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Radio Protector (1)
BT B %

¥ oz o ¥

19304E~19544FE DRICHE T L 7282, 41 ADEZIC O TOREAIC L 5 &,
Zmrho radiologist 2, 9 THWVWEEZ L DL 2ESEMITK 5 T,
radiology OHK T IO A, HEMICZ S IN REFERLKE o tEE
i3, HMFETREIWVICLTS, PRVZDEGTH oo TORRBEMD
ERIZ, BJiC ionization radiation X5 XN/ THE EINTH 501)

L, BT IBROMENEALIZZICON, TICHE s TRERE
NEBWEICONTD, SHOBEND 5. C ORILEER, ORI
B LT, kL, &M, i, REENSOomTcoTRENIES LS
9, BT HOFRABHORBERICHE-T, 2%dHMTIb0LEBEbN S,
T. C. Evans” i3, [ASICHG 2B#FR] &ELLRAXOMT, BEE
Bibkd 2 EOHER, HLUOVIBE, BRPOHSAFELDOMLDOH
HARTH S, L) BROFADNTVBRTH 5,

BB E D 5 AL ASF B IDICEAERESILLARHLN T AR, 7
ANVBAYyFOERTH B, TDOT A NVLA YT, TOAN—BHICEG
BIHREDA Y Fr— 2 —ThH b, ARRBINICE 5T, —HDRHHZ
BESTIRBLBINOMRICEERET 2EN8TE, o7, MOHREEDS5F
5N 5,

BEL, COFERUMCHHEBNTH 5, N, BROKSHREEICA,
CORRFETREE#H NS DbH 5, €5 LT, fil radio protector ~
OEANPENTL b, COBEARMBDTUEL DT, DL & SEKEFHED
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T, RFHOFRMMMICONTOMELMPITIITRETHLLEEZS
NTWH 5,

bivbhiz, BB THEZIBAEHECES L TWS, BTHOA
KICEIZT i, BTROABROHERICDNTIE, Ak o THEDH
BEBLHEHHMNIIND, B LTh, KENCREKRTHIFEIVITHY,
fapt ol Eoriciz, REVIT, MbZOMPDOLHDICIREAZET D
bobdHh, HICK, BTEBAKRLEIC BT EE0D HERIES D
<, HWoT, BFHICL BTHERIEOAKGYED, BHrOTHEEELBA
AR MTHENS &85 L, DhbheE LTIALT 240 TR
<, ALODEYOLKDOHEADMMIZ, radio protector PIAICIZIE XHTH
%, WF1s radio prosector 23dh D & 2 hid, FEEARFHFHELFOM
Y, PNIRE TIEBERTROMBRZEZFIELIENTT AP HNIE D
Thbo

B T 2 ihy &3 2 MM i & 2 BEFE, B0 radiation
damage OFE AU THBELT > THRNTHA D, BRI, HEHREZD
bOICk AREEMNKEH T, BHREWS L, B2 OB IEC
X oT, BEOBRTS M, SRS N ISR IH, BUHHERT
M3, TR KD, FHGEICK D, RIIKAYEB L TERPICGRAL, EE
L, Ka04FHEC T, RNBNCO I o THREBRZEBUN LED 5, 2O
Hersdimicia, BBz 0 0IC X 3REARET 27T TR, M
M RRICELS BB S EROHE, RNICEELbOZH H S5
HEASNLEEICTS B, radio protector (%, AMIFMiF T, il radio sickn-
ess DIRPR LRI BFTOEDE SNTVEA, Eidobkis PHIHERER,
protector & L CTIEMHINZ 1D LFICE 2 EBbN G, KEESHME
MAFIERLEHEEINTAD, in view of current trends towards
adding chelating agents to food products....ﬁ) EtHEHDIE, TOFD
protector OFHTH 5,

