|

) <

The University of Osaka
Institutional Knowledge Archive

Title YM-08310D IE & K OB MR T 9 2 AT HRFHFESI R

Author(s) |ZEIL, &

Citation | HAEZMRGTIRFESMES. 1978, 38(9), p. 888-902

Version Type|VoR

URL https://hdl. handle.net/11094/19588

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



888—(58) HoRE SR A e MRS H38E Hox

YM-08310 o IEH K OF PRI
53 % BT R B R R

BORUE BB O SR
£ il B

(PRFNS34E 3 A10H32H)
(PRFNS34E 4 A 21 B fed* A=A )
Radioprotective effects of YM-08310 on normal and malignant tissues.
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Department of Radiology, Tokyo Teishin Hospital

Research Code No.: 407
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Radioprotective effects of YM-08310 (S-2-[3-aminopropylamino] etyl-phosphorothioic acid) on
normal and malignant tissues were studied. Female mice of ICR strain were employed for normal tissue
experiments and isoplants of C3H/He mouse ascitis mammary carcinoma (MM2) were used as an experi-
mental tumor.

The three different experimental assay were used in experiments, i.e., (1) LD50/5; radiation dose
which is required to be lethal to a half of the irradiated mice in 5 days after irradiation, (2) ED50,/24;
radiation dose which is needed to induce complete epilation in a half of the irradiated mice in 24 days
after irradiation znd (3) TRT50 (50% tumor regression time); time required for a half of the irradiated
tumors to decrease to a half of the initial volume after irradiation.

The test agent was administrated intraperitoneally 30 minutes before each irradiation and irradiation
were given under air-breathing condition or under tourniquet induced local hypoxia.

The LD50/5 of animals treated with 400 mg/kg of YM-08310 was 1914 rad while that of untreated
mice was 950 rad. DRF(dose reduction factor) if expressed as a ratio of LD50(treated) to
DL50(untreated), was 2.1.

Under air-breathing condition the ED50/24 of animals treated with 400 mg/kg of YM-08310 was
3830 rad, while that of untreated mice was 1834 rad. DREF, if expressed as a ratio of ED50(treated) to
ED50 (untreated), was 2.09. Under local hypoxic condition the ED30/24 of animals treated with 400 mg/
kg of YM-08310 was 3426 rad while that of untreated was 3192 rad, therefore DRF was 1.07. A smaller
DRF was found when irradiation was given under local hypoxic condition compared to under air-breathing
condition.

TRT50 of mouse mammary carcinoma was determined after single or fractionated X-rays doses.
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Under air-breathing condition (4000rad x 1), TRT50 of treated mice was 6.3 days, while that of untreated
was 6.24 days, so DRT was 0.97. Under local hypoxic condition (4000rad x 1), TRT50 of treated mice
was 7.23 days while that of untreated was 7.61 days, accordingly DRF was 1.05. Under air-breathing
condition (800rad x 5), TRT50 of treated mice was 6.84 days while that of untreated was 6.73 days,
in this case DRF was 0.98. Under local hypoxic condition (800rad x 5), TRT30 of treated mice was
6.99 days while that of untreated was 8.0 days, therefore DRF was 1.14.

The results obtained from the present experiments suggested that the radioprotective effect of YM-
08310 was less effective to tumors than to normal tissues. These results might indicate a possibility
that radioprotective agent YM-08310 behaves like the so-called differential chemoprotection in vivo, so
it is useful for combination use with radiation therapy.

This radioprotective drug must be used for the purpose of improving therapeutic gain factor and not
only to serve to improve side effects in radiotherapy.
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Table 1 LD 50

