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A). Alkylating Agents
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AR OAMIVE R O FTLE,  F OYEFARRE 248
DESTREEOWH R NEH O L ¥ R ¢ =
L, ERICE LN MR PR T 2EERELE
e LUvwa. ZoBNTERT 28 CEERN
LAY RSB OB CEIRE, SHLTRAZ 50
EELCTWAS.,

ML, BFEER (Protection and Restorat-
ion) W VZHYRAEFD (Sensitization) DOFFzEIE, F
DFEFRSEEI AR & W85 ke, £WfEm
B OGBSI DT, ZORBOEHRNHE
MREh, BFET L OWMRRBEELTUED,
A D BASREERSMAL 7 2 <L ¥ L A& BEimAaic
BT, BEEER L UHRIER OE 2 b0 H DR
Bzavy, —HRERCHE L T3, V-0

TSSO Y ER OO 2 — 2 E Tid Ri-
ssel2) Frickel®) Weiss!®) Dalel®1®)&)zffeo T
R E N, ThARBEEALEEIER R BFRAA
THBHLERMEEA X, BT Barron 17181920
23 RS 7 AL BB B . ORIBEEVLEAVE R
EEERRER(EAEF (Radio-oxidation) & =5 X
ELDTHY, ZIROTRIBEDIFETE S

sa
(]

HERLESEEI N B2, FKRGEHFOIZSHER
Ho T BEEE (SH-Enzymes) BREAZREER
BOHCETOTwS. oS HEHROR] 7 H
FD—2 kb E~B % DI Patt?l)?2) Hollaender
% Cysteine 7% & S HWE OB5#Z1EL DA
MHh, Bz Bacg?® @ Cysteamine OFER ~
LBRELTV3. (hb Barron® b SHLSO
FHEEME:E NH2, OH,COOH 48128 ¥ B
EATED, 28 LTS HUE LIS
BEHETERUETHILEOTUES. RRDIZ
VR TR ARRERO D L BB ETo T 52,
Barron 0z 5 S HEESRDOMBIA DAL %5
X IV P T EROREKRLTUES.
26)27329) = OMitochondria dLEAGEEH: A T.C.A.
cycle, FEIER, AT.P. RBIEFHELTT X £ U
WERFAIZEBRIEC, B s Tfibh 3
ER L AYPER R B3 (Oxidative  Phosphorylation):
V2T B R DS A e & TR IC van Be-
kkum?? i F@D—JR*” Devikd) S£2403 L
Oxidative Phosphorylation MRHZE R BIZT
BEE L AMRCERTHS ) LB L T0BER &
Nb, k5 341{ Malonic acid¥® Uret-
han®&s ke L | TOxidative Phosphorylation
PRHETA DL, XBOFHSIREMNEL, Z
SEREEM & BRR OBERCRAT % Working Hy-
pothesis™® 257 TR TH BN, Z s IZEHIZS
HE %2 B fHZET % L4812 Oxidative Phospho-
tylation MBAEM & LC v /AT %  Alkylating
Agents (7 L V¥ — (k%) Oxidizing Agents
(M{t#) Mercaptide Forming Agents (XL
A7 F Y VRE) 2ES, ZEDBER L e
BHEEEE % 5  ReoRE 2 & XRR OB AEIELITEE T

s
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BERZIT, BROE D “Covering Effect” #487-
DTZERETHDDTHS. hs 2HEH—=
WCHE T2 LB O AR CE Tz Carbtree
Bacq fi1*2 BB CHRRIER 28 3 BITREK LT
WBR, FOUEFKECE T OB T
B 0 CEMAEN TRAZ D TH S,

2. WEHE

EERAEN 2 EESHM (Saccharomyces ellipsoi-
deus) ©H 3. pH 7.0 Nageli ¥rh1230°C ¢t
REEE L, ROPAHRE T L T4 H B E CREEHY
TEOFEAZRFIICEY Ry b TR IRBHR L <R
T Z BM 73710 F 5. (Z DRRiE L7
AEGHETS) . ZhE 0.1cck b, RO 7.0
? Niageli ¥ 1.0cc Z AN 7B S 2SRRI s
RIANR T, F9405H30°CIfRTE U T XARm
T 5. ZORBORBEICAN B HICKEEEH
TR BEICAN T 7.0 5, BEHK
THBELICPH 7.00 Nigeli RN AT RS
VI E, RSN OTFEE) 2 Bh B 2SO NiEgeli
WEWNER S,