i radiation damage ODARMEPLFIEIMEMIZ, FhA &4 dRKRPFOHT
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b 5D, BEBOMENIERAICRTROEESRLUEZEL TV 2013, BE
OBEETICRG 2 BIREICE 5 T, KSFTFH oMK SN Z free active
radicals THBEWVIEZMN, AL FHHIN TS, radio protector DIE
RS, T ARHEZIARVETH B, T O free active radic—
als EHAL, TERIERDP SREEYT 2 FiICk o THIRUMEEZRET 2 &
TOIREAS, PEdE SR Fifi ¥ N TH7-o NagS,0, 71 radio protector &
LTEZBDIE, ZoEITWICKS EB—fICEH»ONTRHD, COED
protector I &k A% OFEIUT, MfsD medium [KHRTREF TR, Hl
B OB ICE TR BHHSNTHE B4, C OO protector D4
2, BEAMINT A2HEICk 5 T free active radicals &K EIIEL, O
WTIZ fifg A radiation damage 5 5F 5 EHIPFTAEL RS, BEL,
free active radicals OEILICKT LTI, %l d 28k, OB RS
MEH & NI,

VI Lk ORIsE > 5, radio protector OFFFEICY - T, HERHICHE
TTFRT2EMBEREV, REROBET, ¥EUPEMBERLITEIATY
2DIZZDIDTH %,

radio protector M HHE: L LTI, ¥ED radiation injury %# . E
JT, ThicHdT 2R 2B®RLAcb0bH 54, £ 13, protector #5
CERBRHEEZMBL DD, —EWRH—FZIE308 H—NOETEHDE
L2 THEDOEIEICL TV D, 65T, 30HLIADIEL S b -8
0, ZDHREOKISAMZEEBENS, protector ORENBLIC—HFHY 75 IE
WMICHERZODH, Zhe RN, MANBLOTHE2MES D> FNHE
I8 %. TOMBERHBEORERS, I TICETREINTVS, £NIC X
&, KUMTH o7z protector OFIFEIF, L RBBANERZIZHT,
acute syndrome D:EH, BRICK IR, FHRALELBVIRTH 5, O
U, BRSO, REMORICHRE L TEENSEEZ W SRR,
MRS ERENTO2ENWPTH S, X, BIZFICHKD % radiation dam-
age ICX LTI, 4HETOMN, TLRINEEEIBTONTOIRVEKT
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b5,

Bach) 12, KEEOCERIN S o)ICKER radio protector D%,
ROFRICHIEL TV B,
1. EHICk-s TRITEL, BRICK>THENTHSE
2. fOFHEXRBHRBEOREICESLNE
3. BB OBENEEZECHLTOENTHSF
4. HHESHERBZIEGDIIVE
5. AMBELTEETHLHE

A TI319554F D[ - 1 AR E BR 2k s Bk 38 -+ — & 5 Nuclear Sci-
ence Abstracts(1956, 1957) ™4}, J. Biol. Chem.; Arch. Biochem. Biop-
hys.; Proc. Soc. Exptl. Biol. Med.; J. Bact.; Radiology; Nature %% rfl»
ELTXEAEEY, ZOMBEABNT BFICLI,

I ExHmE

BEDOSEDOHNRET TR, AMROXBEZUIROED, BIpS
HMoNTW5, EED, ENARNRBICIIBEMOEREBRICY T, BIL
o medium OHPTIE, HFHD medium Tk b, FLI R LR
7L AVEZIRE 273+ 3  JUR

Zh&idFic, radio protector & LTHIIE bODOHICE, TR H%E
ZOBETHICFEEONTVEbDONMH B, TORENL DA NaS,0, T
» 5o

Na,S,0, 13, E. coli ® radio protector & L THicEHEZITH %5, TDY
B, ERERPOBELENT 20 TR, HERNOBREL LT 5
H, RIZTNEECHAREOICEZ B N%Fio T b, TDIFRAIR, &
R IBEOBBRID IBHTH %,

