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3. Raltech(Raltech Scientific Services, Inc.)
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Raltecholl A} 81 E AlRo) AFZAL) & ZE AR F
dr FAHCE 71 Hold ol AZHR Yot =
AL ASS o2 HAE Raltechd] AlEE Hxu|58T,
I % g R4 Ads AAEHUD o] RIME vx
714 ¥ 8] 2~ (National Technical Information Service)oll A
g 7hssith o] AldollA oF 25 ] e] H, & 13459
Har7k AL HAT AEY FUR mleaE AR A
o] AReH, LA AF, HAFAAE, A AAA
o] FAld] o]FojAth. HAFH o2 Ralteche] AP A5
742 AAE AE FAAM g BEAT R veAE
o] &3 WHEAAE ol9olx A& AMEF WESAHAE,
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20 BEostox Aol 7Yl FEe vEREA] &%k
th ©]E Al¥ F hamster, £7], ratE A3 A|E-& FDA7L
FT =& NEoz YrsiYoh vheaE AMRE AlEATS
T ZAAISo] Vg S HR)A] EUdthe Aol
Hout datad] 71EHHl #A7F 1o FDAE AgHE 7HA
Brell itk H7FStCHH. Irausquin, 1988). ¢-AA|AMAI Rl
ME ZAHASE 543 SEoA AR AL 23 A3
2 AA HA gken, AmesAlFAME AAlE ZAAISL
ol S Yehlx) stttk pRe-AE ANS-E TS,



FA ABAME 1@ TSR ATA ARFY S 2 A
E&9 A3yt AHAL 22 DAY HE|gAe} v
S3Ed ZA4AY =233 (US National Toxicology
Program)2] #9j Y3yt FFor A3 HEZ An, 1
B¢ F7lo) BAARAIGY BAE #3584 it
AEANUD Yoyt FDAS] #A&tAte w29 AA A%
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25(257)8 F717F Qe e o)lFAFHT] Wi A
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ZAMES AFEE Al A7) gtk Aol 4FH
Aok
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AR Agstn #2d 7hed Gl o] FoiFh
273 AhA e diE 35F 59 ZAME] AFTHUXD
(Anon, 1987, Shao and Feng, 1988), )& groupdl]:= Bl#FA}e}
TS HFo]l FEHATG F FEQEH, T 2 AF
(1037), ok, FAQ20FR), 218, AN, A, ASEER),
ZHR0FME AR @ 40 AT FHE 8
Koy, 1 ¥l AFE 1~1S Woy2 ZAEUR, 3% B
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A L] 603%7} HAMD AT B4 36, 943 341
9] ojjAio g FAE Aol FAMFE groupd T|E group
o2 79 sl £FHol 90Ut AFo] o]FoFch
37 HAtEoZ AREHL e 22y ¥ 9Y9°] FFHE
£ A7} FHiEon, HHE) AFe] g4 dARAd
= FRHUT. EAAY FoF T o), A AEA T
F, FZAEY AFo] JIEHUT, AW AmesAlEE A
A R=Pe=

ANBAR, ZARELE dAAE, g, 254 oY o
BEHS WA Goton, ARARNHE ZARIES 90Y
QAT 2 FEge] AAHA Fudh FA F 100
Mo £EF719 FUAE BT 2, AES AT
At 220 G4A 9] gapol} Hd, G4A @A F
of fFo3 Ho|rt JehtA dsith ZARES A
group HERTH HIW3) WiFAHET}F fojHog FUkEA
STt T AT G groupZtall 9 A7t A
o, A FARA DA HAMT FALY Gk Yeh)R)
Bt Al FE AMH} F8 T 429 aFolA 63
o] &WE UATES 33t S99 EA) Z BIEAFA
Salmonella typhimurium TA9837} TA1002 A3 AmesA| L
AAE AT F groupztel] &olzh e gdgict
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free radical(2]7DY 3HE o|2& WAAIFIVM, 1 AF
WA R A Eol AEET ofd] wiel WA BN
59 547 A B B2 dWh YA AF
9] 3 LA, F, G@FEE, diF, A4 Aaidol
ZAEE 47 g2 typed] WAMARNAAHES A3
B3lEe 9 EA st F2 4417 radicald}t wHE-
3 AL, U= A ARSI, JECZRHE fE7
T ARE ofpite] Afde Fholgts, YA
gotuienhy, BAHINES, g8hg Fo] dojud, o]
g FAANES vi§ 9hEAo] wol B9 WA B
AER 33A Aoy duA S o EA FelAM 2AF
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Fo| 7t w2 AZef 53 sy} vlwE Hoh g
7 PAIEHAAEC] 30 FULEREH AT
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radiolytic products: URP) &, A}A/38] & Uuk=Q A&7}
& Mg T HEHA A= sFEo] A=A B3
olfo] @ol AZIHAL. 1y olyE AR FAE
FH3E AL vl% o187 Wi o5 EA8H reA
| A7t olRojRt HFERLE A Huy] Fd)

