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1. B4

B EZETERIT., VA7 BB OEEE T TR EEE R ZIEM
AT H1E . BHOOHM TRMEREEFMAIT O EZAFLTND, 2
O THGFAM BRIFIZHOVWTIEX, EROBE~OEEZOREEICES L TEM
T FE BT O FE i OB E N & W EE 2 DD R % A A% B R
EanEEL, BRPLOER - BHOFELELITo- LT, BMEEE
BEBREL TS,

7=V B (7= Bl, B2 XU B3:Zhn £ FB1, FB2 KO}
FB3) 1X. Fusarium verticillioides, Fusarium proliferatum o 7 % U v
LBEMNOELEISND “RARBED T, ERAPO VY ERa Y KR MY ER
AVIMITEPLEREBEENRTVWEINRHmTHD, 7T =2 0%, 1988 4F T3
RENE2r0HmTHLEIN (B 1. WC Gelderblom, et al. (1988) #192) . %
ALLEI 2D . DI HE RSN E E T~ o | E MK L JiE (equine
leukoencephalomalacia: ELEM) Kk O 7 % @ fili/kjE (porcine pulmonary
edema: PPE) 2 #E N & biv, F verticillioides ¥ BN U~ T X DI
ZHbF. ke, BEYVY Ty MO EEERTIERNALA TN, £OD
% OFEBRKTEFENIC, ELEMSXPPE 3 7E=V U NRINTRIET D Z
ENRENTZ((BM N.P.J. Kriek et al. (1981)#131), 2. TM Wilson, et al.
(1992) #133, 3. M DP, et al. (2007) #473)% M 4. TS Kellerman, et al.
(1990) #459, 5. WF Marasas, et al. (1988) #438, 6. LR Harrison, et al.
(1990) #170), (V=K QR 7 ZIZHFT 2 HmAEIZOWTIE, FIREROZ),
ER~OEELLC by ERravEERETIMTYE=v 2 BHOE
BEBBOMBRERSEEE (Neural tube defects: NTDs) & OE 7R
HAREINTEY, RENPAVLEOBEELRBINLTWS, £/, FolE
WCFB1 Z2RROBGTHMERBRICEID, FBLOEBRAMER RSN TWVD,

a—7F v IV AEFBESTIZ 2014 FI2, BAHO MY ERr I RRZONL
D 7E=vr (FB1 KU'FB2) Ok KEHEEZFZE L. EU, kEZ%ET
T 7=V v ORKEEEXIITA L AL URREIN TS, HKT
. BEETHECENT, BP0 T7E= OERBRFHEKOCRHKESIZ
BWTHEEEOEFEEHER O 72 =3V ERRFESE N ER S T\ 5, i
EIEREI N TR,

NOE [ 7FE= ] I220TE, hyEraY KRNy Ew 2 U1 TLMH
WO EHETHRHEINIDNOEHETHY . BEROBE~OEEBOREIZHS L
TEREWEEZENMOEHREOBHLENEH W E LT, 2015 4F 3 AR MZ A
ZEETIH, 7=y ZHOLEMEBEREEENMEZIT > EZMH L LTHRE
L. 20'% - BRAEEHEMAES THEEZRLIT O &3,
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2. BHITHRHE

(1) BEREHE
EANTITEEMESEIIREI N TR,

(2) BHNEZEORBXIEAHAAFSA4 VIE

a—7 v/ AFEBERTIE, BRHO MY Era v ERZONN T HH O
FBI1EOFB2OMEBEL LTEILICRLERERKREEBEIAREINL TV D (R
& 7. FAO/WHO (2014) #452, 8. CODEX_alimentarius (1995) #444), =+
7o, 2008 I [REODPOFEHLROP I OIRBICE T 2 Eh i (4
75 XV UA BTITL )y, TESVUER N a T UHICET S
ftEE%L &) (CAC/RCP 51-2003) % E® T, % EIZ{5YKBEIR O %
iz FEONENT TV 5,

K1 a—F v I RAEBEICLDEZ7E = DO KA (2014)
e R I HEA O % &2 FB1 ) O* FB2 @ # £ (ng/kg)
RKIMTO MY EBR 3 TR 4,000
fyEraYh (2—2 770
=), OEFEOE (2—rI— )

2,000

EUCIEAEMHO b yEra s ROZ0MIEF o FB1 LT FB2 O
BELTRQIRLEREKREBEBELPBREINL TS (M 9. EFSA (2014)
#355, 10. EU (2007) #358),

FH2EUICB A7 E= D R AR

. FB1 & O FB2 O &
Fie K B HE A O % B2 =
(ng/kg)
[ I N S w = S 4,000
HENERA Ny Era KON TR
vEvavRAERBOFHER Y T - 000
AF w7 MLEMEOTALDEHFNYE ’
ooy TR EER<)
fyEvavPNERBOHEH YT
800
Vo Ay
e a N EREOM TS - 2 200
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WBHMNYE2 T AN
EHMEE AL O 500 pm L D oKX Ed

¥y T 4 1,400
EHEEHEE ALY O 500 pm BL T @ 84 5 000
é]\ )

K(KETEH., EAHO N Era v KOFOMLAEF O FB1, FB2 KO
FB3 O L L TESIIRLEINAXZ LV ALRNANRREINTWVDL (SR
11. National Grain_and Feed Association (2011) #49),

# 3 XEFDAATA XL AZED bR ayONZ0MLIEF O
TE= U DHAHX ALY
FB1.FB2 X (X FB3 0 #

HAKX A L_JLOXTE

& (ppm)
MIELEE LN BO b yEn a2y
UI:'IZI':I 2
Ny FXa—rHoENyEo ay 3
MIEELZ DL BBELRWD ITE S IR IE A

ERELEZXLEO by a B
Ao -7 T 4
~% (T o4 —FREDAH) MKEE
N el b= %
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TE=VUR, BTEETICARCLED 28 BlREAE SN TEY ., A B B
BELCHELOY® P Ho4fEIZoEINS(ZH 12. JP Rheeder, et al. (2002)
#48),

