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Abstract

Indirect effect of ionizing-radiation causes free radicals and reactive oxgen
species (ROS). These ROS interact with DNA or other organella, and cause
oxidative damage to nucleic acids, membrane lipoprotein, mitchondria and others.
The purpose of this study is to evaluate oxidative damage by irradiation using d-
ROMs test.Electron beam was irradiated to the thigh of Wistar strain female rats,
and reactive oxygen metabolites in the blood from these rats were measured and
analysed. From the results, 2Gy group shows significantly higher oxidative stress
level than those of 0Gy group especially in day 3 after irradiation. This oxidative
stress definitely seemed to be caused by exposure to ionizing-radiation. In contrast,
the group of 30Gy-irradiation showed no significant increase of oxidative stress
level. It was thought that oxidative stress caused by radiation was neutralized by
expression of stress-induced antioxidant enzymes. These data resulted that d-ROMs
test is useful for measuring oxidative stress levels of irradiated mammalian animals.
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SH S ODNAZ 20085 AL T WT L H HIEIZE S 7R F—3 A (appototic
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MEZOEADA MLV AZLDFEININEDTY) —F T HIVIEA—
N—=FFH% A NI AL —F¥ (SOD), ¥ IF—¥, SNy FF ) FF
V¥ —+¥ (GPx) & EOHEMLEEZIZ L VR I N5 [9]0 Jelzal 72 gt
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BTy - AR Z AL DAL FHA AT 12 IXRepeated-measure ANOVA
(analysis of variance) % Fi\», #EH IL# 2 1Zone-way ANOVA, Student's t-
testZ W CTHEEMEZ1T- 72, [17]

3 & R

FHED T v MRS 2 RIS R OBIL A b L A fiE & B 02 k% X 1
2R T 0Gy. 2Gy. 30Gy D EHEDRRIFZALTIE, 2GyHEICB W THRILA M L
AZMEREHEBIDE S, FEFSFICAEE TH - 72 (p=0.018, repeated-
measure ANOVA),

212K WHORET% 3 HHOBREA b L AEDOFIE % 7R T 0GyHE. 2Gy
T, 30GyHEDY (+EH#E ) 134544413 (+65.7). 601.8 (+106.0). 443.0
(+794) THh o720 TR ZAT o 724558, 0GyHE & 2Gy . 2GyHE & 30Gy
DOMIZABZEZEDR S 172 (0Gy vs. 2Gy: p=0.034, 2Gy vs. 30Gy: p=0.028) » 0Gy
HL30GyHEOMICAEEIIRA SN Lo 72 (p=NS).

SIZEHORETE 7 HHOBRILA b L AEDOFIE % R T 0GyHE. 2Gy
. 30GyHEDF (HZE#efRZE) 134 43715 (+57.2). 4160 (+19.2). 3656
(+731) TH o 7zo MEMILEZAT - 724558, 0Gy#E. 2Gy#E. 30GyHE. W
NOHMICOAEEEIIRON L2572 (p=NS.),
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i (BRIEA DL ZMEOHEN) T A% L LTk, RO X > TEKL
7o ERR RIS L ARG DA TIEE 212 < v,

7% & U CIdBREHC X 2N ARENEEOZILE 2 51t b . G
W L 7RI 4 O B m R | ANEEL T 50 ph3ReMDM21E HE &
%1~ 2B CHIE NIRRT T 5 2 E IS ST A[18]. $72. MRS
% 2 ~ 6 FEff] TNF-kB7Z: SEE N F OGO B DS ASHE S,
CNHIZ0SGYRREDOMETHFEINDL Z EH SN T WS [19], i
51 % 2\ 72 M OGRS 13 2L L. SRR o ) 2 N ERRIIE T
(IIBHE2ARFIRECT R b= 22T ML TWA[20], ML
IANF—REPEEAT HEATPELETL 7)) = VNPT 5 2
EMHBNTWDAS, TG BEN X ) IEERREI IS 52— K EEZ 5N
%217

b —DIX BN D 5 IR OMILE 2 51 b ., FRITIEIZE
B R EOMNBERIC X > TR A R-) &% be 2NN
BALENEZETRILEFYSTTAL (ROO-) DERENDL, S TEL
HRNVEFRT TV NHEEOIEEE ST 5 2 & TH RIS O h
V R-) PERSINL, ZOMEEIFEBERL0 S RERENIZT ) —F
HIVHEI L T L REKFHD—D %2 bhb[22],