25 mg/kg 50 mg/kg 200 mg/kg 400 mg/kg
LD 50 | Control - - - ’ . - - .
| 30 min 60 min 30 min 60 min 30 min 60 min 30 min 60 min
wseos| o0 | %[ = [ S | (M| -~ - |5 | 5%
wsos| 23 | N | (P | Dp | (To | e | | e | B
R A S s N s Y
YM-08310 was administered 0, 25, 50, 200, 400mg/kg intraperitoneally ( ):DRF
30 or 60 minutes bhefore whole body irradiation.
Bl e e L :II'Q D50 Vs DOSE OF YH-08310
B L. BAESEE, B0 3 HAoHEY \\
) # A CHI LB B R Te. IR O\
PWET S ECHT, WEAR, BEAEE | N OO
ELT, aféxaxbxc TRDE, ZZTO a, s \\\‘::::‘*__:-___.__,, s
b, ¢ BAEETHS. OEBHMLEMEO SN
AECKHUAREY 77 Be7 e 5 b L, A § i S viec's
DEBOES ST HETCOERE Y57 kX > }’\
DRt BHIEOHEOEMCHED LI EEO % -~
RMELRY, BHEO BREK L LTRD, T T~
DR X b logit 437k T TRT 50 & 3Rz e
M. EEREER 0.6 r 5

1. IEWE#cxT5 YM-083100p5# %5

YM OIEEHM @ X35 BtRpE LR 2
¥ %7, LD 50, ED 50, B35 —@D
ShETieor.

5, YM 0EFRSGER CREERBH T
OEMRE % IET Hlcdic, YM HEE » fk
#H lkg 24, 25mg, 50mg, 200mg, 400mg @ 4
Ay, YM EEERA ¥ Co R %300, 604
D2@YEF8MI D THZH 4D LD 50 &3k
fo. (Table 1) B&E, = v A DI I B 5EME
W EETH THY, ETHRF, TER X4
T, ThbLDETRBERELE 2 bhi.

YM GRS 5-#:304 OIR ST LD S0 1335
EXxHITTHECERAL, 6ELBTHETSS
F—iCEL, 400mg/kg DL THRERRLIE.

(Fig. 1), ® DRF (Dose Reduction Factor) 3
BEEEZHTCECERL, 400mg/kg F5RD

DAYS
Fig, 1 YM-08310 was administered 0, 25, 50, 200,
400mg/kg intraperitoneally at 30 minutes before
whole body irradiation.

LD 50/5 132.1 :E%m Lic (Fig. 2),

—J7, YM $:58604 O FEH T30 RH
P gL, #5& LR OB —E DBIRIX
B bhithote. $E2TLMEDBERED LT
1%, YM, 400mg/kg JERERNBEL-300H @ RS &
Fledz L& Uiz (Table 1),

P BLEAR R LB Lic, BAEOBERI2E
BiaE 302 FBLEE C HETRELO
13, BEXORIGHFET T2 X5 THooTH
221331 H Clko . BEONIRE CHoRE b
Hogiide, tOBEXHL, BEOL WD
DT DHEFRBROFIIEE DT,

air B4 ED 50/24 (33fMBEE, 1834rad, YM
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DRF(LD50) Vs DOSE OF YM-08310 6 3
ED S0CAIR COHDITION)
/imv 5t
207 DAY a}
7DAY k
] / = . \
S 3 N ¢
(2]
& / > g \‘\
15p " h‘-\-..
/ ~ @ o TREATED
/ 82
3 AN
< \ :
\\\0
.“ﬁ__“.“‘““o‘
B 25 B0 100 200 400 7000 CONTROL
MG/KG
Fig. 2 YM-08310 was administered 0, 25, 50, 200, ]
400mg/kg intraperitoneally at 30minutes before 20 25 .

whole body irradiation. Fig. 2 indicates YM-

08310 have dose dependency on whole body Fig. 3 Under air breathing condition ED 50 dec-

lethality. reases with time and reches plateau at 30 days
after irradiation,
Table 2 ED 50/21-31 (air condition) e
Table 3 ED 50/21-31 (Hypoxic conditi
Days | Control | YM-08310 DRF - Y ¢ pome et o)
: Al0cg e IE Days Control I&SI'OSS]‘P’IP | DRF
21 3566 5841 1.64 mg/kg IP |
(2058—5642)* (4422—16393)( *° 21 5018 7000 1.39
23 209 o (3995—23312)* 2
(1783—2446) o4 3192 3426 1.07
o4 1834 3830 2.09 (2843—3700) | (2738—4041) y
- (1599—2;30&0) (268;10—5:9323 — e
(1272—1898) | (2224—3630) ! 2% _ 3426 .
29 1519 . (2738—4041)
(1259—1724) 97 . 3201 -
a1 1383 . (2762—3628)
i 2 - (1693628 |
*:95% C.L ol
ED 50 means the radiation dose under air 30 - (2762—2628) |

breathing condition which yields complete epi-
lation from 21 to 31 days after treatment in
half the irradiated mice.