7E® =3 BEIZiZ FB1, FB2, FB3 ®fli, 7 =3 B4 (FB4) %
ZoMONW DD~ A F—7 B HEEbLHRESINANTWVD, FB2, FB3 kO
FB4 X . KBRIEDE N D7 WS TFBL E R S, 7= AED FAL,
FA2 X, X FA3 132N FB1.FB2 X O FB3 O N-7 2 F LIk TH 5,
/U< AREDO FAKL IX FA1 © 15-7 MNMESfitkTH D, 7EF=2 > CHED
FC1. FC2. FC3., FC4 iz*h*h FB1., FB2, FB3 & " FB4 Ok
ThHHZN, 7T RICHETLIATFAVEERLS, 7= P D FP1,
FP2 & (X FP3 3= ¥+ FB1, FB2, FB3 ®»7 X /Ko pYiZ 3-& K
EXF YU AEAERLTWA(BR 13, EHC (2000) #337),

7 E® = X, F verticillioides., F. proliferatum“ D 7 €& = U pEAE
HICHRBREISNEZED R ORZOMTENbBHEENS, 7E= Uk
HEN2DFZIFEAER NYER YT, WAL TAEEINEZ VY ER
a3 b FB1,FB2 KON FB3 A mBE IS D, 2047 Th, FB1
TBRHEEERNESLS ., BEETREINDZ ZERH D, R UBREKL LB S
nNs7E=vr8IZ>\WT, FBI:FB2:FB3 3B X% 10:3:1 L #iH X
NTW5 (JECFA#346), FB4 23 SN 2 EIFELS . A b D0,
TE=VUBBUANDTE=V T EARERET D LRI EE
MBDLINDHEN, BRIGEINTZEBED DL IRIFEAERE SNV (SR
14. A Desjardins (2006) #51), 72, T4FE, —#HOT7E= BT T
RLNRITEED~ MY v 7 AR I N TAEBEEE R — BBl
EELTHOLWOLNTWAOMETIERETE 20 ERREINTEY,
hidden fumonisin X X bound fumonisin & EiZN TW5, Z Dk 95 72 IE
E#AEOT7E=oft, o NNV ERT T UICHEAREG LT E=
VL MNVEKR VBN ATAEAE L=, BB AL 7 E
=V VEOIFEE RS T 7 RS b A I NTEBY., b b
WTC [~A7 R7F=2v ) XF 25T 4774 K7F=2 0] EEEN
TWAH (M 15. EFSA (2014) #344)Z 0 X 5 b ZWMEMi = =% 7= 7 €
=V OHEERLBREROHAILD RN,

TE=VY BEICHER I Z K E LT, IO ELEM
M7 ZIZ PPE BRAHA LD Z ERHEINTHWD, B NTIE, hUER
aLvEERLTOIHB T, 7VE=V L BHOEBREBIE O NTDs & o5
MWRINTEBY, RENAEOBAELRBINTWD, £/, oW
FB1 Z#REE& 5T 2 MERBRICE Y  FBLICIIEPAERH D Z ENRE
T w5 (5 W 16. JECFA (2001) #465, 17.
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National_Toxicology_Program (2001) #103), FB1 %, o5y —4 1 H
52 &, FB2 O FB3 1%, FBL (T 5 LB YR ITIK< . o H A
LAy, FBL ERIFFICHRE SN Z ENRZ W L LD, JECFA XX
EFSA OFEfiicisVWTd, Z® FB1, FB2 X' FB3 ® 7 /L — 7 TDI % %
ELTW5DH(ZM 14. A Desjardins (2006) #51, 18. JECFA (2011) #350,
19. EFSA (2005) #356),

UboZ s, RKESICB T 2 Mixt 4% E 1L FB1, FB2 & ' FB3
L. AT RTE=ZV U XNIFTET A 774 RT7FE=2 DO TOELE
D FN L 2 BRI L -,
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1.

FEEMEOHE

Z2%M. #FRX. #F=E. BERX

(1) 7=+ B1(FB1) CAS(No. 116355-83-0)

D1t=% 4% (IUPAC &)
HEL : 2R2'R)-2,2-[[(AR,6R,7595,11R 16R, 185,195 -19-amino-
11,16,18-trihydroxy-5,9-dimethylicosane-6,7-diyllbis(oxy)}bis(2-
oxoethane-2,1-diyl)]ldisuccinic acid
AAER : 2R2'RA)-2,2-[{[(5R,6R,75,95,11R,16R,185,195-19-7 2
J-11,16,18- bV B R F 2 -5,9- VA F /LA aH-6,7-V A L] X
(A INERAQ-FF VX2 1-V AT ansmg

@%nFX : C34H59NO15
@9NFE : 721.83

HH; QM T H =
] 1 1 [
’ﬂhﬂT*‘“‘wﬂa.;Jx.xm.fﬂ e
;- 1
OH  CH

0 s o
T -,

i l E

o TOH

(2) 7€ =3 B2(FB2) CAS (No. 116355-84-1)

@D1t% 4 (IUPAC %)
HEL - (2R2'R-2,2-[{[(5R,6R, 75,95 16R,185,195)-19-amino-
16,18-dihydroxy-5,9-dimethylicosane-6,7-diyllbis(oxy)}bis(2-
oxoethane-2,1-diyl)]ldisuccinic acid
BAXES : (2R2'R) -2,2-[{[(AR,6R,75,95,16R,185,195-19-7 X /
-16,18-Vt Far ¥ -59-PAF A aP-6,7-V A NL]ER(FF
UNWER@Q- A XK -2 1-T A )]V anT R

@%nFX : C34Hs59NO14
@9 F= : 705.83
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2.

@iEE 5 O -OH

O O O OH

(3) 7 =3 B3(FB3) CAS (No. 136379-59-4)

®D1t%¥ 4 (IUPAC %)
HESZ : (2R2'R-2,2-[[(5R6R,75985,11R,185,195)-19-amino-
11,18-dihydroxy-5,9-dimethylicosane-6,7-diyllbis(oxy)}bis(2-
oxoethane-2,1-diyl)]disuccinic acid
BAESR : QR2'R-2,2-{[(6R6R,759511R,185,199-19-7 I /
-11,18- Y R X% v -5,9- VA F A at-67-V A4 L] R (FF
INERQ@Q- AR H -2 1-V A )] an TR

@%5nF : C34H59NO14
@9 FE : 705.83

mm/!xv%ﬂlfw
i 0 - (40
YT
o £

(M 20. SCF (2000) #339, 21. FAO/WHO (2011) #350)

MIB{LF RIS
7%= B1(FB1, (& 22. IARC (2001) #60)
PR A alRME OB R
[ S N
WREPE - KA (20 g/L), A% —, T k= VU L-KICAK,
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KiA o 2 7 — ol fe%i(log P) : 1.84

ZEM:25°C TT 2 F=F U A-KADIZEE., 25°C D AKX J — )L H TR
BET, AFNVNZ ATV EFRK, -18C DA K /) — L)X 78C ® pH 4.8
~9 DFEE K TEIE,

