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Effects of Some Drugs on Recovery from Radiation Damage

Shoji Kawasaki and Ko Sakurai

Department of Radiology, Faculty of Medicine, Yamaguchi University

(Director:

Ko Sakurai)

It was observed the effects of vitamine B group, nucleoside, and nucleotide on the recovery from radia-

tion damage. The compound was administered intraperitoneally to mice in aqueous solution. The

increase of survival time of repeatedly irradiated mice (300 R, 200 kVp X-ray, once per week until the

death of animals occured) was observed with the treatment of vitamine B group and ATP at one and four

days after every exposure. The reduction in body weight after the irradiation was restored with the same

compound. Using with inosine and other nucleotide, the effect was not observed.
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Fig. 1. Survival curve and change in body wei-

ght of mice after repeated X-ray with and with-
out vitamine B;, B;. (300 R of 200 kVp X-rays)
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Fig. 2. Survival curve and change in body wei-
ght of mice after repeated X-ray with and with-

out Co-B,,.
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Fig. 3. Survival curve and change in body wei-
ght of mice after repeated X-ray with and with-
out inosine acid.
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Fig. 4. Survival curve and change in body wei-
ght of mice after repeated X-ray with and with-
out adenosinemonophosphate.
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Fig. 5. Survival curve and change in body wei-
ght of mice after repeated X-ray with and
without nucleotide (adenosinemonophosphate,
adenosinediphosphate, adenosinetriphosphate. ).

P ADP AMP
% || 2% ATP Alligiont
OO
% S0H .-“""-b-«._:j:\'_'\
S 80 ) T
= o
= TOr '\,_D
3
@ 60F
C:Confrol M:AMP D:ADP T:ATP
ATP ADP AP
18 urviva
o
B8
S50t
=
3% il
O H

0 4 8 12 16 20 24 28 32 3 40
Days affter Irradiation

+1.47H &Y, HATCTZRZE D 23 - »
(Fig.2).

X7 VAH4F, %27 VvHF FOBEERESO
KR

1 7 v viRO EERNESHE %, 0.5mg/kg, 2.5
mg/kg, 5 ng/ke, 10mg/kg L B2 T, TORIFLFLE

1377

Uiz, RETX, NBRELIBLT, CoFRE
b, BREEDH . FHEFER T, R
BECX, 21.7£1.76H, SEEABET 0.5mg/kgT 14.3
+2.12H, 2.5mg/kgC24.2+1.33H 5mg/kg T,
24.1x1.58H &7e ), WEREE 02T, Zbhix
Vv (Fig.3).

AMP Tk, ESHE%L 0.5mg/ke, 2.5mg/kg, 5
ng/kgd 3 PETHT I, BRERIT, WEREEL
BLT, 17y voBa e, ¥ oHmp
b, BRBD . FEEFBEE, 0,50/
kg ©17.0£1.56H, 2.5mg/kg ©17.3+1.54H,
5.0mg/kgT16.4+1.58H TXEREIL 20.241.51
Bv, oz, Bdbhin (Fig.4).

ATP, ADP, AMP QOJEREFES OLhER

ATP, ADP, AMP #KDE®D 2.5mg/kg
ZEAEN 2T ok, HBEREL LT, Lo
KERRLAEPD ORI, BHohiny.
AFAENL, NERE2L.0+1.43H, AMP T17.3
+1.54H, ADP28.9%1.43H, ATPT3l.1+
1.56&7ch, ADPizh T2, ATPIIEGZE
p@RDdHB (Fig.5).

x5 =

B OB X 5 MaEET, stV FY
7 DOEERE L HEE O BLA AR RS, Rl d
bbhs o ExBELRY®,

—7, EERRBICRWT, ©x 3 vBRILE
RBVCBIR U 7o M« OBFEOTHESE & L TAAER
= I AF—DEACENL, ATPEDORE =%
¥ LR oEECESELTHE. ¥z,
ATPIZZROGOBEY 2 1 vAVERERIIK 5
BrEREhs, Ticbhb, ¥ 31 vBELAT
PR LA LT LD TEERBREE LT
Wa.