*:05% C.L
ED 50 means the radiation dose under hypoxic
condition which yields complete epilation from 21
to 30 days after treatment in half the irradiated
400mg/kg FrLg%, 3830rad © DRF 132.092 mice.
LD 50 o DRF k3 UfElCH 27z (Table
2). XfEHRYC ED 80 0Zfbx 7 7 7R T & ARY L, air R ERILY, W, MER O
R DR LIt H b i (Fig. 3). MOMREHL, KRVPEZ LTV IEERL
hypoxic [B5HFR:@ ED 50/24135%11B#%E, 3192rad, Tyv+% (Fig. 4, Table 4),
YM 400mg/kg #¥53f, 3426rad ¢ DRF 131.07 2. BT YM-08310 DR

THt (Table 3), #FEHAYT ED 50 oZF k% [EECT 5 YM ORfERhE L a5 0
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Fig. 4 Under hypoxic condition ED 50 decreases
with time and reaches plateau at 25 days after
irradiation.

Table 4 ED 50/24

| contrion | Gmgig) °| ED S0/24_| DR
Air o (15933050)* 5
Air 400 | (zasﬁﬁwz) 2
Hypoxia 0 (23:1%53?3700) '
Hyposia | 400 | 7820000 | 1.07

*:95% C.L

Radioprotective efficiency of YM-08310 (400

mg/kg) against epilation dose as determined by
evaluation of the ED 50/24 in treated mice.

WRHEIESS O B R OB T O D i3
% H#, TRT 50% fv-ie.

TRT 50 oFEYL, 4,000rad, 1 [EPEH, B0
800rad, 5 E/EIBH A TR, air, hyposia 1k
RECHRA L. 4,000rad 1 EFREH T3 FAH305
Bl YM, 400mg/kg #JEHERN Iy E L, 800rad,
5 [ EIR SN 24Fr IR T1T 7w, A TREI30S
BT YM, 400mg/kg D5 %qTicotc.

FERIL air M TwRT S, 4,000rad, 1 @R
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4t T ER © TRT 50, 6. 30H, YM, 400

mg/kg #EFED TRT 50, 6. 245 T DRF 1

0.97T #H2fz. hypoxic T ok 15, 4000
TUMOR REGRESSION TIME 50  (4000raDXL)

AIR y , |HYPOXIA
—; /
A

S0 &)
control | a

80
70
G0
50 i
40
30

Cumm %

20 L I

45 € 78910 4 56 78910
Days after irradiation

Fig. 5 Animal tumors were irradiated with a sin-
gle dose 4000 rads under air breathing or under
local] hypoxia. Tumors were treated with YM-
08310 400mg/kg, 30minutes before irradiation.
treated, (A) control, (A

TUMOR REGRESSION TIME 50 (800rADX5)
AIR /] HYPOXIA

g0
control control

&0r

® gof \

é "

20 R

treated y treated
10| 'j 4

2 5 6 78910 4 5 67850

Days after irradiation

Fig. 6 Animal tumors were irradiated with five
daily doses with under air breathing or local
hypoxic conditions. Tumors were treated with
YM-08310 400mg/kg, 30minutes before each
irradiation. treated, (A) control, (A)
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rad 1 [EfRSCIMERED TRT 50, 7. 230,
YM, 400mg/kg #5@Ed TRT 50, 7. 61H,
DRF {31.05 T2z,

air & T i 5, 800rad 5 EAEIRBE T
W%, EEEo TRT 50, 6.99H, YM, 400mg/kg
L2, 8.08C DRF {%1.14CHo% (Fig. 5,
6, Table 5).