B, 7= B2,B3 OWEHALFHRIEIZOWTITHR TE 2o
7=,

EEEY

ELEM & B #2220 & LT, 1988 42, ELEM M %4 L Tz
77U BT, FBl BERMNYVERIUMALRR IR, EA®EIT F
moniliforme & W5 I L TW7 N, 1998 4, £ 1 FE T Fusarium
moniliforme Sheldon & M (XL T W= BEA W % Fusarium verticillioides
(Sacc.) Nirenberg (F verticillioides) & 435 Z ¢ NIEXRIZED B
7= (&8 23. EHC (2000) #337), Bi{E TIlX. F verticillioides, F.
proliferatum >, bV Eva v oI ERT7E =V UEARE L
THRESINTEY, RARICHFETLHEER7E=vThd FB1, FB2
LOFB3DOEARNS D ENMLILTWAH(EM 13. EHC (2000) #337,
24. TARC (2002) #60, 25. MM Reynoso, et al. (2004) #372, 26. JECFA
(2001) #367), F. verticillioides. F. proliferatum |Z#EMEHA (7=
T)YEN, b0 FMEMNK (FLAENLT) THD Gibberella fujikuroi
KOV Gibberella fujikuroi species complex s e# s 2 ¢bdH D, L
RRDOFERTE =V UEABMEO Y T, F verticillioides © 7 & = 3
AREITE WS F proliferatum \IWKH DO 7 & = VEARDEN KX
W, (R 22. TARC (2001) #60, 27. TFR No.139 (2003) #15, 28. MM
Reynoso, et al. (2004) #372), 4. Aspergillus niger 2 FB2 O jE £
NHO . HFRTA ) FB22B, L—Xu0b FB2 KON FB4 vk S
HIENHESINTVDN, &5 FB2 X FB4 DR E IRV, (B
FR 21. FAO/WHO (2011) #350, 29. JC Frisvad, et al. (2007) #34, 30. A
Logrieco, et al. (2010) #446),

F verticillioides Jx (X F. proliferatum ¥, kEH., »F+ &%,  Em7 7V B,
FN—=) FA—AFTUT HA, T4V AV FRRVT, AFV
I, TITVA AKXV T . R—=F R, AL EHT 7Y B, HARE,
HARAPZHMLTVD, 2607 F IV T LABEIT NV ER 2T ORND
i (Fusarium ear rot) OJRIFE CTHV ., 7EF =T U EM & & WO AHEBE N &
bbb, T, InbiFx@EE EEICART I LEEARFETHY . BEICA
25 hUEBIaOREHOMR, X ENLBBREINDIZEDND D, K
LEICBE LT, PyEravoRPLEFIZAEREL TS 7Y U UL
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BEOSAEFN, REAXIEIWITL > TREL, hvEnayoELns b
UER I VERITERETLEORENDHDH, (B 27. TFR No.139
(2003) #15, 31. WP Norred, et al. (1992) #231, 32. SCF (2000) #339),

TERE=VUBEAREICHARBRI N by TR 3 VRO R E K OV
WO EEREO FBL BRSNS —F, BELEWFEEZRELZWALNHH
bivlra—r Uy Y EORMNYETa o FBL EEIZE > & OH
ENH H (M 33. C Brera, et al. (2004) #461),

TE= YV UPEAEEIIAKRSIEME 0.90 L E CHEASWIREFFE TEEF L,
MR ORI (BIAEH) o &5 AS his i @ iR C e BE 3 @ W i
BTV UBRERBEINT 2 ZERARESNL TS, 7= 0T,
FUEr ORI LIRS EASIN, BF., ZEOIFEFICT
TV UBRBENEMNT S Z TRV, REND DA INHER D iR
FTOHMBEPREWEE, F. BEXEWVWE 7TV U EATFEMNHEIE L,
TESVVIRENEMT S ENH D (B 16. JECFA (2001) #465, 34.
FAO/WHO (2012) #347, 35. CY Warfield, et al. (1999) #450),
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V. ZEHEICHELIMEOHME
1. ERIVEFICETHERATE
(1) |, . KB, B
TE=ZVCEBWICHRAREG TS L BRSO TV, RIS
7= IS AT L A R S PR S D PRI &
LT, ERZL< 25D RPL0PMITD 20, FEMIZLULTOLEED,

OR3)

Zv b, EWWE, T, LS, 7¥ AR LNy FEUF
— 2 FBlL 2B AO%HL5 325 & @9l S5 A, i $ & O 12 i
HEN2FB1O&IIIEFITL RV FBLOWIRIZE S &D 4%LL T &
<&V, FB2 DA FT ATV F 44X FBL LW{EWEEZ BN
TW5 (M 13. EHC (2000) #337, 18. JECFA (2011) #350, 36. DB
Prelusky, et al. (1996) #69, 37. KA Voss, et al. (2007) #67),

KEYE Wistar 7 » MIT 10 mg/kg AEHE O H & T FB1 # HEI& O & 57
L&, EHEED 3.5%D FB1 A EFIZED v, ifEd o & s E

(Cmax) 1% 0.18 pg/mL, BE5HEKEREICE DL E TOKRM (Tnax) 2
102K TH Y, ZEH LT, FBLIZE SRR ENDE L EZT-, &
% 38. KA Voss, et al. (2007) #67), S B DB LB T ¥ (N H I T
VT —YIRUA N) ., F verticillioides D53 W) % H T FB1 % fid £}
H 45 mg/kg D& T 10 HMBEE&E 5 LR, FB1 OWILE L 3.9+
0.7% TdH - 7=, (M 39.J Fodor, et al. (2008) #63),

10~14 #HwD £ 7 % (53— % —) |Z 4C-FB1 # 0.50 mg/kg {&
EOABECHEROKRE LEZRBROME., FBLOXRA AT XA T U T
4 1% 4.07% T - 72 (ZH 36. DB Prelusky, et al. (1996) #69),

FLA412 0.05 XX 0.2 mg/kg RE D FB1 # #HIkRNES T2 &, &5 2
RE I iz i c& < o7z, 1 XiT 5 mg/kg KE O FB1 % #%
OG54 25L, MAICFBLIZHRH TERdote, EHEDIX. KFHY T
ETFBLIZIFEAERINENT ANAFT XA T YT 41TV EE T,
(M 37. KA Voss, et al. (2007) #67) (original Prelusky1995 # A F)

