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it

A PHERNEE EMFBOR AL BUR VIR S KBTI, 20 ERT /EFRL THE
AL BUE PR XBUX B8 (Di-region Theory) , SUX B2 H LLJG i i 2 M DU 1 4%
RBURMRM > TEH S HBUBMREZ MM AR, TR TEHM SIL¥EEZ MK X
AR R FE AR X BIE 5 R o AR R T RN IR B R B A TR R
(Non-Empirical Quantitative Structure-Biological Activity Relationship) B9 8, A
I, A5 F7E 18] 0 B R A 42 0 58 B A 40 A TRRRT 56 AR RO LR b L 4 S B A 4R XL IX B 3 7 1
o5 U B G5 My A2 BN R R O T L A SR SE L AT BB A 7 PR, 28R, X AL 3
i 70 B TSRS M JE ) A2 OB 2 — SRtk 1o R, A B A TR B B, A B R —
AN AVXBRX —BEBRNEE, W REITHFBOENMBUEILIRN — B E 70
AESCLAHT, B e LA RIE, Ak 5X BN ER 51 3CHk, A X 30s | B al LIS & IF 30, X
RERHEHEGR, TUSES F LREEEMol. Eng. 1998,No. 1), M, Fl2@EMRth
BB - R X MR, B RGAR RS 5A BRI 5% W,

AR T IR P ML F BB R R R RIS R EA RS &
. fEE 5 Linus Pauling fEHBAE, Mo FEMSEBRM A X ENARATTEE
FYE. 1975 4F, Pauling ¥R FHFRI TR ENXE, DO TEW S5 E M W
MR R A Z M #KFR . Pavling 1. “XFFRIFTAS X R SR, RATE B HEZIH
T, TS — D RARMPIR, RATESHBHIT DR, T, 4 F 54
BN Z F) 5K R BB ST, BIARSE M R 10 o T AR 2 R v s T 3 AR TR L sl s T 3
A TR P R R R (R, RACHE 22 AR ) — 8 R R 51 Pauling B 38 . “ 53X — [a] 1,
MREM % LBRAMASABEENIREZ —, CEMNFR AR 2% TAEZEH T

FEINET AL 22 BOR R MBS, AT 1 200 5 T 45 19 45 A 38 00T 5 R OB 9,
Y0 B B AL F BUBHLIE A — 2B 0, O. Schmidt 1 R. Daudel 75 2 HH R BUBE
ARHLER, H B A AT ABEENBIE. 2/5B. f1 A. Pulman # FEF1k
FLOHRINEIITREWBURERE R, B T K K#i8. J. M. Miller # E. C. Miller £
THRIMB, #4 T XTBUBRABE SO B P S, D. M. Jerina thEEHITE
AFREWBEERER R MR, B T REIL., X—RIPIR, AMURLSHBURIERE
KAMEFRFUR, WAEB NS EBYN X RWTRIE, 2L ETER MR E
HETTAE, £3& Daudel,Pullmans ST TR —Fh A G50 49 5 M 4540 4 FASUR 6 2 BT, B
A R IS TR, AR E I R B R EHUE, £ Millers i Jerina #9 TAER] 5L
B b R 2 e B R G A RN E R O TR A AER U B SX2 TR AT st i
T 32 5 ELHE e KT, AT L3R T AR5 A JE 206 78 P 55 # A BN 6 Z RSSO0 mE . B
i IR QSAR WY BT 8 52 B 45 9 4 3B 3% B % & (Quantitative Structure-Biological Ac-
tivity Relationship) , K/ b U —ME KM THE, B A Al SEEBAE XML ML, i £

o]



ERIRETENSH S LR ZABENS.

HATIN R, 4> T E5 40 5 4 B8R 22 6] 6 R OB X sl & R AR A BOC RS B Y L 2
BXFLRBRR IS TENSEEEZAMER. RESTEHBESY A RZEN
¥R, NERXFMLENS S, BRATFEMLT 5P R EEERYHEERE S LR
() AT MROE R, — B IR ITAESS L 5 M s S BT BB R o 4
H 5 H A FRON 2 (B B S 2R L TR AT T SR 4 ik FROH A O A 3 0T AL R ) % 2 A . A B
R EHEEREEY, HyERNEERENBIEESERAELHELE., HiL. 3
TIFERT AN TAERM ER b, 48 1 T A2 5 & B 45 4 3 %0 56 & §F 5T (Non-Empirical
Quantitative Structure-Biological Activity Relationship, NEQSAR) fy5RUEF 7%k, £
&, RATETES R QSAR B b B A SUE T B 3 450 5 M 454 AR B BUN R R BT T
B BRI R R E B A TR X R BIIURBR R k. ESUBHLE RBTRE, #A
B4 T FRSE T NEQSAR R A TR BEM ik, H, TR AEMEGEmiE 4t
BYAEERMSYMW A RAERE TSI EN TR Ry T 0 THETE
(Wholesale Molecular Orbital Calculation, WMO), lt4h, %8 T FIFTBHL AR Z%
b, Bshig S A YA A AL O I, BROA € ' TR B (Quantitative
Analysing Pattern Recognition, QAPR), WMO Hl QAPR WA ESH e,

40 ERUE B, FUBRIE R T RE T iR AR R 2N . 2R, — U1
LT BRI B L 3 SUE R e Ak B 7 A P AR AR RUSUE BB R AE5R) L X —
AHMHRIGRESPREAE IS, T2, ERER P A T —FiRmE, BRI b (LA
B XUE Bk bR LASL, i BT B BOE I R A R R B REL L. 1979 £ MEE RS
NEQSAR #5742 H IF #e 7 WX 18 LU . & U & B 58 vh W SO 1, AR 78 14 o9 AR A i
U BEfR AL, F7E DNA H Mg b AT = A 0 S48 o 5K BK L K JR Sh 4B i iy 98 38 KL W
Kohn &L BT & B DNA #5456 B 2e Bt I8 s, BF X T 2 PUE e (L R X RES R DNA-
DNA a8 E DNA-EH R MRk, FEREERSFELRE ThAt8, A
LA HE B 3 T S BUR A R RO A,