Table 5 Tumor regression time 50

X-ray Y M-
dose XT3y | ng3jg TRT-50

(rads) conditicn (mg/kg) (days)

DRF

i 6.30
! Air 0 (6.06—6.54)* 1.0
| A 6.24
| Alr 400 5 0.97
4000RX1 (5.93 2.2.49)
| Hypoxia 0 . 1.0

(7.11—7.35)

| Hypoxial 400 | o, 281 31 1.05

: 6.84
Alr 0 | (6.42=7.26) | 10
- 6.73
| Air 400 (6.43—7.04) 0.98
800RX5 : =
(Hypoxial 0 | 5 68—7.30) | 1-0
— 8.00
lH;poma 400 (7.70—8.30) 1.14

*:959% C.L

TRT-50 means time required for half the
irradiated tumors to regress the initial volume
after administration with YM-08310.

TRT 50 @ DRF X\ 3 11.50.972 5 1. 14 &%
Wlza L, BEAScs LT YM opbiise
DMENT LD B R,
Iv. & £

19694, Yuhas &M, WR-27211c~ w A OF
fFERIEE & LT, DRF 232,7 &\ 5\ Hghis
BIEEAER @ & 2 F 5 L TLIkS { ORI %
HhpP Y YM-08310i3 L2 Nl CAR S h
THEAIC, BRI WR-2721 L& A—0 b0
Th5. AEANL SH (bEprPhLLTs. —
BOFSHHRIGER] © BFEOfh T RRE LD
T, FOREERIL cysteamine FHLILTED,
BiEg &= AT VR UL £EN T=2AF 5 —¥
pukh SH L UTIEAL, HAHREIEIER %
T 5L EbRATVS. ik, HN-CH,-
CH,-CH,-NH-CH,-CH,-SPO,H,-H,0, {24,

HAREZERHMESMERE B8% Fo5

§-2-C (3-aminopropylmino) ethyl phosphorothioic
acid mono hydrate t5%.

—7J7, YM-08310 1xp 5O~ v ABIEES
S LT, Oncodiresis (JEF OB, BifE) »5|%
BIFER ML TE ) KEFRE EHCTH
B, '

DT, X E R =X 2, 4E0ERL o
WTERRE L TAR .

D YM ofb&E & #ERRE ¥ CoREO
P .

YM 58304 ©fE4fc LD 50 @ DRF 325
mgfkg #HE5T1.6, 50mg/kg #HLH¢l.9, 400mg/
kg 502,14 EA L7, Yuhas®® §, WR-2721
% 25mgfkg 25 500mglkg *#rs 1L LD 50/30
@ DRF 231,07/ 52,555 ER LI #EL T
h, ZA&FHFHNL dose dependent FiRT LD LFE 2
L.

—J5 YM #5604 % O T1%, 400mg/kg #
L¢ LD 50/5 @ DRF $32.3 & Bigpgi3304) 4R
HIDILLARMEZRLTWSA, 25mg/kg
Bt 200mg/kg DiFE-Cix DRF (X1.0A251.4
L+ iBFEERE ST, T EERIR S
604 DIRG ¥ TOEBORMIIEL o2& 2A T
S OB B R A B X ¢ B Y
N5 P9 T OIFNREE 23+ R T\ W E DI HIT X
HH0LBbhs. AEFOEIBERIEL DO
=z A @ Toxic LD 50 #% 500-800mg/kg TH 5%
Fi»5500mg/kg RIENRELE L2 BRS.

Yo YM EERE ¥ CoREIE 2w T,
Yuhas®® 13 500mg/kg #5.15401%, 60404, 120
%o LD 50/30> DRF 4%, 2.7, 2.4, 2.0
THEARGISH B TREOH#E R LI LT
L. 2T YM OFEHEHEEIIBHETISS 2
B3 EELBRD. '

2) JRERshcsT s BT

A) BEERE s 5 B

Yuhas'® |3 C S57BL/B] —= v A IR 1= R4
LR~ 20¥S B ¥ Br 222 BE
(Dose for 50% ulceration) - DRF, 2,4% ED
50/60, BIbLARMEE~ v A D3l 1T SELPITE B
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CEE5HET, DRF 232.07EHEL TV B,
Richard* % LAF, =% A @ dry desquamation
J7 0" moist desquamation 3§ L LT DRF 2%
£F22.0LHMELTHS.

Yuhas »RRROFEECTHERIFE L Uiz, &4
DERFEE-T3, ED 50/247% air RS} DRF 3
2.1\ b B EEE LT, DRF %%2.0LL
EOBMGBERRIR TV 5.