RAMESEKICE > TREE N LB, BEERNADOBREZNHT 5FIC
o THSHRELIED BRTENERSE151E, T0YEL, radio prote-
ctor & U THEMLDAREH 2o TV BRTH 5o
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II Cysteine, Glutathione

cysteine (% mice,”” rat” o radiation damage DOYEICELNTH HF
PESNTN B, TOMNEELBMHOE DTS, Thbi,
5B AZFIEY, H survival rate 25 & L TOEKBRTH 555,
Hoffman'® I3, cysteine »s rat OREDFLHE D protection |CEZEIRTE
%142 L 12, glutathione & mice'® ZDMBICHLEENE 5 1L T L B,
glutathione {3 X, HR® radiation damage (D protector & L CTHHAZITH
%55, ¥ricHElE, lens capsule, JRUMIEICATEL WP pEmsEsTY
5, Patt'” IZ, cysteine O#%> 3> group MO, carboxyl group (3,
radiation protection & DPEIC AT EE T, NH; group (3,
cysteine |[C{ifaB B A 52 3 S TEETH D, SH group (I, reducing
group THH, AMFNCEETHY, A EELEILOD acceptor L7255 D
ATHRROEETHLEEZ T, Langendorffla) 4, cysteine @ protective
effect 2%z ® SH group /LT 5, TNEDEFRICDNTIE Bacqm
bHEL T3,

protector MOfEF A5, initial radiation damage ZHT A LD TH S
», X3, BEINAMBOBEEZRET 250 TH20IEHETH 505
cysteine OARMETHSE SN TS, fiL Hartweg™ lIc LB &,
cysteine %, rat ¢» bone marrow ¢ primary radiation damage IZiZ
protective effect Z /R X751 A3, cysteine WL %5Z1F 7z rat (3, radiation
damage » 5 OFAESREA®R I TH Y, ORFEDREMKIZ, high protec-
tion center ¢ protection 1t B TH B b7z,

glutathione (3, MBEAL M FHOBE, WEALLOBBICHEIZRL
LIRZ DN, RIS U et B U TR O S 2 HfF 9 5
AbH b, FLAELUHEHFAOHNTIR, TOMRKHEEZLALS I o
7o
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I Cysteamine, Cystamine

cysteamine (B-mercaptoethylamine) J4 ¥ cystamine [3#:d HRh1s
protector O—D2& INTHY, Nirb R EINTL 5, cysteamine
12, X$RHICY T, mice,”
T, cysteine XV 5EMNAELTH 505, TNXOFWMSEL, RLETHA
N, BEFNAPTRESNREZES W,

cysteamine @ disulfide T3 % cystamine (3, cysteamine & [FEEIC
ARTHLEPOTIEL, TNROLET, GENELT, HEENDV,
mice D4} rat K HHFLTH 5,

cysteamine @ NH; group {2, Gtk KFSICHEEHH %5, SH group
4 iEM 1 BE A3 B A5, thiuronium derivative (3 cysteamine & [FEIC
HahT, TibEMEALDL, carbon skeleton OCH¥E—4 Ll E&A0T &,
activity 25T 5o

cysteamine, cystamine (%, fhiDFi« ¢ chemical protector & [EE,
Wi s 28 (BUIRE ISR ITICEES 28009 5 BT, B
BRICEZTHEYTH B, cysteamine, cystamine (3, F4DHREICE
Mian s, HEBEEEIWEICK,TRYD, sexual gland (CIIEF SN
Vo 4 DBREBEICTHT 2ERE & XBUCKH T 2 ELER & o, Ll
BEMH 20 EMICO0TIE, 4001 HEICHUTLEECH LTS, B
BT L REE SIS0 A, EiLo radiation damage 7> 5 O EIE S,
protector D5 A5 3D b, control HO S DL ICHNTRED o
723 9Z, 100% lethal dose OIA4}7% %1y 72 mice (4 rat 23, BEZMIFE
icxtd % protection ZZIFTE ST, HAHFEIC» o TS FHE (H
L, W&#120401C pregnant mice | cysteamine %252 % &, BHMAKEH T

at, Y E. coli &1 protective effect 7R

72 ¢, fetal mouse |3 protective effect 73U 7‘:0)20)%'; > 5, protector
s, & n;:;;%;ﬂ XN 72 22E o sensitivity threshold ZEH 3 &% 2
HRETHA Do
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cysteamine, cystamine SFESFRZRIET 57D, EE recovery
factor—spleen, bone marrow ZOHICELET 2—DOILEHNBNKRETH %,
protector |Z & ARMLFE &, recovery factor Tk Bi%ULFR & 4 Ml A4 11,
EROMBAIEEND S