fEE=EMENES, RITE T # it EmEMER k ER 2 H SR AER
IR RS ER, HEM BARE N- TGy, ANEBH 5 R, BT HE
MEEEESDOBURY R, S7EER A LUSTE BUE RE AW e A7) . T H P 58 1 2L
R, EEE DNA EAMEEZ A SR CK, RITESE T E AR+
B8 B U RE AR A S, T DAE R o T BRI LS IR &R b BUB R BUEW /1.
BiF. KA1 Kohn # DNA #6552 %, RECHIE iR & 8 B0HY) B fUs S
LS, 5] DNA-DNA B B DNA-FEH R A S, AR A KB K BRE
DNA-ZEF BB =Y UG » & IS HURE R A 5| B K 1) DNA-DNA BBl 5Bk A [,
HIH[a %R N BUEH LB A 95% K RS | DNA-DNA B ia) 328k , 7] fE & B F i
B[ i 4 F B J57E DNA SR Z I8 & Ak AVE R, T 5 R % L2880 DNA AZB) 32 EK .
B AT, AR 2 B 0 B AN 2 (8] A A Ak R HL AT HRAR B 1 8k AR e AL TR PR R
SEEERRE A B, R B AT U BB R E AR A S E R TR ] kA, B
0, B 20T B AT 5 R O A I 3 B R A VA R — N RN I 1 S RS 2 B 1T R 2 A L A
HRFEENTBHEERELIEN- e EAMREZ L4, IRM TEVIERA, R
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W BOR R AT LA S DNA #9BEEI RS BE L K i 5 78 HPLC B8 BRIMEREN B
HPLC/MS QP8000 14 %%, f Kk S FAb ¥ i B s e, T B 4 2 22 25 %, JR ) b o DAY i 4
2 MW 2000 F1 130 000 #40T 25+, PR b R o 5 58 AR B 22 (R A 30 B P2 ) O R 7E
BRTERgRE. B8R, B8 ABUEERMBUER . H 8/ DNA I AMEEZ[E
KA ACEE ESERUX BRI BT 1S B IX — B AR, e R I [RI R TRl &L

A FRALEBOBT S B E K, B DNA E4r 54 RIBUEM LRI DNA Mg s
RIBUER, AT BIRIFRZ N — MNP T KBUEN . AR EHEEHEEZ DNA
S A RSO ), BUX B S E B X — ZEBUB I AR I N AR A BUBUE BERE AR B 26
HENAEARETEUEN SRR ERXER EEREA TR AHLIHFTHE NI
BEASYHENSESEEEE ANHMEARERERAIR P ENARTE
e, BUR B AR R & R EE L RER RPN R X T RIS, X AR AT 7E A Py AU
H U Rk AL L 35 DNA % A4 TUE e I 388K . 8 K BUB R BB ST IR Y
R Bk g ARV Fl b R TR . 5 IRPUIEH MBS 0T DAt — 25 TR 43 A AN SE 26 P AR
b A A, DNA #AFFIAN T2, BE A&, KA = 8URER, — B EM
FEUEN (), MR EP T RBUEN b A A A SRS T R LA,
HEOEEE AT A0SR, AN, TEPUE R e R, 70 & DU F0 b 59 I 400 50 50 760 1 SR
FIB R EEMBUER., S KBUENBHER N TE, EHRERR TN ERETRSR
BUBEL WMk A XLRSER, $ O RBENEUAYRBENNERFE. BFE
FR e H Y R, I IR A Pt AT RE A X R BUE R A PR =TS
U, ¥ Qe S - REUEN . B RBEN RESAEREREIT. BEUENE—L0
S LR A, R A H FT 8 i -— R AL SUX BT T R B R b BRI
BPLUGE, KRBT ERBOER /427585,

7R F A BT A R R EBUE M A T REBUR VL. R R B BUR R R
TR T ST 80 FAR4E T SUX B 0] fe Xt ) IEH BUE/E A Y B BUE /E R
TR SR IR B R . B TR JLAE RS P BTG R R L R R B
2R BHE, hEE 5 DNA ZAMES  HFERME, M E 5 DNA HNREGHEEL
EH T RZ —, R AREEER 16082, BB R B A RE S, T
Folit 16- (BB FMEDNA L&A i, R, AR LR NEER, KA P2
LA R, 3, 4-PIABER, TR 1- R A B R MM ZE DNA Ehefh, BR, LRB ML
B ] IF R DX TR 15 48 B WU E RERRAL B BN B L. BESMIT R BERE 518 DNA
A HE , ) Rk RO 3 S, R, RAT T A M S 41— R H TR R I RE T . K3
L BERS T DNA-DNA B, ER A EF, RIS HRENEWBUEEM, UEEH
Y B BB B R R R, T 5 DNA BRE B LR, U FE— S HHEITIT P&
B, AEH R EE X, RIEYBUE/E AL R EBURIEA, BT REHE H DNA &
8] B RN B S M SR BT IS B, X MR et — P ROIEE.

TREMEZ M AL LR Z  BUE/EA R DNA SRS ENERFEs. B
AR EHANBS AT BUEE AN RE IR ER. A, X — T4 RRK R E L, BF
Rl 23 5T — SIGIREI S B . 1969 4, Huebner M Todaro #2 i T BUE 2B (oncogene) R
B, EUERRBEIAN . E— WY REZE AP E RS FE--FREHN, TH

. 3 .



