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Intraarterial Infusion of Hypoxic Radiosensitizer
RK28 in Rabbit VX2 Tumor System

Hiroki Suda
Department of Radiology, Yamaguchi University School of Medicine
(Director: Prof. Takashi Nakanishi)

Research Code No. : 407.1
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The effect of regional intra-arterial infusion of a hypoxic cell radiosensitizer RK28 (2-nitro-
imidazole uncleoside analogue) on rabbit VX2 tumor was evaluated.

Rabbits each weighing 2.5—3 kg were implanted with VX2 tumor in the left hind legs. Solid
tumors grown up to 3 cm in diameter were treated with X-ray irradiation. Tumor volumes were
assayed weekly by computed tomography (CT). Six rabbits were treated with 15 Gy of X-ray
irradiation alone, and the other six rabbits were treated with intra-arterial infusion of RK28 (80
mg/kg) two minutes before 15 Gy of irradiation. The latter tumors regressed more rapidly than the
former (p<<0.01), and the latter rabbits seemed to survive longer than the former.

The pharmacokinetics of RK28 and its metabolites in tumor tissue and serum were measured by
high performance liquid chromatography (HPLC) using six rabbits. During irradiation, a high
concentration of the agent was achieved in tumor tissue.

It is suggested that a successful radiosensitizing effect will be obtained when regional intra-
arterial infusion of RK28 is clinically combined with intraoperative radiation therapy and
brachytherapy.
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¥ 7z misonidazole & FLiz L BITEF o 4 7o 385
ELTHIFEEhT VL3,
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WIREERIE & A EBIE R R i\ EBH TS
Db TEH, BEREFNECFELELRD S
(Fig. 2a), —7, &HHROZ L vl ES
MO BEIEREME YR MEOFEICE L\ IR

Fig. 1 Contrast enhanced CT images of VX2 tumor in left hind leg. (Tumor ;
arrow, Left tibia ; arrowhead)
Control : 10 (a) and 30 days (b) after tumor implantation. Irradiation alone:
Before (c) and 4 weeks after therapy (d). Irradiation with intraarterial RK28 :
Before (e) and 4 weeks after therapy (f).
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Fig. 2 Histological findings of VX2 tumor when
tumor grown up to 3cm in diameter measured by
CT. (H.E. stain, 200)

(a) Peripheral zone, (b) Central zone

THoto (Fig. 2b),
EEBEIhCEREZRED IFH T,
AR (6T W&F GRIEEO
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Table 1 Chemical structures of RK28 and its metabolites. The metabolites of
RK28 consist of oxidized compounds (a~c), glucronated compound (d) and
compounds with cysteine (e, ).
N, C?—P
: NO \ NO
[%—NOI ENN)- 2 ( ~T>5-I\03 R 2
OJ 'O\J -OJ §'0\|
§-COOH oH— COCH
OH OH COOH
(RK28) (a=1) (a--2) (h)
N .
NO NO, N)"N(
ro: (o, Qe
ﬁ&ﬂq od <roJ -0
—o &
< J COCH ) S OH ‘:.1|)H
> COOH ol i Y
on "y H H,
H,N-CH-COOH CH;CO-NH-CH-COOH
OH
OH
(c) (d) (e) (f)
6. ZEHFIBE 10 /ﬁ
6 FicowT, RK28EEHEOEE N 3 X 0 M
oiGroup A (N=§)

EH D RK28% X 0% 0 (a~1) DR %
S LTc. {EEHISE I High Performance Liquid
Chromatography (LI'F HPLC) # i\~ RK28%)
EEH®, 104, 204, 3047, 605 0RE % HlE
L7z, e, FHE T~ TEE D pentobarbital
sodium & #RAE 5 LEH L1,
REER
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Fig. 312 A, B, C&Bu ki sBEAKLD
tumor regression slope # 7R Lizd D TH 5, A
BHERVTRTRTOERFI2H AL TE
h, BEEBME#208 B CHEEI BHEZI0E E 0N
3~4f5L7e5(Fig. 1b), B, CHic2>TIXih
Bk 1A CTREC L 5 —Ry R EE AR o R
YRDHLOD, FhUBILEELEEE 2R
Lic, CERLBR LB L X b RIFIEEFE/ S
B Rwic(Fig. 1D, B CHD 55 3 Fick v
T, BHFEES ~128CCT L TROEE LT EA
FZRDdDb Rl o, 3 BE D regression
slope IC 3 #EFHFEINCHEE L BB (p<0.01),
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4aiGroup B (N=6)
O3:Group C (N=§)

7

1 T IlIIHMI_l_
%
e

N

N\
A\

AWNTOA YOWNL FATLVTAY

0.05: \
N \\\
\ \”‘
\‘ \
001 = o \\
u o
| 1 1 | | 1 =1
0 10 20 30 40 50 60 (day)70

DAYS AFTER THERAPY

Fig. 3 Tumor regression slopes in group A (O),
group B (&), and group C ([). The difference in
tumor regression slopes in each group was statis-
tically significant (p<0.01).
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oiGroup A (N=6)
aiGroup B (N=6)
BiGroup C (N=6)

L
; [

100 150 (day) 200
DAYS AFTER THERAPY

[ 1
0 50

Fig. 4 Survival rates in group A (O), group B
(A), and group C ((J) using a Kaplan-Meier
method. Statistical analysis of entire survival
showed significant difference between group A
and group B, group A and group C (p<0.05).
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Fig. 4 iZ & F w2\ T o 477 #i[E % Kaplan-
Meier t(Ex TR LI DTH D, FROEH
RFTEEE 0K, R v &HiE®, X O,
fiife & OEREBIC X AEIIL L E 2 iy,
AFizonTik 8 ~25H (EEBHEEIS~35H)
ORI TXTETL, EH4EFEHMIX17.88 T
Hotc, B, CREOFHEFMMEEZ T h59.5
H,142.5BThhH, MAFL d AFLEELEEC
HEEMMOER %5057 (p<0.05). C#i: B#
LUHEL, AFHHOoEREREAYR L DD
S5 BDMHMETIFEZIFZDbhIch o7, CT
rLREFOBEE N ZEAEHEELICCHIHD S
H 2 FX200H Ll EoEF X RDIA, 1R EE
#1398 BB L, Z OFRBIZ O TS
I h TR oOESZMEEL T, BiiciHo
EBEYRDINNERTH B EE 2 Hhic, 200
B B4 LT 2 oot @EhctunFhd
JEEBIRRETH - 7o,

3. ERloESEARSL L CIBEARRE

HPLC # AWHIE L7 6 Fic k1 %5 RK28®
EEAR X OCMEMRER, BEERCRSEY
~L, TOEIXEhF158.8+40.8ug/g, 157.6
+53.8ug/ml TH iz, TOHEHEE L LRL X 5
A EEERL, 200%OBEXEFhEFHh
37.5+17.1ug/g, 31.2+7.9ug/ml T - 7= (Fig.
5).
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Fig. 5 The concentrations of RK28 in tumor tissue
and serum after intraarterial drug infusion.
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Fig. 6 The concentrations of RK23's metabolites
in tumor tissue and serum after intraarterial drug

infusion.
Tumor ; (O), Serum ; ()
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b, coBFBECE L CRTTIIERR, KN
L OHEREhTWwWAEWD Ridge 519
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Adriamycin OB & BER B L c#E <,
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HEEOLThOMIFETHotctBEL TV 3,
RK 280 B 7 R E B A 5 B R 2R
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THLEZLNhDH, BHEPLHCLYEEE
T5 L Bbh 5 EREEE M3 5 RK280D
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