 TR 5 A 5 Misonidazole i35 L hypoxic cell
marker & L TO&REOBFRE, FHHRNEH
T35, ZhbDWRmoL <, iR THET
Misonidazole # 5 <A+ 5 Z L2 X hiThbh T
¥ b, Urtasun 5 3MC T 7 < L7z Misonidazole
NAFEHBED MBI in vitro TER L, BES
EAMEWBELSERTZERIEHL T 5,

ZLTD&*H T3 -2/ Lk Misonidazole @
EHOBRELZRHRB LRI Y, EEADKR
FfgoE & WEFHETE S &L, MlfakE
AL BRE 12 10%, melanoma 2% 6 % o {EEh
FEMBRAEFET S & LT\ 52, %1 Franko &
{3 Misonidazole @ imidazole B} % 4C < il £ %
SHT 7~ LEF~OERIHE & b MEEL
BEFEB~NTHOFTRILLEEH LD
hypoxic cell marker & L T Misonidazole
1beta 6 584, imidazole % 7 <A+ 54
NPT EhTWwWaB ERANTWBD, % hypoxic
cell marker & L CEEH|I ¥ EHT 255051
& LT, Rassey HILEBREIIC ABIICIE- T
REEERELERHTHS EMEL T3,

RK-27 DN 5 MICB T2 |MEIRLEADHID
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7w, [ U RK-series k&4 <% 5 RK-28 i
DWTIREE 2 5 BB X h, s
Misonidazole L b $ B it Eh 3 X 52 L8
EOIhTE D, RK-282MEMFEIEE I L
FRBEE LB L 0BE L H 5%, RK-27134k
FRER X, RK-28X b b ESMHE S8,
EFEEFEGLIBRCHM IR EHEIRTE
h 49, Misonidazole D IIEKE #afk & L CIEBRZEA
R RACKHE, RBShsZenELOR,
4 Hypoxic cell markerd LTHREL T\ 7]
BEMLDLEEbND,

ZOWETIXICR =% 2—Ehrlich BER% B
T, Misonidazole DARE 157 L < {EEEEIEE A
PR EEABERHYE & LTS X i RK-27
D in vivo 12317 5 ARG R AR L, &
BRsRER MR I X3 5 M AR R SR A E A L
7o, invivo IZ B T 5 MR RS R oL = »
MEVIBDTTH A, TORHBHMEHR T
Misonidazole @ ¥4 R % L@ %5 & o T i
hote, KERBEBREL L FoO o & INMERERE
BRI L > TEE L2 L TH 523,
B RIEIME L Td ThoZCHEH & L TR
JCHEN LB XS BTk, BEEEEN
BEVETH > THERMEL o KEREMVTHET
B YRR CELR B /MRS EIRS & Ot AR
E BRSBTS b I bR RE L E S
TENTE 50T, EMHGERIG B8 s
FESHERGEYRHA LR LY 28 L
CRVEIRBRIGE BT, BESELYED
LM HTH B, & ORICHEHRBIEA & L
T OFEH DA %13 Misonidazole D BF7e %38 U
THA B DNT g o o PRREEE M 0 43 E1 IR S s oD HE R 4D
RisEOBFH B EDTRATHM S hENEd
DTH5, RK2TITBET Y, 58, o ERES
1T B OBE L £ R 1T 2 BB R ES
FRREANC R BO Z W b DBRBEL B A TS
bDLEZHRS,

&

35715 R 5% N 5% 4 B Tk 4 1 R A R A 0 . RK-
210HM, EHEMABICK T 5 B ERSE, &
MRS A T B B R Ric o T

25
an
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ICR = v 2—Ehrlich fEKEEE M A T £
TV TR LE1:,

(1) ZFIEMo LD 50/30H{EX, 1.21+0.07
mg/gb.wt TH -7,

(2) IEHMEBICx T 5 BRI R I35 &
ﬂ?‘.ﬁ bRl e .

(3) {EERRE AR U R RS R 2 3
Dic, BMRBMEHRICL, FBHREBREKEHOED Y
AL7z, ER X0.2mg/gbwt $#5-8T1.42, 0.3
mg/g.b.wt #58£1.51,0.4mg/gb.wt #H5EET
1.58 % 0%0.6mg/g.b.wt 5B T2.10T H - 1=,
M ib3iciES, M EEEM AR - - E T L ER
FEFHAHREFHER ER—EER Y, AWRO Rzl
LT, #IAZE SRS HiENEHm 02 iy e mESE
FOICHMETC R s WA R L T, BH & EHEMH
B|ORHEL LW T Lot - sl FE nF—1%
T, EERITH L T e Jo$sE B 3k s R L oE
EP
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