), EH, TP N, R IE T RATHSCH LS, BR BN BUR AR SUE £ N
HAGE AR R . BAL T ERBLNRRE THIA S ERS, —BEZHEH.
&Y, BAL S B SVE R, B8 R T P2 A . Temin JGRMER, BAE WL FH
7o B A0 BUB R B 0 HE A E bl HE KM R SR T X R R R AT
MR, BT Oy s AR, BB 80 A LAY, 3B BOA 38 29 77 ¥ WY AR BRI AE &
BEEE DNA MERFIER. FEH FXFEME, f Huebner Al Todaro B EUER A"
BRI, — B LT 80 FKM, B4, Hathway 1986 4 M (ISR RN Bt ik
B FE R R BB BRI SR STk . SUX 1T NEQSAR MR R B, BUE 1E
RALR R UE BE AL VE A T B B et O B R EE B K290 280~ 300pm ZfH],iX
E#F5 DNA F RN FE AR X 35 88 1 22 16 1) BE B9 AH IT IE, SR A BUE 1R AT SRR 0 AR08
DNA {9 E M. HH, XS F NEQSAR ik, i8] T BUE/E 2 H DNA BRE
o, B BUBE LR EREFEER. AT, BUBERET RS DNA MR HCEK,
EAFERTLEA S, Ames TRFHHITRHEBR) ZEALK, KB4 TH
FEFTE Ames LREBRELRPHEH MM R, B, B AR REERAERK
BB R EE BN, MR R EEAEARNBUERNRIEEEENEN. HXR.H
NSO IE R H BT F R K F M (epigenetic toxicity) . (EEEBNEIRH T E
X B S AR 2 UL R BUB I LU , R I B BB 0L . 55 — R 1% B0 22 B 6 R A AU
FRENBER, REFEARGREEL A G, XRHEEEALMERERE, N
R, FRFARE . /DR AREEHAM T 5, WAXKEEY S B Rl ER ST,
BB R A X B BUB R # AT SRS b i A, 5 7 Ay AT LB AR s
B, BAXHBORETES CRBOEN, HELMEEERbEER SN, BEHEK
FHEE R EEE S RIEE A, B TR SE5058 AR REUE 77 16 3 AL ff — b
FERHEFHENBOEN, HAREXEFSENBUENRATREFEN EXBPRHE—PiE
E EARM A,
ABHBEREMBEANRENE XEY, W GR R FEBUEE AR ER. N T#
B DNA B AMEE MM 3ZBE BT A S B RIBIE MEHE T 1979 FHERBMRIAINAN.DNA T
IR 2 8] Y 25 3B, JE T FL BN A0 Mk LA B O IR 4 L X R B A T R A B RS RS AR
FoMUBR/NIBEEERBOER, REE RS RBHERN, TREASHREFELRN
DNA 4+, i i 33 5% SR i g A (B B9 IE 3 DNA 53 7, 2 Fi i IR A T B 45 5 LA 40 B A 78
25, P X ST NEQSAR, UEH] T BUBE R 2 B DNA MEARFTE K, HILEEH
Rk T RERNERBROBENFER. AT, RN SBTER T, RIJESRAN
ERSUEF Y R EZERERARE S, HAREMGC~AT,GC—>TA FMARE, MY
KE B RAEABENZTERGIE. CANIRAHR, - CBEESTIREE 5%
FHBEER,TMHEERIENSERE 97% M GC~AT M ERE, Hilk, BiGE R
B RS R AT LAEN DNA RA S-S ERNEAM, A, B0 C 58EERKENR
DTEPFNARRRETEN, A LR BRRBHRATETEEXNR A BREE
FEAMELLBR N AR FEX IS X BRI TH T S HA e,
1987 4, % E R. Tiian GREE N X)) F AR BHDTI P, (6555 U A 8 1 BU%
YER, R ERIE RN EFNERFE S, XIEFS5EET 8 FalEl#BURILEM DT

o 4o



d, BB B EE I M — 8 Wk B, IER /RS B RIS M LR BTt is i . BUR/EH
RHEYEANSRFEE, ERREMEITREENREANTRITSIE, BFE %8
HEMTRREHEFNEROTRIE. KA 90 EALIET, —BIAN Huebner
i Todaro W“BUB R FE " HFE T EW 4+, FRA“ FHLBUE 2 E” (proto-oncogene) , Bl
MR 2 KW EAL R BN BT LLBE & BB R E MBUB R R  EBUEMERE T,
% BRAELE 5 B AR B0 55 D5 0 BB VR B I — B, B MBS IR R L Ab B0 SR T EL A DT AR S
SHERFIBUEER, RETHWIUERRBERE T ERNFHBEER, K ARE
FUEREREE R v-SUEEE, B BUE SR D IEH g R BT IE U R R, thFR A
MM BUE R E R E TS R - BUBEE. 90 LK, BkAE WA RENFEFRIN, FTiE
FHABUERED - BUEEER SR PR ERAS, FHEBRNER . SRHUEHEFER R
WEBEMER, TRIFH,BUBERRE SHFIBEBEAXNERETEHEX, &K
EFH5FABENEERGHERINE. MM EZAREREFEHEX . BUENEREE
ShE R REERR o BUBEE, RAEREKE T AR v-BUEEH W AT 883 4K X 41 M
HKHEH T REARNTRAR, 2R, NS EARNYEE. BT.CLEH TS
60 FHEYFFIEBUBRE, Rt WA A —f B —BUR E RS ERERAER, B4
R B AR AR B SR RUB R E A B E th R RS R R 41 A YA BT ST 80 A7
RAELIRE A —BE RS, RIEH M R BT My 40 8 2 5, fieb e 490 1 3 R A 3R Ok AR
B8k R BRI TT AT A RAER. AL BRI T AR 20 FH e 58 10
B, 25 T Bhysg 30 sl 5 BR AT DAL A E R IE W R

70 4E4%4], Baltimore F1 Temin ¥ RMH R AE — N ERBERWRR EEE
PR KSR R v, W AT S U RS R B BUBE AN EEN, SREE
HEX WS, BEFEUE. WEEE U R EBUBIERAPH2/IESE. Ad.80
RIS, B FEESURER. ARSI U REATEPHEENE, EAEaZ KRG
LWIEH . 112N EUE DNA MESERARKEE S SRR X, ERIEY R R
DNA REBERERABER EFHRET T H 55 FMMOERA X BHit, TRe3UE
RNA 5% RBUE DNA SRR KBS FMOER. IROHRIER, THBEHETX
PR ER— AR ERRARKEEFZH, A EPHRLENEFEN —VIER,
M EERA P REFRBANES, AEPRNAHNMN YRR FHFE, MEERH
MR, & BB B R B P B RNA VBN & BURRLA AR LASh, b i B B BRA st —
s R BRI, BT, BRER RS REARENBBER, URLEH
R MR AT AR R Ak, RIOTEAEE W SR BARES . R ok EN
F 8 4 0 5 S O R 24, XA A 1 AT R P O R T R A RSB A S R e R AR Y
E#—S5IEN. BT, 25 RN RBUER T UEXRBHFET , LFF KR
BB A T AT LA B A LS bk EEL S L 8 B R P 40 LT B BORE R, BRTE Bh A P 5 1 A
IO B 8 5 LA S, 0 7E A 07 B 98 40 MO PP i Ak R AR AR R B9 28 RNA /R B B2 DNA SR BRI AL
F. XA FH-SHETHIR, SXESHEURIEE —HM.