R I230°C0RMEHE LT 5. Z ORI
&, BRERIG R URE M cl o E R v
BEREZF~, FICPER T CRA—mEEBa~
BRCEHREREZHRLOTE &, 2 hiTkoT,
TRATRR IS EEM R BB A DN (Delayed
Division) DFRA L5 5.

EEEEWC R REEER DS E 5 B
Nageli SERBEHICKME & SWPE 2 BECA
NTHEE (pH 7.0WHIIE) MEE TR L 7-mER:
k<.

EFEDPIES, HBEBRD T s 555 Ofiig
LUEDFIL LD, 2#f8% CClk2 T3
bDEFEE L, 2L 1 HIFEREOE R b I v =
— 2O b D F AL T 5.

1 FRERICEL T 500085 > 8 B~ 16BAA 714000
'~8000fE V2R AR P L7z,

%ﬁ%&ﬂﬁ%ﬁﬁﬁ&%iﬁiﬁﬂﬁ%ﬂ%ﬁ@ﬁﬁa&%:ﬁ«
BB DI ERBREOIERAHBOZT N 2/IE L
100% & L CHIIE L7z, % 200007 M4 o BR
b, EOHPELOTEBRY B,

BAEBBMRBGHEEE 515% H 8k

PR : SRR, HER L22REEH o
RN THB.

1. FRsHRE

ZJH60KV, 3MA. non Filter, F.D 4.5cn
1000r/min 200007 (20min)

2. Négeli 205

kkE 10.08
ERBRT v E=v A 108
HBBRY Y T L 0.18
2 % B R 7N 0.018
MR~ XYY 0.02¢
7RV 100cc

ZDRARGTE LB X A E M EDEER D
@?&< AEBROMEIIRELBI>DTZE
FH L7 MERI2%THS.

3 Eﬁ%ﬁﬂ

A. Alkylating Agents

monojodacetic acid & J =2 — FELER
(Nitoromin) « (-4 P o 3 )
B. Oxidizing Agents
Alloxan 7 o %%
Cystine %+ v
C. Nercaptide forming Agents
HgCl> #%
(CoClz B2 1)
3. RRRUEER

A. Alkylating Agents :

a). Monojodacetic acid.

i # B

BTER T o — PR 1 AN RORE
RESEE G HICH L TI072M ¢15%, 10°M T 6
%, 107'M'T 0% THo7:. HWICTEHEIZIZ1073,
0 ME V7. XiRkE ORAORRIEE 1R
T TH 5.

ﬂwkum$ﬂ&&%ﬁmﬁﬁ}#1,m%m
& CRETENREBOMCBETIOTY, &
HRRVER &1 U CERBFERE BN B ER
Hifsdh 38, FCBIESHEMRD LTS, 2
DI M D IFE DATFIRE2. 1% T EHR & 5 % D fs
BRRTHEI RN AR OZER 27,

— 62 —
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Tale 1. Effectof Monojodacetic acid Combined
" with X-irradiation. on Yeast (Cells(20.000r)

Surviv. 2

/appl. one hoar| appl. soon
lbefor irrad. |after irrad.

48.740.5 | 50.62:0.2

Subrst. and
its-Concentra-
tion.

Mono - Jodace-
tic acid 10—M

v 10—M| 52.7+2.2 —

Control 47.9%2.4

Tab. 2. Restoration by Applecation of some
SH. Agentses and Aminoacids. (20,000r; 20h)

Subst. and 1ts[
Concent. wh-Subst. and its Con-
ich appl. oneleent. which appl. s-Surviv. 2

hour befor |oon after irrad
irrad
g"a‘gg "f‘;fseﬁ Lyine 10~M | 60.0%2.6
i Cysteine 10— M | 70.4=%3.1
” Glutathion 10—M | 48.042.7
” Glutamic acidl0—*M| 61.1£2.3

a-Ketoglutaie acid
y 10—M 48.141.7

” Glycine 10—*M 53.0+£1.1
Tab. 3. Protection and Restoration by SH

substances and Other Amino acids. on yeast
cells (20,000r)

Substrates and their Survivorgs

appl. one|appl. soon
hour befo-lafter irr-
re irrad. jad.