@ A K O

UC-FB1 #7 v M XIFZ7 XK HET L L, N2 HFITHAAT
L2 EDME SN T WD, b o0 A0 IR B DS & D o 7o/ k13T i K OV Bk
Tholz, 7y N TIEMBECHIK XL O BRI &S WIEE TR S v, B
BT LEH L ENro7m (38 13. EHC (2000) #337, 18. JECFA

L REBICHTDERMETICE T 2 REMEDOREDER G,

10
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(2011) #350),

3~4 Wi O HEM: Sprague-Dawley 7 v 2., F verticillioides D 5 5%
WMEzMHWT, 7=+ (FB1, FB2 X * FB3) Z# & & L T 1.1, 13.5
X 88.6 ng/lg & etz 10 HMREEEE G L=, FB1 X, &5 &KGFMW
ISR M QTR IC RO S, BlEo FBLEE I L W AEICEN - 1=
(M 40. RT Riley, et al. (2006) #58),

KEYE Wistar 7 > MIT 10 mg/kg AE O H & T FB1 # HEI& O & 57
L, FBL T EICHBMEBRICOMLE, Bt ~0EHEEZRT
AUCtissue/AUCplasma (AUC @ area under the concentration-time curve
(i A g B - e AR T i AE) ) 1. PR T 2.03 X OVE g T 29.89 Th -
e LY BRICZS ML TnD EB XL, BRI
4% T 3.15 el JIF i T 4.07 FEfH] B E T 7.07 KMl ThH o 7= (W 38.
KA Voss, et al. (2007) #67, 41. MR Martinez-Larranaga, et al. (1999)
#68),

10~14 BimD £ 7 % (3 —27 % —) |2 14C-FB1 % 0.50 mg/kg &
E@%%?%@%D&ﬁb,7zﬁ%% FB1 O 5Ai {75, ik
SRETEMEIL 2T IZ A b VT2, B RETE ME 23 58 0> o 72 O VX i & OV ik C
%M%m&5i®ow%&00%%1%otoW%b% IEIRE IR
Do, 10~12 gD EZH 7 &% (3 —27 % —) 1T MC-FB1 % 2.0~
3.0 mg/kg ekl Z 24 HRHIBEEKE LA BRIZEWTH ., IFELOH
fige~ D 43 ﬁ#&<ﬁ6mtm &5%7%K9H%@@@%%%ﬁk%
TiX, mERRIC BT D g aE i@ﬁ@ﬁ&ﬁ?%otom%%
THEEICLRD b2, Mg H WAL K. BIE. BBIE. BT
FEETE IR SN o Tz (7}55@ 36. DB Prelusky, et al. (1996) #69)0
8 M DBA ER T X (N HVT I —=VRIA ) I, F
verticillioides D553 W) % A\ T FB1 % il B 45 mg/kg O)Hﬂ #CT10 H
MR G35 &, WIS 7= FBL X EICHBE ONEEICHoMm L. A
KO TIZIEEAERE SNz, 26 DOESE T TIZEIR S
72 50%72% FB1 & LT &4, MK fE FB1 (HFB1) 2% OV 43 ik
i FB1XZNZEN 30% KL TN 20% Th 7=, BEKTH, 10 HRE DR
EHIM 2R THIIRE Bl CTIZFBL X O 0w TdH 5 HFB1 25 H
SNz, BAEMPLEIRS L FBL X, 20 %ﬁHMﬂ&@39%
DER MK FB1 THY  FBL AN MERZEICLY oMzt &E 2
6mto&5LtFBMD%%@ﬁ%%%¢uﬁ&@ﬁ@%@ﬂém\%

2 TRV OMASRIZEY . 2D b Y AR R E HFBL (CULESET V%L
TR B F VR BAEKT D,

3RV DMK E Y LED Y BV AR R  INK 5 iR FB 23 A Bk
T 5,

11
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Do H 90%IE 10 HHoOHE G WM P ICEIN S v, &GHF P IcEpIC
PEM =7z FB1 @ 47% 035 0 K43 g FB1, 12%72° HFB1 Th - /-,
BhH L7 FBL ® 1.5% AWM PICRH ORI SN, D95 65%
25 FB1, 16%72% HFB1, 24% &3 MK 5 FB1 Th o7 (SH 42, J
Szabo-Fodor, et al. (2008) #74),

@ PEitt

T~10 BHiw O MERE F344 7 v M2, #E 95%LL E o 14C-FB1 % 0.69
pmol/kg K O i & CHEM B D& G5 L, & 5% 84 Rl Bz Z O o Ah
NN, TOREER., 14C-FBL ORF X OREF ~OHHITIFNF 1
BH5ED 0.5% % N90% T, MEETALN LTz, EADPEHOE—7
X, Bt 12K B D 24 BRI B £ TC. 60 KEfE B I iX o3 Iz e
SNHRRETH -T2, 15 #H i O Sprague-Dawley 7 v FiZ, 14C-FB1
Z 0.69 pmol/kg AEOHECHFIHEKZOKE L, HE T =a—1LIC X
V5% 95 BEMHE T304 2 LIt 2B LT, EIF~0HHix,
Beh 4 B E CICBEEDYY 14%Tho7-, 5% 9.25 FifiH £ T
R IR I D O PN 2 5 - (2 43. WR Dantzer, et al.
(1999) #1),

9~ 10 M #i DM F344 7 v b2, FB1 % 0.69 pmol/kg (AE O & T
HERA&Z O &S L, REOCE~OIMRFTN, #E) 5O FBL O
MV RIE 101%. RS ORINRIL 2.7% Th - 72 (2 44. EC Hopmans,
et al. (1997) #2),

5l O IEYE F344 T » M2 F moniliforme 55> b8 L 72 FB1
(FEE~98%) % 0. 10 & 25 mg/kg (A @ & Tl HERR O & 5
L7z, £7=, bl ORENM: F344 7 » M2, 0, 1.0 X 2.5 mg/kg K/
HOM&ET 5 EMICh > THifilERE NG L, HE kGRS
DOWNTRICBWTH, HEEFEMNIC FBL O R L NE~OFEMENEEN L
7=, FB1 Ml G0 #EFf FB1 EEIHE 5% 12 M E2»L EA L, 1
HElICEY—27 o P FBLIZ. 5 3HHBIQIIRHE TE o7,
R FBL R, 5 12 BICE—2 &R0, 10 HEIZIZIFZFEAL
BHTx o772 (M 45. Q Cai, et al. (2007) #53),

5 i s O HEYE F344 7 » FIZ., 25 mg/kg (KA » FB1 % 58 il B[] £ O #%
U, BhH#% 72 R B £ TSR ~OgEIE R b vz, & 5%
12K BICRFORENE —27 L0  ZO%AITHE D LIZ(ZH 46,
NJ Mitchell, et al. (2014) #73).