FEEAE R MEFHFB TSN L LR BIE, fEH LR E Kohn TR BHIBYE
et w2, IEA BRI B R BB N A LT 2. BUB S Bk BUB MR R I8 BUR
W TAL4 B B FRBUR M B R A, ¥ 5 BUE AN EM X5 E DNA-DNA #
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DNA-FEH B2 R, 2 BEUEFSIRNFZELMEEN TEEEH#T. — MK
BUE, I (a I RTEIL LS . K4 95 % 5| A2 DNA-DNA k(8 328, T R AR 1
A5 DNA-E B R Z BB . 2 P08 WA DNA- B H BB L3, & T H 5
FEH DNA-DNA i) sc8e, HALR ABUREMEH5 RS M DNA-DNA ZBEL#E, [
B8, FEMMFEE TR FREI(a ¥4 F, 7€ DNA EHBALEM, 5153087 X 5k
S5 DNA SRR E R B . oM fEHRE T 530SI EF A E T [/
BB, B R AR R LR TRV, 3E DNA LM 86 8 BUE R K& HAE AL
B, R IR RN ERSES, XERENBUEBNERRN#E—PRE TESEHN
BN,

WA FEF LR TEFRXTRWAETB RN RRE, BRI C LW fEs
B I BT BB AT LASH O = 2K, BRTEHE ) MR E AR R BB S R A R Z A TE R =
K BE N3 BEEEUN, KV ERREEREDS, FEETRARX — LR EL
WA, S BEEHEEHR. BIERBRMAREESNXELE X, fNE L
UE BA % A2 RS 7] 3- ] k- R A S 40 S5 BURE R B B A B Ak PO 2 — TR T DA R SE VB AR
A BFETBROR REE TSR, B AR E R REA BRI HAT
RAE, BARMRFIWEER, YRLIYIRRAFESHEME, BA5ESEEA AR,
XMHRIHLE S BERME R X EHK, Bl 22t SBURY - FE3E - BIE NS
HEE, EREHANFTESRERUR, FEIANRIAR, WHFESR AR F MEEE
XX HS LR, — B 4 B U Bie A TIUE Rt M, A E e R g
FUEFIRAT B ENTERNN SR E, AMERR. A BN EN FHYELREL
FBENHET IE.

WX SR EEBUENMBUBILEF BRHR, 2B B EAER. MEER
W, B LRE . RV HXRIF EAEAS KB RHES, FEERILSEX R
ERAKEFTFE R, HEMNIEEGREF R T REBEIE N, FREEBUER
MBUE VLM B E R K WHTF,

WNieaxe



F—E MMERHUFEBEFRRERERE

BRI E P BB RN L S S HBUBE N Z M X R 2R T EHik
FEURPIE X!, R R B IE 2 o, M H W 4R K b3 BOUR M R H 358
FMREERIRTY T 20 3R, R P AL BOB NI BT T 2R AL B Y I F ISR B R 2
KF R LR, BIE 80 ERA RIS E X HHEA HMA L E Y, BER.F
NG T BURTE AL &R T, Bk AEURE 98 01 BUR I 8 T [ ) 86 1R BE R BUE
L TR A BRI A (kR E RS EBURN, B — MRARIZ AR, Rt $
RGMUE T AR ESYHISTRERL RASEMEMN. 5K AP 80ENEHE L
A=A AR B B ZEAREHY AR, B RATIR Y SR (L% 05 T 00 TAR & BT 3l 157
10 R, X H MM A T EERRE, I AR A X o e B A
FIF 4k )5 X T BUBHLE AR 250 8 B 451 A TR 6 R DL RO X B8 MR .

1.1 BEREAIEAINR

FAE R A R R RVE A FAEE LB EMRCERE R -SRI R ER
TR RN IT I I A2y S LA B 8 S S5 B R 3R AT RE R 1, — AROA R ERBE 4k
FUO BRI R RRE BN EFHEA, RS FHEREREMAR. X
ARDES HIRIE, RHR TR R REREMFE K, By BROFES T B R FIE
AEAYARE (X R DB —3R50 A BE, T EL A4 A BERYD I th S5 EREE 6.,

§1. 1.1 BEREHREUFZEREENY

AEPFEYREF B T RERHFEREOT ., £, LRUEH. SRy
BRI A R SRR AT o AR AT LAS R AT AE X AL B AR N L2 BUE M. b 4r
HH R FE PSS R X R BUBY R, I [ T MR M E IR, LI N, N-
FIRMEA RN N-EHELEYIURMERNNRNENE RS EMSRENLF
BOBRS L, BT AT RV A UE B ot X SR R R O 85 R S (L BUB R
FEEMZE, flnEE G 2R M F MR LR FRENER, AN SHIT LS
EMGIREINIFIRMTERA XK, HEE T RS, EEREE M ISR RRT KIgR%
R, REGEMEAREIMAZRMER MRS ERSNERGRAE X EE
R F AR BCE TR KR B0 E IR ERAR. 2958, SCPRINZE w80 AT fig
EHNE A BRAERE A LU RATRBEE L SIS S RSP0 R TR A
HERIERIAET.

§1.1.2 ENEFESRELFRENXER
BERTFERARBRBENEERN XFEMNEZIEE AXTEXIABRSE
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RE KR RN Elzti%iﬁﬁ%ﬁ?iﬁ%%%}%@%%J&“ﬁ%ﬁ%ﬁﬂbiﬁ]ﬁ%t%
10 AT 39. 29, (B4 1 #a i o R B, LT R AU 10 HAER 9. 62, RER
BB R EEENEESNER, KT FIE 10 TTADH 16 58, T 8 % A & 9% 3 W i
RRMWERZ - FETRMA 10 T AT 4. 98, HAN B & AR R R AR, TR
Eﬁﬁﬁ%%%ﬁ%ﬁ@mﬁﬁ%mﬁ%ﬁ%*Kfl%fﬁi&ﬁ%%%‘kﬁémﬁ%%,ﬁ'ﬁﬁmﬁﬁzﬁé
IR I A AL £ i 2 v R B 1 [ N R A L T PR R & i Rk B R AT =
ﬂi*ﬂ%[ﬁl%‘%oH%%ﬁﬁ%@%ﬂ@%ﬁ%‘ﬁ—%%ﬂéﬂﬁiﬁﬁzJn*ﬁ%’l@ﬁﬂﬁa‘iﬂ@ii%ﬁ%%‘
¥, B RH R — R AR R T HAAEXENBE, BF —R5EAFEXMERATER
Zi'ﬂii%ﬁ?{ﬁiii;ﬂiﬁﬁ?ﬂ%zﬁﬁuﬁﬁﬁiﬁﬁﬁﬂ'bﬂﬂ@ﬁﬁtﬁa‘&,mu5%tﬂk~ﬁz%f%%
i T o T B TR AR . e, th A TR S0 o 3 A T o B 7 R FL IR 10 A B L DT RA S
Bk e BT RS BB KRR, R R E T TR 475 I BB SR I A DG AE
E@ﬁ}if?&%%}ﬁ‘ﬁﬁ%kﬁﬁﬁﬁttf&ﬂﬁﬁf/'\,Wﬁﬂliﬁﬁﬁiﬁfﬁ%tﬂ%‘%ﬁ%@%%lﬂ%ﬁ%
B T AT PR O UK L AR R AR HENBAEER.