59.142.5| 65.5+3.1
64.841.2| 67.3%1.8
60.342.4| 73.9£0.8
57.4%1.1

concentrations

Cysteine 10—M

Cystine 5 X10—°M

Glutathion 10—*M
Lysine 10—3M  —

r  10M 55.140.7| 62.4%£7.1
Glutamic acid 10—2M | 59.6+2.6| 65.342.3
y 10—5M 61.7+1.1| 67.04£7.0)

a-Keto glutarie aclig_aM 69.7-41.1] 61.743.8

47.1+2.1| 53.3%1.6
55.843.1| 60.56+2.8
47.9+2.4

Glycine 10—*M
" 10—%M
Control

WIC[EH o3E 7212 Cysteine; Glutathion, Lysi-
ne, Glutamic acid, «-Ketoglutaric acid, Gly-
cine® % Ah, ZEVKBEIBIENE & IR L7-.
ZDEBICRLFERLFE21TRT.
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MZEE DA Qe OHEHR &S TE
7.

E0 % Glutathion; a-Ketoglutaric acid, Glycine
k4 L [EHEENR % £, Lysine, Cysteine, Glu-
tamic acid WiIZEIEEER SO, LhL, Z
DTy Cysteine (kB EIEIZIECRTH D,
Glutamicacid @ ik h % &R (F3) WWhkidx
Y.

(i) . =&

5 — FEEEED S HIEWC# 3 2@ TR
ZETREICSHEDABERNFE D O CIEA
WiEbhT\w3. 8% Friedmann 2 fh
dik=t (1D

RSH+ICHCOO-—R-SH+CH>COO-+HI---(1)

CHA BN BHER KR EE B~ S H
FELUIRELEVEZS. FHICHED L, 3 —
FEESGREL: SHE, BEERESHELRRET S
* 0, AR zBarron & Singers® (a7 @R
AFEEzEE Iz P C.M.B. (p-Chloromercuribenzo-
atc) i~ UL SHEZ[EE LE - F
BRI~ T bEUG—SHTHEEZRT L&
%, 13% LaRBRR, Zzm~ui:G—SH
TBUBR LB BB B, SHELSNINHEL D
FREEREY, ZRRLEDHDTHS & LTE.
RIHED a7 R EEFRRITRT, I—
FELRZ Z OBFEEZ L 0 Y, ERLAVN BRI
DFOREFATH B L5 I ERSEx. SHES
DEEMEZERRD 28, - HoEEEOHE
(103MLUF) 30 U B7EIEZEAE 0 S HER
~NEIANT7REOKEESS, B7 Vv T T P
7k§‘§#§%®z’fé Pz ¥ OREERGRENTSE S &

3. W 0BE, BEBOERT 2RACE
’C %- FROZFRTZ~E .

FAOBE-D72107 MAEFIRE 1 R © W BhE R A
PR, ZHhBFRA L SHEWES B “Coveri-
ng Effect” ¢35 & 5 hidkd (& 3) [HiEH
HiciEr 0¥ 2 P8 L7-FL@ Screening test
(GREER) THLES.

EILF 74 103 ME AN TT0% &35 R
VR B ARSI, KUY SV T0%THD
72E,RL LR SHEMBENH R KA THZENR

—eaist
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HN 5. BT E — FEEEROIER SHEFEA CHSE
VRS WG, SHEZRHOMELLEE
U, TNCHA O & R U#EE L, I CHRE X
NCEET 5 &= 5 #HEEH “Covering Effect”’
BEFHEIEROARRETHS I .