B) HhfRAT &S

Yuhas®® (39 vz VIEREREE © J6E 5.
lung adenoma T [fiBATIRSH < X 560H 25160
HEH® LD 50 DRF 231,52:51.7, Phillips?®
IR X5 LD 50/150> DRF 2%1.2%
HELTE D REREEK 35 Bt & HEid 5
& DRF [HEWEETHS.

C) RERFRS, BRITES

Phillips® (X RERFT~OMESHC X% LD 50/
28T DRF 1.2, HEHHEBIEA L EB~OR
P35 LD 50/365 - DRF 1.5-CHfifEff
85t & R B R w3 2 B & bk 35 &
EEZRL TS,

3) HRECHT BE#ToWT

A) HPHTREESE

300KVP o Xii# it IR MR TE v 33 %
#E ik, DRF 2% 500mg/kg #5 ¢, 0.49, 250
mg/kg FHT1.02& £ < BRIT B AT Win
UaE

B) HEHIZE

ARFEICX T2 in vivo OFjHER)EOHREL
L HZbns. Yuhas®™ |3 WR-2721, 500mg/
kg #5150 DA, C5TBL/6] =& 2o LD
50/300> DRF 2.72, A/J <@ =x®d DRF 2.72,
BALB/C] <~ A ® DRF, 2.56, DBA/2] ~© =
® DRF, 2.69, i3z hb—5ER © FEIH 5
LT, =% A0H O BT X BHHHE o %
i, &40~y AOMEOHESHRTT 2 IEHik: &
DRARTRE S B O TR L, WR-2T21 DffF 4
O T 2 EEORZHCELAI RS LRRT
5. X, BC3F, =& 2z WR-2721, 500mg/kg
Be5-600 1% RS @ DRF 2.55 i LT3,

895—-(65)

B & OF|E DT TSR OBHHET I oW

LEE LT3, B 480N~ ¥ AL fT
725 &, DRF 12 2.10{ETF 5. X, =9 2%
5% D O, ZBHFCIFRE LS Lic Xo>THE
bir® hypoxia DT To DRF 131.40& 7
D, LI & hypoxia LA IHAETLlET
TiX DRF 3140 {ETT5 LHELTH5. &
L WR-2721 o bz roTii O METREE MR
Y, £D%, MO B MAEEELEHNZED
MR OBRENRA T 5 B R =5
T 5. $EO T X > TSGR ME T
BEFHALTWS.

Phillips® 1% WR-2721, 600mg/kg #5604
%D ¥°Cs 1w X5, DBA/Z =& AQBEHCc LD
50/30/ DRF 2.2& LC\%. XfkiE in vivo @
Colony forming unit {z J. % assay ¢ DRF 3.0,
hypoxia "F@ DRF 231,61 {EF 453 &ih-~<Tu
5.

C) EE

Yuhas®™ (3 C S7BL/] = w A%\ T, WR-
2721, 500mg/kg ¥ 5154%% © A< LD 50/7
@ PRF 1.8, Phillips®® ¥ swiss webster -= % 2
DIGE crypt fifde in vitro ST X % micro-
colony ¥E@ assay T DRF 2.6 Sigdestad?® |3
CS7BL[6] = ¥ A@4MeV Y =7 » 7T X MBS
T LD 50/6> DRF 1.64, JB4% crypt #Uiaic Xk
% microcolony ¥z & %5 assey ¢ DRF 2.2 r 3
HLTw3,

Fx DFERB L5 LD 50 » DRF %, 400mg/
kg Fe5300EMA T, 2.1, 60048, WA ©2.3
EENEERR L. WA BRI T s R R
TieoTnig 0T, ARFEH » B & BEo
EBL B X )BT 5 2o B S s eikis
W3, Yuhas ZE@EEEREERG- XY in vitro @
data F R\ CIHEIECHT HBh#5E 13 BTt
WNT2LDLPLREETHSB. WR2T21IDEH
AR AT B 4513 Table 612 % &z,
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Yuhas'V (3 CS7BL/6] <7 &A@ HARFEEH 55