§1.1.3 BERSSBEARENXR

A 1911 B Y T 2 35 TS AR B LA E B KR R BT 2R FORE AT
A L e 2 DRI SV 5 55 . (H3X 005 T EE W) R 2 1 K A RHOHRAE . 50 SUIEIN
Jg 9 0 T R N BRI R/, JEAE A B BT T AT LA A A S AR B R
fszf“?.Kn‘im?ﬁ%@é;%uE&Rﬁ?ﬁ&%ﬁ%)\ﬁﬁmﬁﬁ.ﬁ'ﬁﬁ;@%ﬁtﬁ;@m?ﬁﬁ,FJEEB’J%
B B R AR R —E A EER R R ARV PN ES
Epstein-Barr 2 DL, T A HE X 2 A T L i s g . BUAE R A AE AT
*EEP . H =R DNA f5, HF Epstein-Barr % (EBV) 8B FRON R E G 8, ol L
B I T R SR 2 R R R S T R M O A R A A, 5 B, S
B 41 VK % 98 AT 75 4 E PR 4598 AR OG , 7E R BB 4 A e o 30 KR T PRl LA B
EBV %% 3 08 F . 51 0 A\ 100 % 1) S IR E 1 95 4 g H J HE AT QR B R AR AT A4 B 2K
EBV Rk 1. ZEFAREBY) 2 —FEA N DNA AR E, £ 80%(H)
FF9% R 8 43 H5 Y HBV R, R ZRUIT R 1 A B R M I RO NFL ORI 55
(HPV) £ —FhFF 4k XU DNA 553 .4 HPV16,18 #l HPV5.8 H R WAL fE 90V T
BHUE A LA B HPV R HPV RN RS T EFERE AARX JFEHE SR
PR B AL SR 4 R K A T-48 M R R 2 (HTL V) R S BB 2 (HIV)
T ER R L RNA A% 0B 0% 8, 78 100 % RIBA T-40 B & s o ELR R R A HTLV
FREERIFETE; T HIV R TR 5 10 R A\ R R B FC PR L JE (T A R B (e S R AL
BRI R R K

§1.1.4 HERUFEBARANERNE

Fe 4 BORAT R S BN AL T 0 T A, T O MR 5 PR R T A R B9 4
BN HIRAE Y 75 % ~ 90 % R i FR B M AL BUB R PTIA AL BE 2 R A 4 O TR AR
B R INE ER RSB SRR TS R R Rt 1596, AR XTI
%Yﬁﬁﬁﬁﬁﬁm%ﬁﬁiﬁ%.ﬁﬁ%éhﬁﬁhﬂﬁTWdﬁﬁlU\ﬁﬁo%ULH@%E%E}%
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S50 2 BBV RS A SR BB R BT K 1026 B0 T OMEAE Y 5550 £ FAT . 3L
ARIE 1090 R AT A 5 I 240 3% .50 B 42 14 0 UK R T 8
LEE

1.2 IREBURRAIFEE

FUBRTGRRR KK, LB BEREZAY, FEIIFR . ROK K E . B T kK
BITEMERT A, ERAED AMNEREFEOARTEEEMEREY . RE
ENELSH SR EFEFE N-UHELEYMET SRS, XEBUBY F 87/ F
B A TE, WD o] GEAEBR ML SR 3B 5 B A BRI SR E B R FZE, BEER ENIE R EFHF
TEXTET A B AR AT BEF= A o, NI R BUB IS LB T BEXT 4,

§1.2.1 BRFTRE

BUE SR B LB E AL YIRENHR, BB R THEPFEUEY RN T

F11 KXSFERLNEHRFTE

IUPAC &#F FIEHFFSY BoEMERE FR FE HECC)
V] 2H43(5)-6H (=) CisHin 166 293
¥ |3 3H424¢ (=) CuHu 178 338. 4
& 3H4141 (=) CiyHy 178 340
KH 4H40(5)230 (—) CisHuo 202 383.5
® 4H3232 (—) CisHio 202 393.5
H I ghi 1 E 5H32230(5) (—) CisHip 226 431. 8
HIHEHcd]E 5H3222(5)1 (+) CisHy 226 439
HHla]E 4H421410 (/=) CisHiz 228 137.5
13 4H404040 (—)> CisHio 228 438.5
I 4H420420 (+> CisHz 228 141
HEH{bIHE 5H410(5)4030 (++-+) CaeHie 252 481. 2
EH[KIKE 5H410(5)3301 =) CzoHaz 252 481
AHTRE 5H420(5)3300 (++ - CzoHyz 252 480
Fitleltt 5H403230 (—) CsHis 252 492. 9
E i (altE 5H412320 (==+++) CaoHis 252 495.5
it 5H330330 (—) CyoH,» 252 4979
EP3(1,2,3-cd 1% 6H40(5)20(5)4020 (=) CaoHy2 276 5312
FH1,2,3-cd]EE 6H40(5)22310 +)> Ca:Hae 276 5342
#F[ghildk 6H322230 (=) Ca:Hi: 276 5420
EH 6H321321 (=) CazHie 276 5472
b 7H222222 (—)> CouHz 300 5907

D EEREMERFRBEREMEHS  BREREEE 2 BARSHBEALTREANE.H iIAARER
BHF R EEZHFRPAEEANRFF REHERE 1 MHMECLARE S EAFNGECRN, EFETLHEH
ERERT NESSEEHALE FUE. MERSRIFHFERBAMRFEHR, RER 3 EATBPKRAES. 5T
HEYE AR, AR E—RTFLFRETRE N R —EPNE.