FATL v EECSHEEZ ROV FF T
4 K BEER OfE\ 21z Barron’® a7 @R
BASREESR DGR T B, Z0BARZDE
SMLORE CSHMETHF AT 4 v DEHEIEF
& Competition TH 35, G—SHDHIZFN
D YWHZ AL LR & DHECE
EXZEAEZET B L DT I — VEEBOREIZS T
% Competition IZIIRME TH DB LE~TW 3.
COFESRHEID R BET B36E 2RI A).

U F v ORIz Z0 lonic yield= 4.9
RO SHMENEZ D DTH DA, VphHifeH
DEVER (F3) KICE~%40 L U C1x S
HEBEOHFRKTH2ELZEDLLDE—-2TH
548, it Alexander®®)x Alkylating Agents
DEHE~DEMIzF0 NH, 3£, 12y 3 o
D NH B REBEICESE LTED,
4 Barron®® D41R. %>, IE12Spoer] 419 DEzR:
T2HYRIEEY F v R 133%CHINT 3 LS
s B ) F () Partially turnover ~ @F|
Ao TlEB@Ez lFE L2 b0THEE, B
FHTIIO0% DEFREBEDATHS. Lh LR
ZOWR T SHECR LB E 25 2 EHE
LOT5FEBELNTEY, ZTORFHEERD
HAZERS LEbh 3.

TNF I VIBOEESRE, BECPs%Hon
2%, ZREE T.CA. Cycle 28 THBRAA
SZEIEB D TRACERA—F P TANFT—
RO REN L H—HAE LS.

DL Ecdh 280 3 — YRS ORI, —Fig
BECHE { SHEICH - THMNBERARE s KRV
ERCRRICREREL LT, B AR 1 BRE &
h, EELCB#ESREEEDLT DO TCHS.

s BYeEEE vk “Covering Effect’” & I
ATOBLDTHS.

b). Nitromin

AR BB aERE $15% 585

(1) wREEE

Nitromin 125 TIRERIC—ZB 25745 L w5 28

ZEXMBDBERCHER D, B LR e
bz o720, BRSO = % o
Alkylating Agents 23X lEFEEE DS S HE #
Cover LT, HA$RofEZEDZ 2 1CKIZTE 2
CEOI BRI VL EEA~DZRE Y
DTH5B. :

Nitromin @5 x1072% Ciz IR EHBOEE
AR & IR R E284. 2%, 5 X1073% T
1392.825, 5 X10™*%LIF Cix 100%CHo7:.
I NEBEECR 2R 4 TR

Tab 4. Effect of Nitromin Combined with

X-irrad. on yeast cells (20.000r)

L i
Substrate and its SEVIVOISE |

appl one [appl. soon
honr ber-after irr-
ore irrad. [ad.

Nitromin 5 1022 | 57.943.8| 43.0+2.6

Concentration

" 5 X 107825 | 53.3+2.2| 46.1+:1.7

" 5 K102 | 54.641.1| 48.4+1.83

” 5 x10-%2 | 57.6:1.8 T
Control 47.942.4

ZEDEIFRIE S % ORGSR CHEAT BAIZEIR
LHEBEDERDB. Z0d5 xX1072% L 5 x10~°
% & TC58% DAEFRIMG LN EREETH 5.
E1% 5 X 107%% TS HE R E {, SHEDL
b B’BbDTHY, 5 X1079% TOFIIZHK
INERPER VAR W 3BT 72 » Competitive factor @
WL LEERARERD EZIEOFDO—2DH
FHCH 50, ZOEERECESTE Co-
ver REHELBZDTHY, BHMIERALLS
NTHB., LD HODFERITEICRLER SO
EEEELEE UUET ¥ Lo TSR ol 3
DELDBOATREVCEELRLTW3, LT
o BecZ o Covering Effect #4858
BIOBEOMBED AT L, FOMERERRT
W EZCRVEZIERLET, ZORIKKE
Cover A FEBIZIMETHS 3.

