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L-Cysteine, Glutathione 7% & D AR ESHR I BR E N TLUR, hoDfbEWEHVEL
OB % SN TV, F4 ik 2D L-Cysteine & D &K L 72 5-Propylthiomethylhydantion @B
PSR % CS7TBL v v A2 v, YHEBHBEOKE, ~~ by vy ME, RmEkES X OHM
REOBAERHWCBN T A2 L ICX OB L, SERBOBD <Y ZEMEAIC 0.75mol/ kg O

“L-Cysteine # & U 5-Propylthiomethylhydantion ##%5- L, ®°C, 2k % 7 &t % 5.0-7.0Gy ®
MB5#5 & T4T - /2o 5-Propylthiomethylhydantoin #¢5-< 7 X iX L-Cysteine 5<% 7 X & L L
THRE, ~~ b2y ME, RIS L CTHMIKEO VTN EESEE HEEHICIZEN 2D o
7o L2 L, EEZIRE~DEIEIX 5-Propylthiomethylhydantoin ®13 9 258 h 572, b b,
5-Propylthiomethylhydantoin @ % 9 2% L-Cysteine & 0 & iR ERI RS K E W Z AL
7o

Abstract

Since the discovery of the radioprotective effects of L-Cysteine and Glutathione, these
agents have been tested for their radioprotective action on various biological systems.
Protection of C57BL mice from ®C, 7 -rays provided by 5-Propylthiomethylhydantoin
synthesized from L-Cysteine was examined. Five-week-old male mice were exposed to

5.0-7.0Gy of 7 rays after a single intraperitoneal injection of 0.75mmol/kg body weight of
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L-Cysteine and 5-Propylthiomethylhydantoin. The recovery times for body weight, hema-
tocrit, red blood cells and white blood cells after ¥-ray irradiation did not significantly dif-
fer between L-Cysteine and 5-Propylthiomethylhydantoin. However, 5-Propylthiomethyl-
hydantion afforded more effective recovery than L-Cysteine. It was thus indicated that

5-Propylthiomethylhydantoin was much more radioprotective than L-Cysteine.
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L-Cysteine, Glutathione % & O &L AW I BGHE #ES R 2 FHo>Z 3L A5 hATY
512, &z CH4 13 L-Cysteine i3 B L, Dakin D&REED B & O Tahara > 0 &R EY %
BEt L, Hx O Cysteine F#fE 2 AW LT & 2%, 72, Wk 513 Cysteine THEARD KB E
BLUYY 23T B R E SR 2 3T LT B, 2 RIS X % & 5-Allylthiomethyl-
5-methylhydantoin 3 & U 5-Propylthiomethylhydantion % fill 2 7z 0 KIGH 13 ¥ # RS
BROEGHEHEZ L, T2, Thoh7zo0fbEdWiHESE Lz~ 7 21d DRF fAHv, 22T
F 4 13 5-Propylthiomethylhydantion 2B L, ~ v 2 ICEEMNEZS L, 7 HESHBOKE,
AT 7Yy ME, FRMEREB X CHMERKOZEAZ 2B L, ETOMR2B-0THRE
T 5,

= E-3

1) L-Cysteine BRI @ FIGAISRKKASH % AV 72,
2) 5-Propylthiomethylhydantoin: L-Cysteine 17.5¢ #F F Y ¥ AL F 55— b LT ¥ J — Vil
IZiN %, 1-Bromopropane 12.3g %{# T L 720 < ® RS C Ammonium Bromide % hl 2 ##0
L, BEEZEGREEY 872, Chi2PRBOKTEHSE, RIlERLEITV, S
Propylcysteine O # 5 & 14.1g 218720 BEHK I T ¥ /- VKBH TITo7e 2D S-
Propylcysteine 16.3g 2 7 VEEA U 7 & 9.7g SEMA L TV B KBRS, BEEL:, =
NiZ10% EmRA150me 2 N2, W5 188 %47, N-Carbamyl-S-propylcysteine 487, 2\
T DR EL0%IEBRICEMR L, 90C, 2055 FINR L 72 BUBHE RS L, M&EEHR5EAEL,
5-Propylthiomethylhydantoin D55 14.9g #1874, BE&ICIE T Y 7 — VKB EHW 72,