50 Hiis Otk =2 —Y —F 0 KRB U A4 b H X2 31.5 mgkg KED
i FB1 (MiE>95%) Z iRl HE& O &5 LR, &~ FB1 ©
PEt X 5% 24 R H S B — 27 T, B 490.56 ng/g Th o7, R
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~@ FB1 BEMIZ#& 5 12 BFffjftic e —2 &2 0 . BEIX 1.13 pg/lg ThH
572, FBl O EZ P HBEKITE T IBTFHEL TWDLZ ERREBINT,
BhH SNz FB1 @ 5% % 5% 7 HH £ TCICE ICHHINTZ(BR 47.
RB Orsi, et al. (2009) #54),

10~14 #HvD £ 7 % (53— % —) |Z 4C-FB1 # 0.50 mg/kg {&
FEOMABECTHEROKE X1 0.40 mg/kg KEO HE TEHIRNEKE S L T,
5% 72 B H £ CHEMEAR RO, HER D& S L FBL X, 72
B H £ Tz, JRHIZ 0.60%, #FEHIZ 90.8% kit &=, FFIRMNKE L
72 FB1 (X, JEHHIZ 70.8%., JRHIT 16.2%., FHH (2 1.5%HEM S 7= (&
4 36. DB Prelusky, et al. (1996) #69),

B DOBEAL LT % (N TIVT 7 —VERYA ) 2. F
verticillioides D¥:2&W) %= AT FB1 % A £tH 45 mg/kg D & T 10 H
MR G- L, &5% 10 AW OBEEMBE AR E Sz, 20 A F O R
B FIC, 85 L7 FBL @ 69% 2N # K OVR S EIINE Lz, %@ g, %@
90%I1% 10 H M o B G- HM F Iz Pef S v BEE S 72 9 B D 4T%IEE8 53 N
K4y R FB1, 12%i% HFB1 T® » 7=, iBREAR F iz R 75>%IEILIRé7h71
:t BEHEED 1.5% T, D55 65%IF FB1, 16%72° HFB1 & % 24% (%

[y k2 fik FB1 Tdh - 72 (M 39. J Fodor, et al. (2008) #63, 48. J
Szabo-Fodor, et al. (2008) #74).,

8 M DEBR T HZ(FT L RL—AXTF =R U A IXF a2r v 7))
verticillioides D53t (FB1 & FB2 & 5) % 5mg/kg (K&
O FB1 HE CTHiflHERZOEEG L, &51% 96 K[ H £ TR EKRENE
MENn, R RENZ FBLIZ#EERED 0.93% THh > 7=, k¥ FB1
%, &5% 75 mH~41 K BOMICHRE S, ©— 7 1 3& 5% 8~24
R B ICh T CThoTe, RIS FBL IZHGED 76.5% Th
S, EP2SL FB1 AMHE SN0, &5 8K BENS 84 Kifi] H @
MT. =27 3% 5% 8HMANS 24 MBI/ T T TH -2 (BM] 49,
P Dilkin, et al. (2010) #62),

20~43 » HEOMEE~S LV y hEUF—I|Z, 1.6 mg/lkg KEDOHRET
FB1 # kN 5 X% 8 mg/kg KEO & TR A& S Lz, &5 H
B0 47%, FB1 X O HFB1 & LT 5 HiZb 7= - TR & FEIZHM S
oo BEGRETIX TP OHEMD 61% T JR~IL 1.2%ThH - 72 (M 50. GS
Shephard, et al. (1994) #70),

104 DORT T 4TIy Eonavhkofiliamz2 3 HBERRL T
HHW, REBEBRLTCRERT O FB1, FB2, FB3 KU HFB1 #4341 L 7=,
FB1 &I 4 pg/kg KEH/H TH o7, RHPIZIFEFBL OARHBE I
7o MIRE MBI 3 R & 21X R~ FB1 @iﬁjkrlﬁﬁm&)%m EH&%T
#“BHEHBBIZIERFPICFBLIIME S ot RICHEH S N7z D
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FB1 % BEE D 1% K0 CTh > 7= (=M 51. RT Riley, et al. (2012) #72),

(2) Z2FEZVVDEIRZEMIRNTA—F~~DEE

TE=ZVUIE AT 4 A REAGHRBRBICESE R ZEAEMH I ET IR
AREEEOMEERAEZAEL, 20N 7E=v 0 mEICEE L TW5
ZEMRBINTWD

A7 4 v dRE L. X74’/:1 vy (So), A7 4 v H=" (Sa) oD
AT g4I RBEEEMENDIEHT I /) T ra— L a2 RARFHEICRES
JEEDOMRMT, ARBEO EHERHERE T THD L b, MlEANT 7 F L
sy & LT i latieicBl 5 L CTuw\wWb, Sa &U\ SolX. 7 I K
AHEEZETH D Sa(So)- N7y IV b T v A7 27 —RICL DT Vb KOG
EFRCET I FICEHBEINS (K1), 7=, Sa XL So &1k
BENELULTWDL 26, BAaHIIERICEIL BT I REKBEE ZTH
EF L5 (B 52, EWang, et al. (1991) #296), Z O EMEMIC LY. Sa
F Y So D EFE BT I REEFDLARAT 4 IARERWLT 5, kI
kfégwiﬁéb\%%%%_%%531%&5¢5k R o i
JRE D Sa WX So DRED EFANA LI, 2D 56, FFIC Sa &2 EE
E7eb, SalSolk RN E L s tnWEIN TS, Bl bRT
A—XDfEIX FB1 &5 %M 1E3 2% Lt R5(ZMH 53. E Wang, et al.
(1992) #300, 54. RT Riley, et al. (1994) #293, 55. GS Shephard, et al.
(2007) #66),

1) +/N)LERAJL-CoA

SY)arRI«> TR i

= v

. —>

A RIAVH=Y ﬁ<— Sa-1- V& ﬁ

1

! 73 JL-CoA \i A
JLaviLtSsrE

CeEFO+ESEFR
l FB1

-
)il

RAIq4IZTYY

.