Nitromin DE#E5 % i Cori {11 Alexan-
der™ 124% % & S Hk & — AN U2 T D,
F ¢ NHp,OH E&L LA L, ZOFRID



FEFNS04:11 250

LD EHOXBEESTH S LS 5. Hie Barron
NS & SHEEEDHR T, ZIRVIAZE 278

313 5 b D1 Choline Oxidase; Acetylch-

oline esterase; Choline acetylase; Pyruvicox-
idase %&Th Y, ZOPHZEICH T BIEM 12HE
1 O RN BRHN 2 HETHS I L LT
5. ZDHDDI0MAE DYRHE DRAEN = h & EE
SARLU NH: BEEOFEHEICERELTY, *
DPHEVE FRHE DB R T2 a8, 72 SRR
FORM ETHENTR LA b 0 > FERRIE e
»5.

BB ZN TR ARG L BRI1ES
1S540 <, Cysteine, Hyponfi, #i Ao
MEZ AN TSR,

Tab. 5 Restorability of SH.substances, some -

Amino acids and others by appl. of soon af-
ter irrad.

Subst. and its g {
‘hion/Subst. and its Concent|s . . .
conc entwh:chwhich applliSonn afier Survivor
appl.one hour iraed 2
before irrad, |'*T2a-
Nit i L 3
S 10294  Cysteine 10-3M 0
. y 10—M 39.2+1.9
; Hypon 0.522
% (Thiosulfric acid) | 45+3%2.6
7 ” 0.052z 46.0+2.1
Nitromin ‘ . L
: 5;104% Cysteine 10-3M 41.7+2.8
7 Y 104¢M 45.3£1.7
i Hypon 0.522 45.4+2.8
” ” 0.052z 43.142.5
Nitromi j : i
! 5";;1110__3 % Glutaz.n:c a.10-¢M | 65.742.3
” -Ketoglutaric a. 10—2M| 60.7+2.7
" Glycine 10—M 61.4+1.6
s Lysine 10—°M 64.441.5
Nitromin L,

1 5 x10—204] Cystine 4 xX10—M | 36.5+2.7
7. 5 X 10 2¢z anoxia 20h 52.0£2.0
Nitromi .

1 LR - anoxia 60.1+1.3

Control anoxia 20h 50.241.7

- INTEHELBNBMF AT v, ~N{HE Y TH
CHIRER 2R Lz, Z0F AT 4 v EpiEmik
FAGE DR D ERSERERE 2B o W

741

\EBRFARAE DB /8 & N 7= $55LH B4R )
3. 0S8 BYEOEERE~DELS & Dy
F YR BEEFR DR TS 2En 2 Nitromin
034%)%3&5’\‘73%%%3@23&/?3355 bk 32, ZATEE
TRERIRFTS 5. 2 0RICI0-2~10—49 ©
7z Cover “Cid% <, EOWUKRSHECHE
BN KHEE UCd S HE A B R F
BARWETHS.

L L5 x107%% & 35 5 B OB g —
FEROERIEDNBE LHABS HED A & O
#%. Covering Effect & LTl\woh2 5.

U F v OEBEIRICE T RISh< 7228, 2o

RS VB TV o—r T NF —

BCOEEMRERS b, IO EOMER
- FEERR &3O CRASER R 3 3ER L A
THRER,

i Cystine 5 X 105M ¢iz = 0Hd, ZRF 2
74 v EAFSHB E UTHRER 2B L Tw
LLE~BND,

DLERARZFNBRZ &, 74 o3zl
T S HEE W B ARE S 245 3 21338 0 1o (Bl pe
BHVCE 5 F CERE (10°5MLLE) T3t L
%5 NH; ZZER@B 3 h SHETE LAE2 .

L Las > B5A0C b — IR B RRE 72 fRSE8) & L
THEICHBEANC Oxidative Phosghorylation o
R #%&E L, B Hypothesis 1% 341¢, Bk
HARERTOVOTH 3. 2B CRIBBA
gl

B. Oxidizing Agents :

2). Alloxan :

)., # 7:

7 v %9 2 131078% IR B RO BE R 1
RFfHZ 2 VR & 2 % £93%, 20855 ¢87. 7%, 10-5
% T 1 KR T96%, 208 C92% ChHot-. X
MEOEHT B L6 0 hore.