| .
2 ' & % Fils T, WR-2721, 500mglkg #5154
) [=¥]
~ ~ 2 1,000rads -6 4,000rads @ 4 E¥pE O 2 JRET
= 2 . ‘) -
L, MBEH5 1 ERIEIRIc~ o A% L, £BEI5p
D= ATBIEL, 60 OBERE (% tranpla-
ntability) 7 BEREHE ~ 7 A OAFO BHE 2L
X nEEE (Dose for 50% inhibition) % 3 H;
BEU TR, *F@RE, 2,711rads, JUERE, 3,000rads
E = ¢ DRF, 1.15Choic &G LTW5.
° ° Phillips*® 1 DBA/Z = ¥ Az hypoxia fraction
3 = BN EEs. P-388 leukemia # Fiu~T
E E DRF »#5t L7cfr2.2 & & S E\ B4 s Uiz,
i e Ble oo X Balb/c 1 EMT-6 carcinoma #®il L, Bl
= 8 SEIEERS S % - y T 5 ’
§ R 2 o $88238 § #60H B TCD 50 (1&2?3.3.%!]&:%@5!)%%:&‘5&5-
. 3 5 o £E B '3 ¢ 23333573 B HEE) CTHBE Lk o5, HNBEE, 4,89%6rads,
2 8 §33 25|33 |328¢83= S ALERE, 6,349rads = DRF 1.3 %R L7 L3R~
T e 8- HBIS|E~|EEEEZEETRY |
8§§.§-‘%’§g 82|88ttt} Tn%b.
o2 e S |2 B = 8 B -
<'= E‘ = {-;3':‘ r-—% E rg:-’ é g g é’ é g g é E‘ Utley*® % Balb/c Simonson = 7 &jz EMT-6
carcinoma % in vivo -TCIBEERIH L, single
z & 2 i < aw|3 o TR ;‘ : cell suspension # B2381. , colomy @FHIIL D
Dose responce curve @ D, {HCHEA 4T\,
Borgesge|lgygleggreEgy aerated cell @ DRF 231.5~2.0, anoxic cell &
AN RIRI|(EBIRERI . - .
DRF 231.2~1.5L#EL T,
258V BE|E5(2I53838 Lowy®™® (3 C 3H/He] ~ ¥ A|C anoxic com-
R e = I I e Lo ) ponent 2314~18% &S5 . KHT Sarcoma %
A\, 50% tumor coutrol dose Tt L72FF,
KB FE, 5,600rads, JUiERE, 6,900rads T DRF
’gg Eg g 1.2 LHEL T 5.
Db _P.g8v| P Yuhas?® (X7 vz v o BREPEES € RE TE
EE 85828 |l |lcoerwed RFM — % 2 lung adenoma izt % WR-2721
Fr Ao BB BL|IBEEBEER i - =
E E a i 994|9 z 2849288828 O PiERED B h0 b IS E TO IgHER D
‘ TR LT B . WR2T213 5154045, MRSHE
{E#E %100% &35 £55% , 90 HRIRS ©83% &
s 3 s s 7Ry, 0 ERIBHI15 DRI S bl U C @G
AR R P inie ) MET 5. b, BEEROEARS.
5 TR~ OB#IIFRD bhgwst, 1~ 2E5H
‘;:’ g g B OB CRIESINE B HARLTnb.
EE < s EERE BRy iy LB B AR~ O 35 O F FERFRE 25BIE LTy
<SSEf355/88|3ggg9g8g
= o= A u% S | — b b b e 6#%‘13%65(&%%1/‘(1{‘5-




898—(68)

kT Bax D ERER woWTTHBH, TRT
(Tumor regression Time 50), Bl % #5088 S0
DG, R OB OEMHEIT 5 BT
W2 f7ieoiciRTh B M, Air BT, 4,000
rads, 1[AfE4F, 800rads 5[E14-EEEdEc, YM-
08310, 400mg/kg #5-FET TRT 50 i34G4E L,
DRF {%1.0LLF &7, ¥z hypoxia R TIX,
TRT (332 IEF L DR 131.052:51.14&
=Y, Wwhd DRF XIEFEKDO Fh & s
5 EME i b o BE WAL, IEEEE w s
T BHEE & A-—-4&fc2< bh3, hypoxic
condition ‘T{X DRF 332 L{ETTBELEL
BT 5 EHOFER L2, LhL, Air BHHTE
U Hypoxic JB5 & ofEl® DRF m3£13 4,000rads
1[H, 800rads 5 [EFEIRRSIIE 1@ /N, Zhit
JEF ARAFFE Lic hypoxic 7nffifacd e Atk
AT, AARNC N 7- hypoxia DR DFE
BEhichokkrErbns,