MSARZ PVERTERIDE) %D, FFA LAY E—213m/z188, mKE—213F
m/z 89 &kolz, £72, EARPFTHEIEL A NMR 2B\ Tid 0.93ppm 12 3H 4D triplet
(J=7.4Hz), 1.58ppm |2 2H 43 ® sextet (J=7.4Hz), 2.61ppm I 2H 4+ @ triplet (J=7.4Hz),
2.96ppm |2 1H 5 ® d.d. (J=4.8,14.5Hz), 3.08ppm & 1H 53® d.d. (J=4.2,14.5Hz), 4.53ppm
IZ1H 53® d.d. (J=4.28,4.8Hz) #5E#l & L 5-Propylthiomethylhydantoin D% R L 7=,

EEBRHE
Auwi-=9 23)IBEREHAZEWHAESE T8 S &7 C57BL = 20 5 BE O I CF
H20+3g (0=5) Db DEHV, BHICHVTIERAEK, 60mM L-Cysteine 2B B
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Fig.1 MS spectrum of 5-Propylthiomethylhydantoin

& UF 60mM 5-Propylthiomethylhydantoin £ B H#W % £ 40.5ml> 2>~ 7 APEENICTES L
720 FEHL T30 OCo c kB Y ROLEHMHE 4477, WY1 HE, 7HHE, 14HE,
2IHHB X U2HHDE S MICHz), BFE, AN~ br ) v ME, RMEKES X CEMERKD
HHEEEBAL 72,

Bl FHREHEZTY, DWTYYRREEL, BERY A 2 THORE LT 21k
EAOSY VB LAT M2 )y PABBE R HVRILL 2, SOMBERHVAT R ZY 5 b
fl, RMMERE B L CHMERB OB 1T - 72,

AT b2y ME D ERERE YA M2 Yy FAEREGET 12,000rpm. 5 5 LH
FHAMR Z V% 2 55 A 72,

FRMERBEEE D 100EFRA A 5 > T a—, FRWE LTIk Hayem i E VAR L 720
% D% Birker-Tiirk BIFHER % WV THEETEE L7,

EMERBOE R © IS ABAA T > ¥ 2 — b, BB LT Turk lxFWARL 720 20
% Birker-Tiirk BIFHEAR # AW THEECEE L7,

BRBIUER

Y MRS RE IR 5B, AR5 B, L-Cysteine %58 8 X U° 5-Propylthiomethyl-
hydantoin ¥ GHEMIZBVTHRE, ~~v b2 ) v ME, ROERES L CHMERKOBILICEE
ZEEDONL D 572,

(1) r#HEFRoKERL (K2)

VRIS X 2 MBI RERIL TR D L ARRS <Y 2B T3 5,6,7Gy L BEHRED S 2
HIZEHEVEREHEMAMEH S TVE, ThEHE LT LCysteine 5~y 2ABEB L
5-Propylthiomethylhydantoin 5 < 7 X # T3 5,6,7Gy BE O W h o4 b AEE N
EFRCTH - 72,
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%72, BEHEED S5Gy DA IRER,
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C
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~ 204
Eo —ePSS. EEPZITAILERDLLTVS, &6
2 1 o Symeine & Z O B E i3 L-Cysteine 8 £ O
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~ hydantoin (2 X BRI ERN R H B &
£ —e-P.S.S. LERLTVS, TGy BFEDOEHE B
- --a--Cysteine
= -#-5-PH (EFERE DR ATETRT & 720 Z DBUHIR
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Fig. 2 The weight change of 7-irradiated Mice L LR TE .