B 510789 CI3 B L FROERZ <, 10-5%
TR & 5 % DOBIRE CHITFENICEZOSERN
Abhiz. EEEE Alloxan 7o x93 A
N3 LS EFR{E L7,

(i) =% =z :

7axY Y IEBHERBEET 0T, 205

— 65 —




742

4

Table 6. Combined Effect of Alloxan with
X-irradiation on Yeast cells(20.000r)

I |
! Survivor %

Substrate and its

. |appl. onmejappl- soon
Concentration  |hour befo-after irr-
re irdad. |ad.

50.042.2| 44.740.3|

Alloxan 10—%2

Alloxan 107%22 52.4+42.9| 44.742.7

Cystine 5 x10—5M | 64.8+1.2) 67.3+1.8

! Control . 47.942.4

|
Eizfibn 53, SHECETIBRHE LTo
EEEM T VAT 2 Griffiths®® ¢ Hexokinase
%, ZTZE L G-SHTR LA 5EDHEE, Hop
kinsti'®) = 7 12 ASRER OE LT £ D G
— SHTEAWCERLE-EE, Eic Pattersonfis
BIDFuXF vy RFRAT A VITE D ABEANCETT
XNTFT—NBEL D LTI BESERITHEYIF
PThHB. FHITES & Alloxan B3NS
HZ : e SHERURERSHE (1541
DS HEROEROTLE 2T SHE) O—HH
SRR ZE TS LT . B LZOHE
AE\ & NHz &, OHELSORKEE © B8r4E
TEREWRE L, SHECRENETINE
WAFbn3 55, MEHCHENE Alloxanix
o 7 BBk R/ ¢ Oxidative phosphoryl-
ation ®H1¢ FPhosphorylation @5 #4EI1CE &
h3EtE>Tw3, 3

Dl Eoinx £ oA 5455 Alloxan %4
W T 1 RS~ 722 3 BR DR 23 K U
WERICEE  SHZE X KIE L T U \WERICA IS
FH= R Euh C[Ei 3 % &5 Covering Effect %
BT3B LE~BND. BAEBROERICEY, EH
412 Compete T % b DRWA LT, FERK
&7t by, Oxidative phosphorylation MEHZE23HE
fbEni=t LTHEDOR I M &V FEHEERAS
BNBLDTH DR, 72 oF LI 7RISR
EOREE R OFREE R L EMEA & V&N TR
U & BRCEAGE DR E & B A0  ODPBEREENRIE 2 {
20, FLLZ > DIEYRKATHNIEIITHRE
AzE330THA).

HABESRIBEGHES $15% S35

Z D3 7 B KRR EE TRl RO vk
I RSEBEREVEE I RNFK2zn T.C. A
Cycle OEATVZ M BEHFAEVE B OTFZE 1D = ik
BOEEaNTBROPGRIELL B, BiZFRa D
< IR E XEROOFE M DR R 248 E
8 - DEESDIGEIEREZ A~ BN B8 & b AAllo:
xan 1073% TR D 5 b M W IREE MR
DTNEZ DEEEORLFNHK & 2, flin S HIEICEH,
NERIZENO TR AW EEANTEERN LT
5.

b). Cystine

R F IXIRLE & LTS HEARE D REYES
KLEL, momholzr bETHh 2R
SKICHETH 2R CHRSE OE~DESRHERET
HHEL, ZREBETERTSHE LTUHLDIDT
Cover » LTEHAT 2D TIXAVE DI~ L N1
3. L LEESTREWALR AL 5 x107°
M-  EEMER $30~40%58 0 b 7=,

N )

LU EERIEEI 0 S HIL By B ELAY R pIRE &
TR, REYBAHROERE D 52 S HE il
Y EAMEICEE L CTERR P ED B LB S Co-
vering Effect 23 &7z,

PSR DRV E D TXANTE< 7ML, £h
B S RESE D 7 \EEE T b HARR OB ik D 3EE
OWRA 23T 72 BRI ELER 05 /RIS
DC, BEOBEE LTk Cover & L Tidia
¢, AN Hhs BESCLRVEBREDEDD
BETHIERAETHB. Bty —oix Allo-
xan OIE T3R8 2 A 7 R KRR R &
D8 — B R~ DL B R Al 0 -—BRARE Tk
RTER TR EBFESR S ES 2o Tk v
REE~NTS,

Q. Mercaptide Forming Agents :

a) HgCly; (CoClz)

wwOR

HeClz m10~%% CEHBEIE 7.5%, 1075% T
WS SMHEA L 10T7% bR TH 07z, T DR
BIRB 2 BT RHOEFRIRTOM S T H
3. CoClz 121075% CERIAER 2.