MEA (mercaptoethyl amine) (%, intestine X%} L Tiki protective
action #/R9, MEA Z 5% -6 ml3, digestive tract 4:{&7% shield L
b0 L AROBETILZLEL, ™ Mo drop period i BRI
T 5,

MEA [Z#50BHIC bRMIERA R o 0

cysteamine, cystamine ¢ protective action, 7, recovery factor |
X A% @ promotion ¢ mechanism [CDWTIZ FELONMBFEEINTH
B0, WEBERILAPERIANBLVEETD 5,

PEREESTEL A SN Tk iBilz, radio protcetor 73, radiation 1T
Lo TKDTHOIEK IS active radicals 2L TRIEKICT 3 & &
SEZTH BN, 2D Eldjarn et al® {2, cysteamine X% cystamine 7S
biological medium iz & 214, free active redicals Z RiEH:ALT 5 #E
J11%, =@ in vivo TS B protective ability %3 2 ICIZET X 5,
EN%, active redicals o RjEM:/LIZ, protective action M—IPTIIH b 15
THAeMTIIRnE, CORFEEEL . X, radiation 1T&K 52 HEAE R
FE43, spleen, bone marrow ZDETOREICHHICH BN AEEICEH
LT, cysteamine, cystamine O3E JIEFIRILEEENNCTNIRR,
FERHEEOEEAETDIILED, FOR) SR T, protective effect iTid
HEELSBRIZ SO EHEIL 72,

in vitro T3, cysteamine, cystamine (3, EFAE LT FN LD Y
¥t SH group & %40 mixed disulfide I3 2% 25, in vivo TH
F:OESED SN S, (cysteamine [35: (L XN T cystamine & 73
U, ZOH o protein AT 3), BlH, mice [T5.% 7o cystamine X

29)

|3 cysteamine {3, T4 DA ERIET 57 45, T ORISHI A, KiEs
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REEE LY glutathione OREHME E ORI T, fib chEOWEO SH
group & Mo mixed disulfide linkage DJERKIC X » Tl %, Kolthoff™”
4, ¢ ® mixed disulfide linkage DK O EEMAWIC L 1z, radiation
IZ%9 2 optimal protection MR, HI 63543040, free form THE
fEF % cysteamine DRIZRHD TEPICAE T, EAHEOHEAREKTH
b, COEHTE, BEL—HREHEOKAR, MR T D protective ability
WCHEMNP B, EREEDHEASED, cysteamine & cystamine & [RIFEET
HDEER, TOFFZD protective ability »IR4FZETH 3 EFE L HEH
N EIREZ LN, cysteamine, cystamine PI4f D, SH— X3 SS—
containing protective agents &, REfHCKIGT AbDERHLNS,

Eldjarn |25 L T, protein-cysteamine (or-cystamine) disulfide link-
age 73, radio-chemically sensitive target & L THISN Tl % protein
@ SH group # protect 32 & %5 Baca o™ OEs%, EEHIC
FEMR U182 & E X feo T ORI FTERIERMN S, filgh TEE protective (T
fEFT 2D, —RRICEZONTHWIDER 5T, cysteamine T3¢ T
cystamine—disulfide form—T®» 5, #t- T, SH group AZ45:4H0D
protective ability (3, = DY OHILESZ S, MEATO disulfide form
~NOYERALE, KT protein ¢ SH group 1T 9 2 HMIC L > TER X
nNadEEZI,

B-amino ethyl iso-thiuronium (AET) & cysteamine & E#EICEZ T
b5, wEIML, MEREOHAPLETH S, dry state TIIZERH
TORALICH 25, KR TIRDPRLETHS, Benson et al” 13, A
ET ZRicidgzhTchr b, ERELI,

vV 73:vHg

Alexander™” 13, tyramine K U¥ tryptamine »5 mice 1ZX$3 % FENF
protector Th 5 EHE L oo Langendorffas) b, BRDOT I VHHITONT
EER U KR, B2 Dld tryptamine DA TH o e EREL 72, TNEHD
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YVHI\3, ethylamine group %45, T\ 3% SH group % Htz 1200 5T
Hahs,™
Bekkum *® i, histamine, l-epinephrine, f-phenyl-ethyl-amine {Z, mice
WCREDNTH B, MEZE-TO in vitro ORBTIIESTH 3 &k~
720