(2) MBEE 3 HHDOKIG

WAL A N L ZEIZFRSH% 3 H HO2GyIREHECTEY — 7 S 6, Mo X
DEBEIZED 572 METERILA b L AEBINOKTE % Z5 L7205, #Ell
o U CHER LA b L AN % ERET B L 2GyRE L U 330Gy RECTERL A &
L ZMEPMEC B TCHIENEL S, ZOFO—2 8 LT, ELET
)= VN IVRIENERE R R S AERE N ENE L SND,

TR SIE S 7 EHINEAS A b L AR S LB & BhEEVEH A3 X 25K
F-R B AN B B K F TIENF- k bR AP-17 E AT IR 5 12 R0 15
MEFZEANDOWREBZIHI L . BHEET TR A—/S—FF 1 F2 0l 5%
H &2 F723TSOD (A= S—F FH A FY ALY —F), GSH (F V¥ FF ),
WEALKZE R DRTH N T —F, TNEDBMENTER SN A RFEW PR
WG - ADRY Ty —Y AT AELTHSNTWA[23],

30GyHEIC BWCERL A b L ZfEA2GYHE L D IRMEZ RTEHBHO—D & LT,
% m ORI & D GRS TH 5\ IE A ML AFEEE TS ®EIC
BEL., MILWE T 280t L Tz EZ 5 h, —HOEH
2BV TSR BIRGEN L WIZ ERHEN S > 720 . —H M TR
BERESZWIEET RN = A F TOREMZED SN0 § 5B S 0HE =
NTW5AI[19,20]0 25 OB SRITEEIIS U TRBEEAOHE P &2 LT
HIEmRBEL, BEIHEBMEEHLZELREBL TS, 2O END
SHEHDELA ML AfEDMEEASEE 2FH & LCld. L) EWiEd 2T
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7o REDOPIRALEE R FHEDTTHE L CTHURRAIL I ST L 72720 (SR IRBE L TR &4
bR l2REMDNEZ BN D, W2, 2GyFEE DM E CTIEMBogER
FRALA N L ZEFHE SN2, PUBALEE RSSO ME E TITIZE S T L
ARMLUADEEL TV, HDLWIIHIFLEEESENLTEB L 7272012
WALA P L ADERE L EDMRGELE LTEZ LA,

(3) HEEHZ 7 HH LD K -

FRILA b L AW T NI T HRBIEIC AT 2B RS 7z,
COHBIZEHL I EERE L Cnwiwnway ba—V#EETH EHLTW
5o ZTHIUZEEIHV72d-ROMsT A ME A CTORERIZEIZ S HW S, B2
FE L ARG & o 2o ARSI, BERRIRIC BT A S MAEIRRE 2 & o — R R
Fea 8 A TOA RN L AIZ XL o THEREHEL D O HWEEZ/RT I EARENT
Whe THEMBRIZT v NOEFRENZIL L2 &, RIMFEOME. M
fe, B2 SI12 X 0 A U720, B A N L ADERKRTHEAICEA L
DTV EEZbNLD,

A0l O E BT ST R AT A 2 o )OS & U b R
(Reactive Oxygen Species) 28NN % Z & AR S 7z, = R CIE
WA HFEREEZ OSNLBALA P L AEO Y — 7 DR 6N, 2T Td-
ROMs7 A Mt s OBZERLHE R & CLAT2 2 L hE S Twizhs
v N OB OB ORI T 72, Ty b EW ) IHFLEIWIC B
B IGHOGNE e MIBIT 2 HBEEORRILA b L ARG ZEHIS 5 Z & 1ZI6H
TEhEEZONDL, T/, BRALA P L AMEIZ L V) kOB » 5L T &
TR E OFREI R 7 2 1V O RIFIT G- 7 EIEF IS OFERIFE SIS T
XD EEMED D B Lo L. 30GyHEHHED 352 7 FUSIZ B L CIE B 72 % ARE
WELEEZ BNz, 720 SMEWEZE OB REEZITER S 2K
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MEEZ N5,
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