— A BB OWTI, ZRHEIC reoxyge-
nation 252 Z % L3, [EEPHI O anoxic com-
ponent A3RA> Lz 1 [EIMESH = e hiE, (3
LB\ Td  aerobic 7ofiiffa »3 phitE 2 e
FTDOTHIE) 1845 1T BHEE & R
WL T 5T Thh, XighE YM-08310, 400
mg/kg DEETH LT, BEHEEX 800rads L 1
EfRSRFDO 540 1 A7k, ERAKcLT
13 YM-08310 opfitifigiciz Dose Dependent 7%
ROLNBRTHBH, P s L YM-08310
OELEDOHEETHIEZhADThiuE, 1EHE
Bay LS REENECIZTTAS. L
2 LREFILRTE o s & Mk o SRS t4 < B
FERZ BTV, 2 uEE 3 5 A=K
OIEADED LRI VORFETH DA, FOHE
H & LTEENO anoxic MilanfEEDXisd T
WEB RV RER LTS 2E 2B R5.

Bk, x4 EIOEY &H>T YM-083100

W, BRSBTS
SNIchORENTH &, FiEsE13400~500
mgfkg, #rh 25 B ¥ COEERERNLIS~30T
HY, TOHBRABONLHEREE 1) FHET

ARESHNRELHE Bk Box

DRF 2.2 »52.7. 2) 8%, WESEHEELL
fo ST LT, DRF 2.1 ,52.4, 3) B
FIET DRF 1.250 51 70IERE#E 2, bk
TR L CIBhE & g,

— M~ © BTG v x5 YM-08310 o
DRF [31.22251.35{E\, BIEFIIEL cysteine
DIEH#EL, LD 50/8, ED 50/24 =%+ 5 DRF
W ZzhZhnl.80, 1.43, C 3H/He = A ic
%4+% DRF ﬁl%kﬁ&b,ﬁﬁﬁﬁmjwf
% DRF BIEFHEBHTH L0 KL, differ-
ential protection D TWHEM: % RIE L7/, YM-
08310 IEH M2 DRF 1 cysteine X 0
L, BB LTy KL, T¢hE:
differential pretection 7R3 phHlHAITH S .

NAEk, AET032890803) MEA (cysteamine)®®
37)38}:19)40)411:’ PAPP-('.’J&;S)’ GE'D.H) " c:ysteine”s“‘),
Glutathione!? ) = MEG S % g fiss0 595350 g 4,
<®%ﬁﬂioufﬁkmﬁﬁﬁ&mnéhfw
%A%, YM-08310 wIeii3 % & D3 BE DR R2Y
L7

Differential protection B37 OEEFE & L Tl

DF|ET 1) BRI LIEEE D¢ hypoxic ¢
Ml E~ORE, T IERAM iz Lt
flEhaZc hypoxic Joffilecif U Cah xR
LB\, 2) hypoxic Foffifaz il FA3phaE
EhGWEHEAEFLTCWA LS 200 5E X b
LR (Tioot.

Utley SN X BH#EMFP 0 S ts<1 k1
7z YM-08310 ofF il IEH @Ak 1 b L{E
2, 60D BITH T TH LB LR B LiRRT
W5, X Washburn®® (3488 o BHEIEE DO *S
DEGAZIIIE R M & B LTt HE LT
WhZ EnD, EFEEANOREH DT EI ESL,
LindbHD & Fha R EVAICpiE 2 s v
ERBRE. S RITHIER, BEEEIE L S TR
HEILZ L THBEY, PRI L >TLFRE T
HThHB.

FEIRA AT BB L e s o b, T
RV CERIhLEER ¥ AR A3
L LR ERTHEE ThHB. $E 2T, Differential
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protection & AffPY T FHL I B 5 ITHE 7 5
B, BEGTEZSBIRITHLTHESS.