V S{it&y

Bekkum™ |3, £¥(® dithiocarbamic acid derivatives 12>\ THF%E L
7oKER, & bFRE D13 NH,-dithiocarbamate =, dimethyl dithiocarb-
amate [ U diethyl dithiocarbamate (2L VRIE B EEZH o 720

VI = o

1. 3-amino-1, 2, 4-triazole (AT)
Feinstein™ It k5 &, AT 3, 650r® XM O A, micelc LT

# L protection 2R U 7o78, 750y TREGIEL HHEH SN T, 17007
TIAMEXNTH o 72, Feinstein %3, radio protector & L THI SN T

32)39) Oy 5y AT
IC% catalase FHEEFDOH 3 28 E»H, AT @ radio protective
effect 2B L7 bDOTH 3, Friedberg' (3, 9347 B 04, mor-
tality rate ICIZZE L OWHIE LD o 7285, survival time DEE%
R ol s

2. Ganglion blocking drugs

% azide % cyanide A5 catalase inhibitor T& %

Graul® &, ganglion blocking drug T& % pendiomide, buscopan,
penthonium, tetraethyl ammonium chloride, J%7® megaphen |z-Di>
T, BMEREHICXT % protective 1S therapeutic effect #XER L 7-
fE5, protective effcet DRV ILNEAH » 17, Stender™® %, rat
ZM\y, megaphen [T DWW TR DERRZFTIIL, 800~1000y D4 S G
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3.

g (X8 TRIBPSEQTMEA, 6007 T RAEFROM LD,

p-amino propiophenone

p-amino propiophenone D 5ICE 5T, R B A T 72 T00L D
rat o1h, 220K 6 A AL FEFE L, 25, TNOoODHEL rat 1T, 6
~16% B ORI, iz ® type OBEHEEHAFEL 2o A—MRHPIC, JE
R rat 1213 EILIES ORA A T o 72, EBHEER ORAERD, /N
O rat O CEDTHETH - i FE, FELLEHRO type 75, HA
ORETRALNEFORBE LD TH» L EFEEN D, TNFOBRES
e S IAEHCEINT 3 bOTH B LkE# L, Salerno et al 12,* p-
amino propiophenone 73, cysteine - MEA o protective action *%*
kg B L7,

cortisone

Braun'|2, cortisone |3%§JA4f rat @ survival rate [C&REEE T
Z 1 kR 7z A3, Marz et ar™® 13, rat | 100mg O cortisone % 5.7
7z & Cs QAT 243, 50mg TR - THEADT 5 LHE LT,

Suchowskym) 1%, desoxycorticosterone acetate A BRBREER, X
12 1109012 rat 1552 % &, suprarenal gland O cortex 1ZjAF %
dehydrogenase %% protect L, <O ke x protect 3 5IE,
desoxycorticosterone enanthate A& A4 5 ARNICEATSH, Rk
DRNFEDH HEETD,

morphine, N-allylnormorphine

Andrews™ 12, X470 morphine X3 nalorphine o Hifiik
12, 2BHRIOTEKEFL KB IEB EHE LT

polyvinyl-pyrrolidone

Parr et 3153)(;’(, periston “N” D3R/ T-ED polyvinyl-pyrrolidone
#3, mice @ postirradiation syndrome Z{[#5R % H1HFTHEAM S 120
ZOHBIIRBTIEH - 2h, TOHE D radiation produced toxin i
%4 % wash out PEAEFELIRIICLELDTHoTe @B TEDD
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DITIIZHR DL 5 120
7. Na-diphenylhydantoin (Dilantin R)
Laird®®ic X 3 &, dilantin R |2, mice 213 % hyperacute radia-
tion syndrome IZX L THIITH » 2o
8. azulon
Barth®™ 2, azulon A3X#iC X % skin injury OFBICELTH 5 &
LT
9. carbohydrate
#E« 0 hexose J%7¥ pentose |I, rat ¥ mice D x-ray sensibility
CImEEETH % A3, pyruvate, oxy-butyrate, J27¥ keto-glutarate [3iE
HAZEHASE D
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