(2) YHBEHEOAT U v MEEL

BESOBFHRDHAT 7 ) v MEZ Y BEHZIT) 28X VBT D, S HRBUEHIC
I AEMBREEEICILBNDTHLILIILLHBNTNS,

EREOHREHG Loy ABC Y BB 2T~ 2 Y » MEOKEHE{LZBHI L 2207
M3 THhb, chICEDHES56GyBETIZ7THE»SIMHEETAY M2 Y v MED34~38%
WETHRA LT WA LMRIREEL, 28HBICIXTIFEFE CREL T&7%, L»L, TGy
M CI3140 B ¥ CRAEMA R E, 26% T TERT L7z, DEOOEHEC28HETBH43% &
E#EBE CEE L %V, £ 2T L-Cysteine 3 & UF 5-Propylthiomethylhydantoin @ BUaHRE
T A ERERETTH DI TGy #BELTAY M2 ) v MEOKH AL T B
BIEE LTz,

ZDkER, #f, L-Cysteine 3 & UF 5-Propylthiomethylhydantoin 50 <7 2% & b 14
HEPREDOAY Yy MEZRLZZ, L2 L, UHBIKBVW TR b T2l bAR, L.
Cysteine, 5-Propylthiomethylhydantoin $#%5-% 7 ABDNETA~Y 7 U v MEFE %o T
“who F7-, 210 HBE028H HOEEMIC 5T i 5-Propylthiomethylhydantoin #5-<
A B L O L-Cysteine % 5- <7 2B O RIEHI R 5 5 72, L-Cysteine & 5-Propylthiomethyl-
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Fig. 3 The Ht change of 7-irradiated Mice
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Fig. 5 The RBC change of ¥-irradiated Mice

SOV 72= 7 2 O FKR ML ORI
BRI EHE 9.4X 10/ mn® T 5B S
IBAEDOEKR & 2R LE v, LAL,
YHRES 2T CHEELROFR SN
bo HEAEWG <Y AFIIB WY HEE
DEGTHREEDRELRFT L TAhLZL S
% 5Gy BgticBwTiz 7 HE ¢4
A2 52140 HA Sy, @
T AHEMERL 72, 6Gy BEDBAIF
5Gy D4 & I3IEFE LHEm %R L 7,
TGy BBEI T3 5,6Gy DAL H DR
%Y, 21HE % TEAMEm, 28H B2

BHMICHBELTETCWDS, L2 5T, AN br Uy MEDKEE & K 7Gy BEHE DR IMEK

BEEFBANTHZE L LT,

Z DR, RMERE2 WAL T <14HEB E TidAR, L-Cysteine 3 & U 5-Propyl-
thiomethylhydantoin 5~ 7 A HE TIHIT L A LEREIE OO N D572, 21HE T2 L-
Cysteine 5= 7 ZABE 2R VEHE L TL %, ZDEIEMEMIF 5-Propylthiomethylhydantoin
BEwy ABOIZI B ESICKE G, &5, 280 BICHAR, L-Cysteine 3 & U 5-Propyl.
thiomethylhydantoin x5~ 7 2L HIEE L REES T TRHELTE TV S,
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(4) ¥R O B mEREZEAL

FAIM A O JMERBUIIEE <7 2 Tid

8.0X10%/mn’ 12 TdH % 277 HEHHEZ
BaBABR SN, 5,6,7Gy B
WAL LEE% 1 BECIERD21~34%
ERE BB S N, 5Gy BE
D&k £ A, L-Cysteine 3 X O
5-Propylthiomethylhydantoin #% 5-< ©
2BELTHE»SEE L TITE28HE
WCIIZIZIEF ECEEL, S5 WEE
WCHEBEZEIRDONE o 72, 6Gy B
HTR3IWLLTHEITHTORDA
»y, MHHDREREBEL TS, LA L,
EaE <y 2B TI328H H T 4.6X
10%/mn® & IE% D58%F2HE £ T L 2 E{E
L % v, L-Cysteine 3 X U 5-Propyl-
thiomethylhydantoin #% 5-< 7 A FE T
%% 7.0X10%/mn®, 7.7X10%/mn’® & IE#
D90% Lk T TORIBEHED b,