K

AL AEF PR E EASA dedn By
o5l URPYAE EErhn AN 2% d7 2
I} 6&F Z 3% F-(undecyne, pentadecadiene, hexadecadiene)=
BlEAMEFAE AEHA Se Ao wdAT. a2 o]
£ AAELS HRA AEFAME AEHe Aot
AAA o] &g de FYAHY AN EY BHE ALg
o|AR, ofnt HIFAHO] HALAENYLET vlFA} AF
o] HFLASRIET] FA QoM rlAvx el B

F QA% RE HFL B4 S e $F0)2 sA
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WAFs-S FR3t ok BAHARADE A EFC] S &
AT a0 FEE Jdou, Yo ALE A
T dZ2Fe s AE Fo B EA%e £Fo018d
Roloy. AdA oz ALEEE WA Aol 4F Fd
£ 715 FEYAFSS A IE A4 & gt

3 %o&aag $5% AAA) B8 AFolth. 4E2A
£ 3o 994 2 Tle9ds 354 WHE 901 4+ 9
oy 2 wswe Hov, dwaoR YRy A
55 zel Jlde ZA4FA W o e 9Uad &
48 AL 5 Aok 4% B2 Fe HFFY w9,
g5, Ade] JEdth 10 KA AFgelaE oS
Zo Jad @A A BAA ggor), 2FHF
(50 KGy)olake] AAME HSEN Ak, ol Jol
A2, TAL HAE A B4 2 oIk
zw%—ol SESNIEDES S ENRE LI DT
Setie e B4 e R 1 v A3l

4—:— v Be4el 398 MEE SRS FEdges
9293 9. 4859 BuAe WA s @
Ao

o

gAsly) 98l E7HAS B opnxqhs
53 B 1&43‘01 BEolAtg. ¥ opr|z
#A$ JFL A gete AHdol S
e AFEe éﬁaﬂr g xA Huch

vghdle] )3 HANRALY YFe FE dGaY &4
o #AFH A7 FHHLE o|RART. WAMIZAL 2
A w5 2959 vgd gy 4F3 AL, AEF
Ae g7t vwad FHo|, AEAA Yt A9 I
2 uxx gech MAERAIE vigde] SAFHE Fx
2 2 3l vehly F5 Ad Az
ute} wistEd 2% BEhNe AR o A

| gA|gk 71 ue] wlebgle wAbAd] ojE] Hoh 4
A =tz *j oA vleql &4 FaAe A A
71dgd 9 Ut dE 'Y, F
2 ge HlEPﬂ &4 22Y "oyt oy HAYFS
HlEH B9] &8 A 17)7F QA 43 BEE AA
e FUE JdoidE AV B 4 ok Fr1Fohd v
FARL WAL ZeAdo] By) wiRo] WAk ZA 9%
£48 dojur] Feth ZAMY R, 3719 EA, AR
Z23d 5& 9u2ol g 4Fg vl 5 Qo iFEY
AL, FAL A, AL AEFE AR HEF H
Yl 24 58 J2AZ 5 AL Aotk EZ ZAMFE

AL AEH A2 AFe AL o o ¢
Bl g Ak ax¥d Aotk
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F\F % £ 1o
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WA ZARE HdAdolu 54 Te WA A4
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A AXAA FRHHoz BAE A} HPT 26 A
e ZAAFAME oFESEA FE0] F7HHA Stk

m., wgat

ZAME Folle 9% O FREAC) AYHAY, oS
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Ag Agsk=wt $88 248110 =, Al AgE
s S4APe FEHIEE s e BV Aotk

ABHA FFEAel A3E4S%E 71:% 28 NE8
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