— 66 —
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Tab. 7. Combined Effect of Hg-Cl, and Co-
Cl, with X-irradiation (20.000r)

_tSub‘:o:trate fmf‘l Survivor 2

lits (Concentrat-lapnl. one h-

lion ‘ﬁg d.bef"rera?t%gloi??gg.

| HgCl, 10—122 52.042.5 I 55.344.4

l HgCl, 10—%2; 53.0+£2.1 T
HgCl, 10722 52.241.7 | —
CoCl; 10—52z 55.14+1.6 | 66.4+1.5

Tab. 8. Restoration by Application of some
Amino acids soon after irradcetion

Subst and its g
Concent. whi-[Subst. and its Concent.
tch appl. one|which appl. soon after (Surviv 2
hour before |irrad
irrad |

HgCl, 10422

Glycine 10—M 56.241.4

" Cysteine 10—M 62.24+2.1

4 Lysine 10—=M 59.142.0

y Glutamic acid 10—M | 57.2+2.4

w a.Ketoglutaricacid10—M| 50.34-0.3

ISR SD E1074% ~10~7% CEFAEZE R 2 &
N7z, REBRETL1071% C55%DELRTH
27z, i CoClz WBh#ZIE Y b, [EHEZRIE
nTnws,

BI04 BB SHME 7 3 ) BEfh %5
5 LFEBICALN B «aKetoglutaricacid
VEIEER A A B2 il glutamic acid D[EE
PRABEM (£3) I hFoTwBIBERLLN
2o FRTA Y, VPV EERIGE AR A
25

£ =B

He"" o S HIE#T 2R BB 270 0
bD > B% BT, REMESHIECD X QFE L
DENED 7 N % — VEE D FNICH LT
LENTW3. BLERECHSR2R VESE
® NH; #: OH,COOH & na b4 T2 &
24)

23 DI S AKIREE DBAVC S HIERE DiEE M

743

DREVDHDTH 2 DT, ZIzfk v Covering Eff.
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* “On the Covering Effect against Radiation Damages

Yoshio Ando
Department of Radiology, Showa Medical School, Tokyo. Japan.

I have been studying the combined effects of SH-blocking agents and radiation on

yeast cells.

When alkylating agents, oxidizing agents or mercaptide forming agents were admini-
stered 40 min before irradiation, it was supposed that these agents would cooperate with
radiation and the survivors would be decreased. But on the contrary, I obtained protective
effect of those blockers against radiation damages.

Tah. 1~8. show the protective results by these treatment. And from my screening
test, (to find out the attack point of anti-tumor substances or anti-metaboiltes, or to find
out restorator to their increasing effect when they used prior to irradiation), SH-radicals
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of cells are more speciffically and universally inhibited than ether radicals (NHz, OH, etc.)
in certain experimental conditions.

From above mentioned results, I would like to make a working hypothesis concerning
to protective effect of these treatment: when alkylating agents, (Iodacetic acid. Nitromin),
oxidizing agents. (Alloxan. Cystine) or mercaptide forming agents are administered in
certain concentrations prior to X-irradiation, SH-radicals which exist in cells as whether
in soluble forms, active centers of many enzymes or reactive groups of protein molecules,
are covered and inactivated by these specific, universal and reversible inhibitors, and these
SH-radicals suffer no damage during irradiation, and are able to recover afterirr adiation.

By X-irradiation, it will be occured in cells that many substrates or competitive
factors to inhibitors will be decreased by radiation damages, so the competitive inhibition
of inhibitor will be predominant.

As a result, the inhibition may go further. And so it exist the 6ptimal concentration
which is notable to say very dilute, to obtain maximum covering effect.

To apply these results for mammals, it is necessary to use the specific inhibitor for
SH-radicals which inhibit widely and reversibly them. '