N —>
RI42»Av 2 ﬁ4— So-1-J 2B (S1P) ﬁ

1 7&8=3 2 Bl (FB1) I2L%2%®7 I REMEBEEMEEM
(FBlickv#m+sbox]]. BF+2vozfcrir,)
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(2 56. S Muller, et al. (2012) #199)® Fig.2 Z k%)

IR EE B AT 2 W T . FB1 & FB2 @ So & i~ D 8288 2 30 ~ 7= il 5
UG- U »nn 14C-So ~DEH#HIT, FB1 £ FB2 O W T HIZBWTHFE L
REMNESN7-(ZM 52. E Wang, et al. (1991) #296),

FB1 X ' FB2 ot 7 I FAEKELEEEHICONT, #IREEET v b
JHE R R e Y7 & R Bk T A SR A ER ok b Rz ARk (LLC-PK1 fife) % Hw
THRNONTZ FMIICBWTCFBLIZ®E Y U EE~DEH %2 HE L.
ICs0 1X 0.1 pM Th o7-, FB2 L RARE O LW F 2K Z Lz, BT
LR A sk BRI aRRIc B W T, FB1 @ ICs0 1X 35 uM ThHh » 72 (B
57. WP Norred, et al. (1992) #113).

FB2 KO FB3 ot 7 I FEMBHRMEEMEHIZT O W T, HME
Sparague-Dawley 7 > s O ffgt] i 12 FB2 XX FB3 % X < #& S H 7= 0 %5E
TIE, WTHhoWEDIE<HETH So I8k >7-2, Sa & Sa/So
iR L CARBICER LAEZE XY, FB2 KU FB3 Ok F I K
AL EERIT FB1 LIFER% Th-o7n, EEHLITHEL TS
(%M 58. WP Norred, et al. (1997) #7)FB2 X % FB3 # 75 mg/kg D& /&
TENENBZOEBZ R =—ICREERG L, A7 0V IREREZHR 7,
i d o Sa/So tid, FB2 T# 5 4 HHIC, FB3 T11 HAICAEIC L&
L7 FB2 25 L7 AR =—TlL, WEMHEOEE LR MEFR T AT F
VBT N T AT 2T —8 (AST) &M EH-28 34 HEBEICH L &
20, BRAKRERIT4A48S HEM DR O LN, — ., FB3#& G LA =—
TiX.65 A 0BG P B N O bR o>7-(ZM 40. RT Riley, et
al. (2006) #58, 59. RT Riley, et al. (1997) #295).
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2. ERFMFICEITEIEN

B O7E=V T IHBEET 0L ELDITHTE - TIE, BN
BRICLE27E=V RN EETAZHALNICT 27010, Y% &%
NG LT — X220 EDELOE, 7E=V 2 UNORE 2 IR NIR
ALTWDAREHOH 2 BRGREE, HEDELRE LR BRERIILE
WZihLTEsE L L,

FREMICB T DL 7E=v O ERENGEE IZHFELE N/ XIETEBTH 5,
FEIZ X B WIALND N, HET v N TIEENR, M~ v 2 T3 g o /s M
MmN ERREINTNWD, . ANV Eva v T7E=v U HYR
&0, BlicpEMEk{biE (ELEM), KICHKBERNAZ O D Z & RHE S
nCTwWab,

UTi7E=vragnEkbdom8dlBRodEReF0lcln i,

(1) 2EH

R FBl1 zR&RO& 5 L-AaarlBER s R 410 L O, E5E
MmuEaRnicatEEERBRICB YT, I —EED SalRE EFRNHE DL
NTW3, FBL OEMN&EIX. 1A LE0EBY THIRE N/ XIXEHETH
ST, FBL O HEFGIZ XD THITHRE I N TV,
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#1 HEIHREI LD 7E= v 0AMERE
=X Bl 18 & 5 LOAEL | NOAEL
4 Fl Gt J22) iR UP~g (mg/kg (RE) | FEE 2 (mg/kg | (mg/kg XD N
R ) LED)

T Swiss | Ki#d FB1 | 0~120 3~7 25, 0.03 (0 | il | - 25 mg/kg ELGHET, &5 2 BERLINIC/NEG. 25 0.03 (z ® 1. EN
NIH ~ v (>95%) I ] (FERE | MR % TR RO | B & O IR D Sa i B 23 550, Enongene, et al.
A8 M ZE) - 25 mg/kg KRELGE T, FiRCIXERE 12 KMA (2002) #128)

WCE—27 L7 A8REMBICEGRIOIRE L o7,
it BALB/c | ¥# FB1 | 4, 8 4 0. 25 sl | - FBL # 5 4~8 Wl H O iffii © TNFo > 7 F ViR 25 —a (% H 2. N
~ A 7 # (>90%) il BO | ERBICEAETIEBIFRBEINT, Bhandari, et al.
it % 20 g (2002) #129)
K F344 7 | HEWFB1 | THM 5 0.1.0,2.15, | 9&iil | - 21.5 mg/kg RELL E O 58 CEHE IR K& 21.5 10.0 (& B 3. C
v by i (>98%) 464, 100, | O | WRITRERALNT, — McKean, et al.
A 90~ 21.5.46.4 CFETHIZR L, (2006) #130)
110 g
K F344 Z | HW FB1 | 10 A ¥ 3~6 0. 10, 25 R | RO SalSo KRR T 4 v H =1 Y VIR T 10 —a (z# 4. Q Cai, et
v M. 5 M (>98%) o | a1 CmEofEm, al. (2007) #53)
fih., 100 g
I Wistar 7 | f5#8 FB1 | 4, 24, 6 0. 0.005 . W | AREGERETIMBO TR = R EML, W 0.5 —a (% W 5. A
v b R (Sigma 48 W[ 0.05. 0.5 ®Oo | RIKFEHNTH o T, —a Domijan, et al.
BH., ~230¢g 98%) © 0.5 mg/kg REHLE CTHIRICEICADN DX (2008) #127)

AL CH - Tz,
v ¥ .50 | R FBL | 7 HM 12 31.5 sl | - RE., FIREEMS, LR, R 8 31.5 —a (8 6. RB Orsi,
Hiih, 1.7kg | (>95%) BOo| ZERE. FEL OB 5 o Mk O, et al. (2009) #54)
HEE B HER | R FB1 | 2. 6. 4 5 sl |- K E o B A & R T 2 W K OVER IR U 3 A B LT, 5 —a (M 7. P Dilkin,
7 4 .8 # | (Sigma) | 12, 24, GIEBEZ2 L) | |0 | - &5% 2 BELDARER R, #HEBORLL, O et al. (2010) #62)
. 25 kg 48, 72, B OB, WFREOHIIMMN T & T,