T, R X BF i r=2v Py 7B
b, ATPEEREIL, BHEX I vOE
B E S h, FROEBRNET 0TIk
Wi EHEREE RS .
bhbhofER (Fig. 1) »6LT, €23 v
BREOFERD OBME X CIEGDERED b
5T EMD, Bt X B HIMEEE > oEE
THLT, €23 vBENWEWTHES LB bR

— 51 —



1378

5.
—77, AR X 5 B o Lok
DIFfEL, BHEREOET, MBS, HvTo
Wil iEx EB5F 6h5 . Tichbilfas
DT LWERECHEE IR, 20X 5 i
REEDREEES (F%s L OBFEHICOWT, BiEdr
MmzTass, TALEHELT, koL &%
BELZOLNS,

(A) BAHREEERS -7 © Bt X 55 F o
BHE, iR, ToBE, s L0k X A
b, LD 5\ MRS & 2 MaokEE o
1E# (1) BRXzZRELETLO, (2) SH
Fx L oME).

(B) Bt itH « motibEsEs o om
BE~MEMATHdo ((1) HmpHER, (2) #
BRI, (3) BmmBEEETR LR, (1)
£ B i) .

BB 2 < ORI ERR (L3 & OYaRHIA
BRI NTW 5D, FARBEY BT 18 7\ B
£, ¥ 3 vBRIMEO MRS & o1
WCRRNRD Y, FEREEE TR L, EmEEET
BiIEfE% b ob D EL bRE. e, 1+
v, AMP, ADP, ATPTATPRIEHEE
BRDHLID LSRR X Y, £Eko
= AAF —EAROBEE L D AT P OET AR
AEND, ZoLii, £t oTERLDTAR
HishpEch 5.

=7, ATPOELEET W, MEEEMes s v
OB OlEsEr X7 L, SSiBEoElS
5b0EExbNA. FHEEIC % 3 vBEHT, ik
BRI X 2 EkD = 3 1 ¥ —EEROE T
Rorfiharodb ok Ebhs,

b Ea

BReMEShc k52 s vBEE QEHR © x 3
v By, By, HEEREIC # 3 v By), 4 7 v VER,
AMP, ADPEIUATP OHEBEE»LO
BE~DIEf%Y, =9 A0FERD S L OFER
HifE BRI R T

1. EfEflCx s v By, MM e 2 3 v By
EHIC L Y, GERVBERE X CEGREI D

HEESHMMESME H8% #1085

Lz,

2. WESEMY 2 v By Tl 2507/kg, 500
v/kg DIRFEREFICAERDBERS X O EHLY
Bk aH, 507v/kg, 2,5007/kg Cr3ihE e
PRy A P

3. 47 vEE, AMP (B0 kD 0.5mg/kg
2.5mg/kg 5 mg/ReMEEPIES) Cik, WThol
FLREIFED BRI,

4. ATP ( 2.5mgkg) Tix, EHRENE
bk,

E

RWRAT S 0 o € (LZHMEER SR
OREAEFFLC L ARBMT 5,

x ®

1) Dubois, K.P. and D.F, Petersen.: Adenosine
triphosphatase and 5-nucleotidase activity of
hematopoietic tissue of irradiated animals.,
American J. of Physiology, 176, 282, 1954,

2) Evelyn Livy-Rosenberg et al.:  Activsty of
krebs cycle dehydrogenase systems in liver
and spleen of rats after whole-body X-
irradiation., Rad. Res., 20, 668, 1963,

3) Evelyn Livy-Rosenberg et al.: Activity of
pentose cycle dehydrogenase system in liver
and in spleen of rats after whole body X-
irradiation., Rad. Res., 23, 310, 1964,

4) Hilgertora, J., J. Sonkal, and Z, Dienstbier, :
Reduced nicotinamide adinine dinucleotide
hosphate in the liver of X-ray irradiated
rats., J. of Nuclear Biology and Medicine.,
10, 72, 1966,

i) Hall, ]J.C., A.L. Goldstein, and B.D, Scnnenb-
lick.: Recovery of oxidative phosphoryla-
tion in rat liver mitochondria after whole
body irradiation., J. Biol. Chem., 238, 1137,
1963.

6) Kawasaki, S.: Effect of whole body X-
irradiation on the swelling of rat liver
mitochondria., J. of Rad. Res., 6, 111, 1965.

T) MERED, BHFE: 7425+ v o REE
TR, FORI,

&) g, JiMigE ¢+ =vAFibrav Y7
OHE L s & o E THELNEXRED
E, 2%, 458, 1967.

9) Yost, M.T., H.H. Robson, and H.T, Yost.:
Uncoupling of oxidative phosphorylation in
rat liver and spleen mitochondria by ex-
posure to total-body irradiation., Rad. Res.,
32, 187, 1967,

— 52 —