Utley 4513 %S ¢35 ~1 Lz YM-08310 o—=
v AR~ OBGAZRE, BE, B, kN
TR, in vivo OREREREL I—FKT5. ¢
2T, FEIEME, S, WS, Y v
H¥RT, Seminoma FOBIHRTHBE, KK
&, MBEERAE LIV HEE s ELbh
5. XEFIRA~OR DAL LE L, BEEES
LR © FTREME 214 B . radioresistant Vi[EE -
LTidmbh s . melanoma TEFEIED b D
BT AREEENTRED L Ahis .

=77, B~O DAL RS, BIEE ik &
D XS i b TH S 5. Richard £ 1%
WR-2721 0 {5 Clk B ER Lo\ LR T
BY, WIFRLEFRELFHRE RS 5. XOTH
B9z iy P-388 Leukemia ¢ WR-2721 1= X>C
DRF [32.2% &\ Bif »° & Hh, BEIMDHE
anoxic componeat D{EWWEE L OHFFITEES 2
Eibhs.

FAENLER, BRI 5 PR L < st
RIBFOCH 5, BMIREASTH, Rk
LR OBFRAZBER T AEE WG I s
bHAHATHBH, EECIZZLOEROA
BEHBRIEFRORT O s 2 L1X% 541k
. FEOTAER S BT E RS X
hd, EFES~OBRELHNERs Linl,
PERELY LB HEOHEE BT, B
WO EXYER L LTHER I D XS IEH L
E2b.

Z Bz, anoxic sensitizer, hyperthermia X~
D ERAENF EORE DM R £ OO ok
R S BORS ZHETHA 5.

V. & =

1D ICR Byt C 3H/He =wauf T,
YM-08310 o TEF #EL#k I O B AR AR v b3 2 i
TREESh R A AT L.

2) YM-08310 OF 5 &, HEHRBHET
DOFEFFEE A E L. YM-08310, 25mg/kg, 50
mg/kg, 400mg/kg, 53047 LD 50/5 (5%

899—(6%)

JE) @ DRF 1X£&x, 1.6, 1.9, 2.1 FRAL,

Dose dependent # iR 7z. #5604 DIRS ©
R OEFAKE2E Y L2, fE2>TUTF D
S, 400mg/kg B5-30 A & Lic.

3) ED 50/24, Bl % @RS~ v A D% 1 52
LRHE ¥ B T O NEIcHE & HE L.
air JE4F ©X}HERE © ED 50/24, 1834rad, 4
¥, 3830rad v DRF % 2.09, hypoxia MRS CH
JBRE ED 50/24, 3,192rad, JUERE, 3,426rad
< DRF 1.07CH ot

4) YM-08310 oEM:AE M 2853, 18§
KFLEE MM2 % C3H/He ~ v AZi KER#E T 1o
BiEf, VOEBEZEN 12mm (HE Lk
4,000radx 1, 800radx 5 OBE A FFic\ s, BERH
& O REEOAROEMEIT 5 H
# (Tumor Regression Tine 50) TH#F L#-.

5) 4000rad, 1[al, air @4, *HERE, 6.3H
MLEERE, 6.24H-¢ DRF, 0.97, 4000rad, 18l
hypoxia fA%F, XERHE, 7.230, @R, 7.61H,
DRF 1.05, 800radx 5[H], air FR4}, *IEERE, 6.84
H, JERE, 6.738, DRF, 0.93, 800radx 5[],
hypoxia, FRIHE, 6.99H, MERE, 8.0H, DRF,
1.14THof.

6) YM-08310WIEF MM L\ BhafE %
AL, BEESeR L TR, LA EPERYRS
723 hfz Differential chemoprotection %75
THATHS.

T PE>THRIERNIEAFRETOLE L > BIfEA
BE 0BT, BiFRLSEOEER I
BRETHHD.

FWLOBE L, AL EELE0ERER O
9 285 B AESEHHMESMEEHS ot TREL
T

Bk swhicd, ML BTG ERRRK
HHFIRREHEEE L EBH B LT,

. ®
1) ®E 5, BRAE, MlA%F, B/uE—,
W, REEF, RFXE, BiREaT,
FIIBRT  BHRE 7vd=1 v Rl @
HEEE L EEH. WoBLE, 22 £ 130—133, 1976.
2) WA, SR, BB Ao o e R
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