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Some Considerations on Mechanism of Chemical Protection
By

Shigetoshi Antoku
Department of Radiation Biology(Prof. H. Yoshinaga), Research Institute for Nuclear
Medicine and Biology, Hiroshima University

The protective effect of MEG in 8 weeks old ddN female mice irradiatid to 800 r and
1000 r with a short irradiation time at various time intervals between the injection of MEG
and the irradiation, and the distribution of total S% (MEG), free S% (MEG) and binding
S% (MEG) in various tissues in similar mice injected a protective dose of S% -MEG were
studied.

It was observed that the effectiveness of MEG in lethal and supralethal irradiated
mice was almost ejual within the range of the injection time from 5 minutes to 30 minutes
before irradiation.

S%-MEG intraperitoneally injected was rapidely taken into blood, -and incorporated in
organs from blood and moved into excretory systems from organs.

Change in free S% (MEG) with time showed the similar behaviour to that of total S%
(MEG).

The direct relationship between the protective effect of MEG and, the content of total
S% (MEG), free S% (MEG) and binding S% (MEG)in various organs was not observed.
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Table I The 30-day and the 60 -day survi-

val in 800 r irradiated mice with and
without protection

Time No. of The 30-day| The 60-day
interval ani' ‘mals | ¥ rvival survival
_ (min) | (%) (%)
Un- |
protected| 10 20 0
5 20 95 95
10 20 100 90
20 20 100 100
30 20 100 95
60 20 5 70
9 | 10 | 0 0

Table | The 30-day survival and mean
survival time in 1000 r irradiated mi-
ce with and without protection

Time | No. of The 30-day| Mean
interval p survival survival
(min) | 30imals | ™" (o) | time (day)

grlz)'tected 10 0 7.6

5 20 65 20.6

10 20 55 21.2

20 20 70 15.3

30 20 50 15.1

60 20 15 13.0

90 | 10 0 6.2
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Table [ Total S%

(MEG) in organs at given times after injection of S*.-MEG

Time interv-| No. of Total S (MEG) (cpm &+ & ) [gr.of wet tissue
=) animals "5, f Liver jspleen =3 Kidney‘Thymus‘ Lung | 0B€
5 1 12800 |103000 | 41100 | 45000 | 72100 | 14700 | 34000 | 385
830 | 13000 | 6100 | 2650 | 6660 | 1070 | 3810 | 195
10 4 12500 | 97400 | 39400 | 45000 | 86500 | 14300 | 34500 | 353
1300 | 5850 | 5600 | 5140 | 7250 | 2460 | 3290 | 200
20 4 10000 | 78000 | 33000 | 48100 | 56300 | 15700 | 35700 | 478
110 | 5720 | 2700 | 3060 | 5130 | 2510 | 2500 | 185
30 4 9200 | 64500 | 31600 | 43000 | 41200 | 13900 | 32100 | 510
290 | 8170 | 6300 | 4380 | 6770 | 3040 | 7280 | 322
60 4 6200 | 34900 | 20300 | 40200 | 22800 | 12900 | 23300 | 408
118 | 9080 | 4200 | 6810 | 1390 | 3260 | 4790 | 201
90 1 4700 | 23700 | 14500 | 31000 | 26100 | 10100 | 16300 | 301
117 | 4890 | 3100 | 2740 | 2300 | 2240 | 1610 | 157

Table [y Free S (MEG) and binding 5% (MEG) in blood, liver and spleen at given times
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after injection of S$**-MEG

e interval! No. of Free 5* (MEG) cpm/g Binding S** (MEG) cpm/g
(min) saimsle ‘ Blood Liver Spleen ! Blood Liver Spleen

5 4 4280 48400 20600 1800 15300 3180

10 4 3330 52400 22500 1480 13500 3570

20 4 2970 33100 18300 1350 10300 4440

30 1 2600 24600 13100 1180 10700 4550

60 4 2300 16900 7790 940 8440 5440

90 4 1690 13200 5730 772 6620 4830

i) #eb LUIERA SSMEG) #

#% SB(MEG) it ol & Fffic SS-MEGH.A&
735, 10, 20, 30, 60, 904MITIM¥K, FF, %%
HL, FF, BNk ol 7%ro47
A ATHMEL, HEWEHE 2ml ©010% 25 )~
PYHETHRELS X — ML, B Y —% 4 ¢
rMAEREES, P, MEEfRcaEmLz-. 4
L LB E L UREE Th2higg L, B
REZ I L 7=,