) BEMHEENREREITE.



fE52) ) P B AR Port BAET 1775 R I BT AEEBEENRGEGE: 2TT6
{40 Ph B 6 TR & B R 3R Pott R 1200 4EF) AE R BT B P AL 2 BUE
g TR SRR RES TR XY R, 19 R E E B B AR T AR
SRS, 1015 4F LR AT R M B R kR E T 51 & T 35K . 1933 & Cooke.,
Hewett il Hieger & 6 M 2 W43 H 40 Bt 7mg 58 S BUBIHI T, B HlalE. BE
?*zﬂ‘]%ui:a‘_,ﬁﬂ%ﬁ%%ﬁﬁ%ﬂ%%ﬂﬁ*EB%F‘&Eu%#[a]%%ﬁ%%s@z%%%o %
W £ A AL TERR B B p TR 29 700 C i, P AE R [a | RS BTl PRI AT
—ﬁ\iﬁﬁ%%%ﬁ%ﬁﬁﬁ%ﬁ%ﬁiz%%ﬁ,ﬁ%%ﬁ&%ﬁkﬁk%%ﬂi%kﬁ@ﬁﬁm
R T HERCE AR . LRFBAET AR, B2 T BBl g R, M Rl
%F 542 3um U FHBA 2 B, 0.5~ 3pm 98 ] LIR30k A B e F7E i L
AT RS R RAEERBH EERTR. 1.1 LIE: et s AN SE 27520 S8 L fie)
<++++>,<+++>,<++>,<+'>$u<—>53\55IJL‘I_%BEJJ\E%\%%\Wﬁﬁaﬁéuﬁxi&
. SR RIS B A B O A SO S I, b 51 B XHR[12].

§1.2.2 BEEX

EREZEARERNARMN S —KEBUBYRD. 1960 F, 2&H kG, 5T R H
S 0 3 [ i o o 3% R SR 9, B DA R R — PR
VB SR S O P R TR 2 O K R8-X, SEBR b, Bk =
2 R B 2 R [ — #it B L P9 S A Rossetti MNE
BIE E, FER AR AN Z R BE T ROESE
e, HEE (Aspergillus Flavus) WA &
(Aspergillus parasiticus)?%f@gﬂ]‘g§ﬁg%iﬁ%

HHMBEB X=Y=Z=H
HHBE M, X=Y=H.Z=OH TR AT LAYS e AR AR AR RO ORAE S R RO

M1 EMEEOEHR Ve, EEKRMEXSEH. HPHEEEK
AFIEFRE MRS, T AR M E RN E
FEw R, HHEMERB,M,.GM, ST DA & LR E TR LR EMER
B, WIBUERE 1 & 54, FATRAMEIEN, ZE MK EAETSHFREARESHBER
R T, BMBEETUE SR THEREERNE SR, REM AU
U, R B 1 TR PR LR A, B IS T LAS S, R R A A ST 5
ﬁk%%?i*ﬁ%ﬂﬁﬁ%%ﬁ%%ﬁ%%;%4§$ﬁﬁﬁﬂgiv$ﬁéﬁ|@/\‘§%%
MR T LS I B BB A, AT FE 215 I AR R = A IR P B A R, R Tl —
KM EEAE HE RN BT EESNE R AN SR, REA—
—iHig. BFE - RXNEEEL BEHERZN RATAACHERE, BXER.
BEERE BEERURMENARBANKERERS. X AL A BUHERE
., B3EEHFENTEL 2H.
1988 4E DL 3K & 3 T 48 71 S Bk B (Fusarium moniliforme) i P24 B8R T) SR E K B
Z 513 % Gumonisms) , FLE5HI K 56 1 B R SRR, P A BB REANR AT
EAk. EETE L TR BT A TR K AR RS SRR , 2 T R AR B X R K R E Y
FEFBETS, EEEHEESEEATPERRSHPRIAL. HZ&ZEMS G R
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®12 EHBRUIMIHEGCERRR

I A % * M 5 M
a maESE Je 8 B B (Aspergillus ver- M ELBHUNEBIE
o R,=CHj;, R:=H sicolor) A RN Z T & B S LD A 32,
° ) ZHEAOMEREER (A. nidulan) F53+ 8, H 2 55 F 800mg/kg. R
) .z ,b AbtRF0 EMBEERTOESE 5 EAE. Bk

FHAMEEFE EalEgHRE

OR (e} OR,y Ri—Rs—H

o o #HKEE X=O0H 57 B B (Penicillium is- BIUFHMN/NEEK

EEHEAKFER X=H

landicum) 5+ B8, ¥ 5 B

F 4 LDsos 6. 65mg

o i X K (KA kg KBIRIABO A5
,I:iry
oH 0 )
[wetme co  FREMCHERUSHE SABENEERESE  BAFEELRS
i pre ser | ST O g E B 0T 92, 0 B i & LD (2 %
H

NH

B-phe = CgHCHCH.C OOH
NH;

But = CH,CH,CHCOOH

(EtOH)

0.33mg’kg. Y
&

)
0

BEER . op. 112C. BHE
25 70~100 C FHE, BT K,
[].]

HEHEEWEP. patulum) FIEE
REBEHP. expensum) P
and

ANE R LD
35mg kg, & B EH
LRI . 55
REHEAE

CH,O @]

OCH;
°
CHy O ch,

KEHEBHAP. griseoful-
vum) P E

V6T B ) — 5T
ER . HYLRIUE

D TRERAREIRMEH . P E MR SR, 25 ESNE.