E51C, TGy BT 7THEHTAER
5 <y 2#T0.1X10%/m®, L-
Cysteine $5-% »7 2B 0.1X10%/mm®,
5-Propylthiomethylhydantoin ¥ 5-< =
ZEET 0.3X10%/mn® & A Kl &
Zol, ZTOHDOEIEHEN28HE T
AR5~ AT 4.8X10°/m®, L-
Cysteine #45-< 7 2T 6.1X10°/mm’,
5-Propylthiomethylhydantoin ¥ 5-< 7
ZBET6.1X10%/mm* & %2 1), LA T60%,
L-Cysteine, 5-Propylthiomethylhydan-
toin T76% ¥ TLAEEL &\,

L# L, L-Cysteine 3 & U 5-Propyl-
thiomethylhydantoin ¢ 5-~ 7 % & 0 [6]
BAEERG <7 ABICEN, bTHT
WhHHBEVI L bhotz, $72,
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L-Cysteine & 5-Propylthiomethylhydantoin % ¥ % & Z D )R i& 5-Propylthiomethyl-
hydantoin D39 AARKEWT LA L 72,

¥ & 9

AR5 EER D 5 L-Cysteine B X, Zh i b LIZA MK L 72 5-Propylthiomethyl-
hydantoin % < REERNICES L, 207 BEH2ITVWREEMNICAE, ~~< 27 Y v ME,
ARMERE B L CHMERE BB L7 ZOHER5,6 BTGy BE L72HA L b L-Cysteine
3 X U 5-Propylthiomethylhydantoin & AR DA %5 L 72 = 7 AFICHARER INA5E 2
M TdHo 7zo 72, L-Cysteine & 5-Propylthiomethylhydantoin % 8 3 % & 5-Propyl-
thiomethylhydantoin D #5hH $ 042 250 BRIF 2 REE MNP RO N, BIHREFEDFRI L DK
EWZrERLE,

37, HAHKS Y RATE, A< b))y MEICBWTIE, 5,6Gy S & 7Gy BBE T,
BIERICKE LENAOND, TGy TRAEEHMIMIMBEBIZTTIZRETHSIZL 22D
SFAY Yy MEREALTEBY, BMBEROBEEI,LZYDERTVE L ZRL,
TGy BHHCBWTHELTA L L, EE~DOEIFEIZER, L-Cysteine, 5-Propylthiomethyl-
hydantoin DJETEL o TWV5A, 4HB I TRIZEAELEDL W,

5, HERBICBVWTRENZ LI BE TR TROBE MG LETHAASR, BEHRO
HEBEBIZTHI LD 57z, AMKBOEE bROKBO%GE L Fik, EEHICBWT
L-Cysteine, 5-Propylthiomethylhydantoin @ F2BIf 2 BIE*RT Z L b o, T
L-Cysteine & 5-Propylthiomethylhydantoin % H.# 3 #11¥ 5-Propylthiomethylhydantoin #%
5= A0/ BHFEEERY LD L7,

PLE® X 512, 5-Propylthiomethylhydantoin i L-Cysteine [, ¥ #I2xt4 % F5#xhR
PRt~ ZAOKE, ~N< sy ME, RMEKES L OCAMBREOZREAZBILICBWTORT S
EEER L7z, €512, L-Cysteine & 5-Propylthiomethylhydantoin O Ff#%h & % L4 %
EHRE, A< b2 Yy ME, FRMERBEBIOCHMERKOEE D WVTF N TH 5-Propyl-
thiomethylhydantoin D F 25K & 2% R %2R 2 L 25HBHL 72,

# &
Z ORI & 7= ) #aEEY) 72 HEBIE % W 7222 2zl E R R F LAY TEF o TR
BMTEIR ISR CRBE L 9,
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