96 WEfH < WK B R OB |3 A LTz,

< D B EE O B EE K OVIE R ONZ PN, B g % OV I

DTN oMM O LT S 7 k0

A AN S/

- MER QRO Sa KN SalSo HixEn ZEn 5%

12 F OV 48 BEI S i Tdh o 72,
a:JETET
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(2) HRMEM
FEHIEDUFRAWVEHMRD
O v A
a. 7 B MRG0 &G ER

Swiss v U7 A (MR, ZnZn—H# 50) (2 FB1 Z 0.110 mg/kg &
FH/HORET 7 Al®RHIROEE T 2 M EHmERBRNEm Iz, FB1
BHEREO —RIREBICEE R L ERDOON2-72, FBL 2845 L7
WREBRE L L _RT, FB1 B GHOM~ Y R ICHEEZ R MEEDOIK T, fi~v v 2
WCIyER I L 2T a — L RO X7 EOAE RN, M~ 7 212 iy
F o FHREN (TG) K ONZ LT F=r OFEREMECICRT 7 LT F =0
DEERBLVRD 5= (ZM 1. JH Kouadio, et al. (2013) #145),

b. 7 B MR & 5 R 5

TE=VICRDODEFIZ, XA F v Y — AHGERN FIE MR Z B IR o
(PPARa) 12 E LTV ENZH5HMT, BAM SVI29 v 7 X
X1%%® PPARa XfE~ U 2 (M, ZHhZEh—#E50) 1T, R FB1 (i
>98%) XX F. verticillioides }5# %) (CM) % 7 HIH. 0 X% 300 mg/kg fil
Bt FB1 & (45 mg/kg (KHE/B 2 Y, JECFA #25) TIREIE G S iz,
BEPEx R & L C@INA PPARa 7 2= F ThH %5 WY-14643 (WY) 7% 500
mg/kg fA Bt CIREH G S N7=, FB1L XX CM 2% 5 Lz~ 7 AT
RO B ZH/G LN Z ORI BRI TEEENFGE IS L, TR
O Sa K Sal/So by EH Lz, Mg <TIE, REEOIFMIET RN h—1
A KR HE BRI AR R AR IR % OVEE O KU AR, BR R O e RE |
BELRBEERERENAONTE, TV IXT VAT KT VA WG
n7 5754 ) OfER, FBL X1 CM #5(1CX 0., i~ 7 AR T3
i, T NVAREKR YTV E T A RMICEBRT 286 TORIAPED B
7273, PPARa IKFM 2 BIs T RB R — v OELZBO N0 oTo, &
FoHX,. FBILE O CMIC LD~ T ADRFEEIC PPARa TR 5 L Tz e
#Z 2 7-(ZM 2. KA Voss, et al. (2006) #141),

c. 14 H MRSl 0 & G35k

B6C3F1 ~ 7 A (MR, = —8E 14 8) 2, B8R FB1 GiER)
# 0, 1. 5, 15, 35 X% 75 mg/kg (AHE/H O M & T 14 H M@l # 0 &5+
LHHEAMEEERBRAER SN, TOME, FBL K5/ CIIM K ENH S
IR 2 s U, MERE S BITHTNE, FRE. B R OEICLLTO L 9 7

L R F XY — AR, AT 84 REALEVZRAKRZA—NN—T7 73 —CET
HENZRHEDOOEDSDTH D PPARa IZHES L, T oWEICN LA X Y — ADHHE
O MO RKE N~ RACHIEREZFHRET 5,
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B R E RO b, T T, IFigo B2 o 35 mg/kg
(/A L. R OMED 15 mglkg (KE/F BL o> FB1 # 5B TR® b, JF
J W FE 72 B BE AN BE D 75 mglkg ST/ B LL & O 5 mg/kg KTE/H B E
D FBL & 5HECR® BN, ML $10T<To FBLESRET, MiFH o
AL AT —LVBERRT T7=T7 3/ T A7 =7 —F (ALT) itk
A FB1 AEAKGFRICAH RIS BF Lo, B8 O 72 22 fa Z 1 23 i o 5
mg/kg AHE/HLL O FB1 & 58 TR O b vz, BIE BE MM D 22 fa 28 P 23
H D 35 mg/kg KTE/H BL LR OMED 15 me/kg KT/ H BL £ FB1 # 51 T
W b, BT, 35 mg/kg MKE/H UL o> FB1 # 58 Tl R FEH
O LA, METIX, 15 mg/kg WE/H L L FB1 £ 5 T B E & OBl
B SR 1 BN L E 7 BN BB SE 23380 & 7= (B IR 3. GS Bondy, et
al. (1997) #167).

d. 28 H IR EE & 5 3Bk (National Toxicology Program : NTP)

QHEMBEENARBRO THABR E LT, B6C3F1 v~ x (M., = Eih—
BE12P8) (2 0. 99, 163, 234 X% 484 mg/kg DK HL FB1 (#iE 92%) %
Gief et (M : 0. 19, 31, 44 XX 93 mg/kg {KHE/H . M : 0. 24, 41, 62
X 105 mg/kg RE/BICARY) % 28 HIM#EH L7z, +X3CTo FB1 #& 5 &
D M} N 484 mg/kg Bt D FB1 & G- ORE T MiGEHR 2 L AT v — LR,
R R E  ALT KO 7 v h U 7 A7 7 % —+1 (ALP) &R, FB1 %
BEHELZ2OREEICHTHEICEME 20 | TBEAARB R L ONTFEEZ R
LTWie, £/, 7 XTo FB1 & 5 O M }x O 484 mg/kg i Bt > FB1 & 5
OO I, IFHAREEIE ., OV FE A MO M ARE FEEFM RS, NEEG.L
P D T A0 A3 T B . MEAE A Im I R . 7 v X — Rt T R & OV B 43 24 o T it
NH B T, R Sa & M " Sa/So X, 484 mg/kg fil BH & 5 #E o It T &}
BB _XTHEICER L (M 4. National_Toxicology_Program
(2001) #103),