Kb FEN SEKFREMX,
HAREHEFFAER, EAAETIE 100 2 %4
ML, MBEW SRS L4 P, L8 T # (Fusar-

HA R EEARS S

CH,

Y
e O
HO =0

He @

ium gaminearum ) TE E A /N E BIR AT R L X So R B AF

Wy, 7oA BRI VE IR K F B (zearalenone) . FREFHE MM E
BN TR RO T BRI T g, kot
KM AEHAARE L FNEEREILE. FAT LhHE

B2 — AR 2R I+ T ERE9 N30 8, I 1. 2 MESH BT
s HEWSHNME XA, ERMMER RN, HFRELR Y E R o5 M
PEBOER i 2 B S DU AL, B A 7 15 R0 B A o 5 | e R FHD S UL P R E 190 i R 7 EL
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BB, Misee RN ENER.
§1.2.3 N-TIHEENLEY

i ERILE RS EOEY OB S Ak s S EE AL B N ARG
ARBIEM 5 — KRR RF SR ZHEOEY R . ZF LMKk TERER
i, B TEARENSEF, B b s B B —FhaE B ER N 1956
4 A A E AL TR TR RV A AR WA BURFRE AL . B, 1956
LGS SR 1960 4 & BLEE i 2 DUG . X 0B R P T A T T 2R AL B D SRR O N-
TR AL A BURIERE . T T KBRS . ER M A SR a Y . KA 157
{9 N- TR A AR R BUBY R . BP0 E (819 0 B ALY R« N B PR R B BR AR AE M P4
R R ERER LUS L AT ATEAR N T BRI T, 55 i ik B — 1 SUR BB S
HE R N- T R Bl & 10 BUKETE PR N 2 S B RS R AL AL b TR o LB R AL
REREE, I o B3 e R R A B T T DA 5 R T R R 1T A A N - T
e, T B B T | A DL KR Ok 3 R Pl AT, HJOK R i R R s T
Bb it & B Xt AR EH, B L B4 L K C e R E AT AR ot A% AR R B AN
Rk b5 e 2 Bk e S 7E P N TR AR N - R 3 & M BN, DRI A R € SUEAE R E TERX
FE L EHARERA.

PR ERER S 0 75 0 R RN B ) L AT LU 0B L AT O TS 2 Rl NO, F
SR MERIB T LA UG RS AT WYL AT SR B R UL T B AR . B,
WK R E G PR AR PSR KE R 4% AR 0 B R R A R R A B B R
AT SRR NS ERAN ., (RS 7 S ) £ B R AR 0 LB . S R TR BRI R LA
90, SEAT B SAETE . SR AEHURI BRSSP St BN S BE A7 7 < T2
R TE B MK B S B AT B R 4 N- RS RAE A WK, M AR S R T & A
& AT 0. 1pg (0. 1107 g 20 LU F M TERN R, BILFEIF S & & i 745 THF N-JE

*®1.3 BERPELEAHNETARAREN ERELEY

% | HWRRE Y L SRAYRE] WETRE pe ke
NV B (CH3)2NNO BFECRLDED (++4) MR, T 5~-40
N-TE RS 2B MeEINNO i, B0 (R (+++) KB 5
N-TH B Et-NNO Bl (R (—+++) i 1.5
N-WRE T B Bu:NNO R 0 IR 3 C B (+4+++) 9] 10.2
NS P S [ N-No i CIRD (4> I3 10
NI B (XN-NO iR FF BN (4= Fl R 6
N- T B G N-NO  HFBECIR) 4+~ RS 3
N B R g no  BHEGO () IR E 20

HOOOCHY”
N-oF f§-N-(1-F- ﬁ\’k/—< ATE CHED (+ ) REREX 2
2R -2- N O N-NO

12



R ELAY &0 DK i v 8 4 ot 1 TS N- WERR R T A I 4 FR L S5 A L B S B
SRR T BURIE S SRR S ARG e R T R 1 3

BB R A NO, S BE Y = R IR AL BT F R R R e i A R R ALY
5 K T P A TR L A PR A T AR AR R S B TR AR
4 RO RS AL S T e . B SR TS 45 91& Fusarium moniliforme H75%.
th AT DA A R AL A TR AR

§1.2.4 HREPHRRTE

70 EREK . H T Ames LIS FOEY R B R R R R 1977 H Sugimura
st B A 3B o % ) A PR LA R BE SRS RE T R B T R R Is R BT AT RE T AR
MR TR S RS EARN AR, WAL XS EREERE HME K
e AL A S R, Bk I MBS A RS A RS TR L
R L R B R LB T E e B R B S TR NS R A
S 2Ky R I S SR FE L A K OIS AR B S IR 1S % O E Y L 7E R R T R 948 it
T, R ok A R ORI B A O 2R 55 B R I S S A BT M T e AL
1A 7o A Y UL T B AR R M B R L T (= e

R LEH I TS RURST , B R © 2% S B SR RO 2R3 05 i b A MO A L 5 I R =38
Ty, 5t T L TR B W M B = R AR ), FE LD BT A R SR O R
LD 1.4 FE 1,2.3.4 15 SMbayr, HEHILE 1. 3. HA 12 MLavEbEu
Gimidazole) 3 E Ze B B fL &4 18 3 BAL A i SR R FEMEE BF_E DL oh AR I & T 1
SR ER AR ER Y 27 b, B BRAEH AT LATESY B = R BB BRI 4 K (quinoline ) . BR
%E;?¥§W%M*(quinoxahne)$HWK¥E;?H&mf(pYrkﬁne)Eigéo [ T3 7 1 e LN Rk -3 )
oML L 1. 4 FIE 13, XS RAF SR R RIE I AN E 2 B3

X
-NH-
oL, OGN, T o™
N NH, N“SN~~NH. N O ’
H v H < X

Trp-P-1 X=Y=CH; AaC X=H Glu-P-2 1Q X=H

Trp-P-2 X=CH; Y=H  MeAac X=CH; MelQ X=CH: Nﬂ(NHi
N
X 7 NCH-

SO
, Nﬁg_CH?h N, CHw@N/;—NHZ N, CH: N Q X
BN Ot et ot

N X

1Qx X=Y=H BO »=H
MelQx X=H Y=CH;  PhIP DMIP X=H MelFP MeBO X=CH,
4.8-di MelQx X=Y=CHa TMIP X=CH; '

(913 PRE WAL = BRI A R

BRI 4, 5T MR (RS N IQ), o H-3.8 HBEME 4.5 IR WK (FE Y 8-
MelQy ) Fi 2- -1 B 3-6- BBk e IF (4, 5-b JNLRE (48 5 O~ PhIP). 1Mk A BR 1Q

« 13 .



DLAN A% 5 T 4-MelQ . i v R o 3 b U B 8-MelQx Hil 1Qx AME SR T % Fh B W AT A
0 4-F 7-MelQy s XU HEATAEW AN 4.7-.4,8-,5,7-.5,8-F1 7,8-DiMelQy, LI R =ZH &
M 4,7,8 TriMelQx: MEBEZ R PhIP 4h, B % 50 7 HALE 5 #44 3-MePhIP, PL &
TR ) B BB AT A 1.6-DiMelP SRS AL 1.6 DMIP. SLEIEH, EiR &2
FZRA A EALER IS BRI BRI R, RSN R s LR,
B 7Tt M2 IR IS e o] LAZE Sh I R I B BT B S8 B 5| OB K.