# B

B3EITHR SB(MEG) ROERME(LEEYT
5. MW, FF, Pedfsduld L, REMRs
SLENCH 5 Z L 2 B X 5. BTIX1054,
ANV, B, BRRTIX204088, B T3 3041
SSMEG) #OBEEZHE>TW5. ZhboH
X, BRI N7-ME Gl 3 20025
RICBEI L, RIERCERE h, R~
B Z LR LT 5. WEADIT, ERE X OB

TIABOMEER T N S (MEG) 04T, ©»
BANBR, ZNLDMED SS(MEG) FixfE
HERKE L, 540053045 F COLERD (%
(MEG) RIC3EBEZRAD Shiahot:.

WARITHEED X UIEHAME G oEA
{bERT. FEES SS(MEG) #i3#s SB(MES)
BEE DA RLTRD LT, —hs
& S% fitx, I, METIBRe A LT
B, MTEBR2CHNT 3. L LueShoEs
THELOBREIIFE TP 221 TH 5.

V. £ &

I3 CRAEDRSRMZ1052 5304 3 TO
WANBDERELNT VBN, FERTIE5 S
53053 T, 1EYESCESTH B 2 & AR
e,

SB-MEG #5480 &£ o SS(MEG) i
EERC X oThh Y OF(LE R T 28, BEEER
12X % ME GOLREES) RO R RINZE) & 0 BIR

_ 83 —




224

IR A B Mz o7z, Heiffer 9100
cysteamine, cystamine #5400 [t S HIED
AEEOZE(L, Verly 4012132 k 3 §%-cyste-
aminef S HDEADSHDLEES L U cystea-
mine-cystamine ZBEIHREREE THBH L E
FL, FEBROEELEDLT~%2, Eldjarn
#1142 % cysteamine, cystamine 5O
thoy S% | DOERAIZ(LE XU Shapiro 5 0
S%-GED #5450 &I~ 05 O BIFIVZL
L s B BRERNEL M.

V.E #

1. MEG#5»bRHE CoRfiz @z EX
<, W (14~ 14158) 25 800r, 1000r
A=Y 2 DBFEAERE T B IR ROZELE
. FORES 50 53045 F TIREREREINC
SRR R T T & BT

2. HEEBRICEEIN 72 SS-MEG ¥ A4
McpEmrr, Wl b &WEE~, MEE» 55k
WRA~BATT 5. JERE SSROBRINVALLS®
(MEG) fnZbi g sEfkaEmERT.

BARESHGMRECHR $8BE BH2¥

3. BE5E—ERMCHE Y 2MEGOREDR
L ARRSBEROSTR, FEREASHE, MASTEL
O —E DRI R & 2 10Tz,

x @

1) Z.M, Bacq: Acta Radiologica, 41, 47 (1954), —
2) D.G. Doherty and W.]. Burnett, J.R.: Proc.
Soc. Exptl. Biol. Med., 89, 312 (1955). —3) L.
Eldjarn and A. Phill: Mechanisms in Radiobio-
logy 11, p. 231 (1960). —4) C.V. Heer, D.W. Be-
kkum and J.A. Cohen: PUAE(2nd), 23, 42(1958).
—5) BRE : AEREE, 19, 73 (1959). —6) #H,
AR AEEEE, 19, 1569 (1959)., —7) M+, &
#, Kl : BE0HY, 35 306 (1960). —8)
B. Shapiro, E.E. Schwartz and G. Kollmann:
Rad. Res., 18, 17 (1963). —9) L. Mundy, M.H.
Heiffer and H.C. Leifheit: Rad. Res., 14, 421
(1961). —10) M.H. Heiffer, R.L. Mundy and B.
Mehlman: Rad. Res., 16, 165 (1962). —11) W.G.
Verly, Z.M. Bacq, P. Rayet and M.F. Urbain:
Biochem. Biophys. Acta, 13, 233 (1954), —12)
‘W.G. Verly, S. Gregoire, P. Rayet and M.F.
Urbain: Biochem. J., 58, 660 (1954). —13) W.
G. Verly and G. Koch: Biochem. J., 58, 663
(1954). —14) L. Eldjarn and A. Phill: Progress
in Radiobiology edited by J.S. Mitchell, E.E.
Holmes and C.L. Smith, p 249 (1955).

— 81 —