% 1.4 ANEORAKRETHEBAMSENRATE

t & ¥ & #E 3 -t
3-EE-1.4- W -sH-AEREFEC4, 3-b I3[k Trp-P-1 pigc]
3-EE-1-P-5H-MEEEF 4, 3-b]MI% Trp-P-2 ¥
2-F - THBEFH[1,2-a.3 .2 -d ]k Glu-P-2 At
2- 8% 9H-ME s JF[2. 3-b 195(%% AaC RIEFH
2-E3-3-H - 9H-MtiE 32, 3-b ]98] MeAaC KIEFN
2-EH-3-HBRME R[4, 51 EEMK 1Q pigEc)
2-EH-3.4- I BRI 4, 5-b MK MelQ pE ]
2-E -3 KR IEL 4, 5- 1 E R MK 1Qx JUL % 3 58 P o
3-E 3.8 TIHBKMEIR[ 4, 5-f | HENR R MelQx 4
2-FH-3,4,8- = HBKMRIF[ 4, 5-f S FEEDR 4,8-DiMelQy H AR
2-FH-1-H-6- BRI IT 4, 5-b BN MK PhIP YEA4 R
2-FHE-NL, N - T bR ik ag DMIP JUL B 8 53 P o HIHEH
2- S E-NL N, N =B R Il b TMIP A EILHE
2-F BN, 6- THITEMIF[2,3/3. 2-e IR [4.5-bIMEBE  MeIFP FE4H. O RAIBRFER S PR ATREEHZ —
2- S H-3- KA 4,5-0]-4H- 1. 4-REMK BO SR 5 PO A H FMEM K BO
2-F -3, 4- BRI 4,5-1)-4H-1, 4 BEHE MeBO YA i MeBO

PR 3 0 0 SO A A R B T O LR CFR U Z D SVLER IS (Y I 2 AR P9 Bt
Mo BAE T EAERR AR W BOR L A 3005 BBy 77 A RS 0. R B A R AR BN 7E R TR
i, & BUAT DAL R B AR T ML HF Rk AU O BOR AR B h R R RSR A R R A
ABRAE , A0 A0 B 58 9 3 5% , T REAE £ Tl /0 2 3155 R B A i o 2 iR AR B0, BR R
Fp L B R R XUBR SLRE IR0 A6 3155 R 9 A A8 U2 4 SR IHAS R R (R A

§1.2.5 WEHMEASHHETE

SO LR LA B R RSN RIRT tE C R B P A W R s th R — R E R IR R
FBHEFY. BIMEHREAAAMBRERBEROFITREE, R —ERAEHE
DA B BRI HAR XS @ R e s, T B KRS s T R SRR E LU, A R UIJR LR S e
s LS AT TR A TR B AR A 5 | R B e 0 R RO B TE AP AR R b SR HoAl
FERREM. RN E, SE TR ERERETESHNFHHNKMNBHPZIT BREEIET
HE A ¥ ZE 2 (UNSCEAR, United National Scientific Committee on the Effects
of Atomic Radiation) ffiit,7E 20 A HL &= KATE/DNITR 42 600 BN RN BBETH &,
BEH) R 5 | AU PE A -l o B A, Hoh Al BERY 75 B2 A U HE PO Ph , 2 Rh Al
“Rh %, BRI SA B TSR MR P SHEBOE. BN RER
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B ML RS A S RENISRIOEK. Y B8 A, RE 1952~
1066 4 [HDEH AR 4l Tolk B = Al o P T B0 RE A R R, KR {3 At Pl A
o PR TS YR . Rt B R R B A R IR (81 JEUNSCEARKI {5
HHEWER R AR, BOGHRER fF ATAE ™ £ R RIS R0, 60 4 FURILLATHME—
18 & R RE ORI R AR, 22 05 A P A B A FE SRR T2 RO
R EEEN . SRR M. S TR, B TR N T R R, R (A4
7= LA B ROR B 2 R R A

1.3 KERHEH BRI R 15

b R O R E R B R R A L BRI T RO S R ) — R BUR
YR, EENEETEURYR, U RERENHREH . HZH T AMIKEETHE
B RIS S5 | AFREE M 28— 8 B 3 7= A 5 W s R R S BB A R, X R U
)RR A TGRSR RIS P PR SR BB Y B

§1.3.1 S{PYMESEREY

EEAMBERE DY KBHEREARN 245-T(2,4,5- ZHF A28 . A THITF
TEMIZR 2,3,6,7- K [b,e J0f “EAHRBER N MER, 5IR TIF LB,
W B 2 — b B0 RIS G B0 R S SRIE P 2 M SR B S R L BRI B Be , AT DA™= A
AR T RESE T N PR AR AR, 70 ERK R B AT REHSEARY, A
S RAX B LR B R BUB, IR BRAAANANA,2,3,4,5,6- SAF OB N\FEH
KME, HAERBESRN Y K BRAANANTEER o3 Y ZFMFHREMDE S KER.E©
Y RESENREG. b o« My KREUEH . o5 R BA/NRE IS, B i ABUET R 5
RN RAEIE 6 KBRS I8 W R WARGE . A ILR SRR e R R BT

[ =] [=L =T

a EHXF R EZ — (+) Bk (— YR () 3 k()

B 1.4 A8 B BRI RS SERFE T BB I I R A A

W 1. 4 (B +RREE, — FRABUR) ARE R ASEE SR R A KB AHEALE N
BRI, RMHRERBIER 2,4, 6- =B XM E BT &0 5 8 R/ R FE. REIKE
R R HEEEN - R 3-ERRESERSI/MRM R FAREMEE, &
& (chlordecone) Fl -+ & (heptachlor ) B3 X B (toxaphene ) 51 /2 B A1 /) BB FF 98 50 FF 4K
BRIE%, ABA DDT(1,1,1- =52, 2- B EUARZE 250 M8/ WU L3 5 | & A s
%, H RN TREBEEA X G, A5 KBRS R BRI E, TR RE HBURAE

XA BRI R AR ERSMEANSERE, ANERTU Ea & A8&E I35
ERADRHUIFEMRSEEESIMLEREABUEN. 60 FREKHA, EFHKLY — K
B TEMES AT A, 2N BB S A4 P BOK T RS & 2 281 858,
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