e. 28 H [H R A £ 5 5 B

B6C3F1/Nctr v 7 &2 (Mff, —#E 8L, 7E=v & &5 LR VWHEEE 16
JB) (2. K% FB1 (FiE>97%). FB2 X1z FB3 # 1 3 & T 28 H
MR HR G T ol aMEERBAER SN, TNEoOHE 5K G L
fAEth o 7= UEE L, FBL 28, 10, 52 XX 103 mg/kg i, (0. 2.2,
11.5 X% 22.9 mg/kg KE/HICF Y, JECFA #5%) FB2 28, 8, 41 X% 82
mg/kg fk, FB3 23, 11, 55 X% 110 mg/kg ikt TH-7-, WTFh o7 £
=V UBRGHTH, BHEELROEARICHEBEKENRERITIALNR N> T2,
52 mg/kg ARl EO FB1 &G 8 TiX, BB LT, MiEF 0Kz LR
Fo— LIEE . REEBREE RO ALP HHAHEKENICAEIC LS L.
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g2 I R %Eﬁ)ﬁi 2 U Te, i o FE kB B 1%, 52mglkg filBE D
FB1 # 5B CTHUDEmICH D . 103 meg/kg filkt o FB1 % 58 Tl 5t BEEIC
e THEIZH D Lto FFlig > Sa/So X, &£ To» FB1 & 58 THEKF
FIWCHEEIN L, X ToO FB1 & 58 TR MRELIC LR THBEISHEM L 7=, T,
JId o L PR MR L TR B OMR R U o N A R U T2 B R R B R A D A R
52 mg/kg ARl E D FB1 & 58O g T, NEFLMEICHMEO T R b —
CADOMHBEKRG M, RO R ERZEREMN, 7 v o X—HldoilEE
AN~ 07y —=VICBRILERN AL LN, YA BRICB W T, FB1 #&
R BEERRED SNz, FB2 X O FB3 EHREO~ 7 A Tlid, Mk
H. RS EE, IO Sa/So i G A EKGFHN 2 EITA LN D -7 (H
M 5. PC Howard, et al. (2002) #77),

f. 13 i iR 65 B 55X R

B6C3F1 ~ 7 A (MM, =2 —H#E 15P8) (2, 0, 1, 3, 9, 27 XiE 81
mg/kg fil kD H & T F moniliforme DE:EW G, KR L 7= FB1 (G
J£>98%) & 13 HMIEH &K ST 2 AN EERBRNFEK S ni-, FB1L ®FH
b5 &%, #ET 0, 0.30, 0.84, 2.44, 7.38 X% 23.1 mg/kg fK&E/H ., T
IZ 0. 0.31, 1.00, 3.03, 9.71 X% 28.9 mg/kg K &E/H TH » 7=, HEICHFHM
HEIIHL LN o T2, 81 mg/kg kD FB1 & 57 (28.9 mg/kg KHE/H )
DM~ v A O RFHgIC . IR O 85 Kk OV ade- B R IF M (megaloceytic
hepatocyte) 208N . HHBEOHEMN, HHERL O~ 7 a7 7 —TOREIE
N~ a7y —U~OBRFLEN, NEPFLECRDONE, £7-. FB1
G LR WTREEIZH ST ALT &M, 7ARTIX BT I/ M T AT
=7 —1 (AST) i&M:., ALP &, L7 & Fu /) —+¥ (LDH) &M, #
ILATE—VRE R UONITEHERELTREY LVECORENAEICH
Beol, M~V ADFEHEZHFE L L7 FB1L ® NOAEL % 27 mg/kg
fAk (9.71 mg/kg (AE/H) EFEHHITERL TWVWA(BM 6. KA Voss, et al.
(1995) #162),

g. 16 i [l 5 65 2 5- 3 R

~ 7 A (M, RFEABH, —FE 15 PC) 12 0 XL 150 mg/kg ikt (22.5 mg/kg
RE/BICHEY, EERHRE 3) OH FB1 # 16 MR & 5 ¥ 2 i 2k
mERBRNER SN, EAKAEIZFBL O HEERGFNREITALNR -

2 megalocytic hepatocytes. Bis - CHEAIE MEIC R E 2 2 U 2 Mo o8 K& O n g 23
JlE R L Z2dREE,
3 JECFA THWTWAHE(IPCS:EHC7TO) 2 AW TEREZH T,

T fie & R (kg) HH R (g/E /| E R (g/kg (R E/
) ED)
~ U A 0.02 3 150
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72 FBL B G BECIX ML FEMICRE DD P EE O H B O FEMFH N & 6 I,

FB1 &5 LAWK REEICH N CHOBEMEENFEICH D L, BHED
I K NE RO SHMEBE DA EIZHE A L, SEMERETE AR R,
FB1 & 58T, *tREBICHETHO EEZMIEICT AN b —v X207 5
2N EThD Ble2 BHEMBEOBADKORT R N—v A2 RETLHZ
NRIETH D Bax GEMOE MR A b=, (B8 7. AM Alizadeh, et
al. (2015) #176),

h. 24 B MR 5B (NTP)

B6C3F1 v & (M, = —HE200C) 2, 2FEMABREFCHED
L FB1 (FiE 96%) # 24 HFIREHREG L, & 58463, 7. 9 XX 24 8
HIZ 4 BT SR MAENEKR I N7, FBL OB 5 &%, HETIX, 0. 5,
15, 80 X% 150 mg/kg fkF (0, 0.6, 1.7, 9.7 XX 17.1 mg/kg {K=E/H I
M), METiX, 0. 5. 15, 50 XX 80 mg/kg fkt (0. 0.7. 2.1, 7.1 XX
12.4 mg/kg IKE/HIZFY) TH-o7-, 15 mg/kg FELL LD FB1 & 580
MECix, WHHG 24 BH £ TIZHFBIC/NERLEDOFMBE Y R N —v X K&
NEEE, MR E IC =AM, 7 v =Ml A, /DNEF LMD BRI E D
REanf, NEPFLEOFMET RN b — 21, FBL & 554 3@ H 5
150 mg/kg G B G- BEICER D B2 A, B I3 &% 5 BIR AT 2 b i
> 72, &> Sal/So thid. FB1 & 584k 3 #H ] B IZ 50 mg/kg fd £t Ll b o #
BN O 580G 9 MM B I 5 mg/kg SR Lo ERE T, FB1 25 L
RWVWKRRERIC R CTHER EANEBO NN, RERKB 7T LN 24 H T
T, T RXRTOREREANBREOBICEREREZTALDN RS, RZ VT F
SURBEMOZ NI REC FBL #EICK2BIIRO N o T, B
O N ligi > SalSo ik, 80 mg/kg il Bh4% 5-HE TH 5-BAba 7 WA H O Ak FREE
WWHERXRTHEBEICER LZ(E38R 4. National_Toxicology_Program (2001)
#103),

i. 26 ¥ [ R 6 B 55X R

FB1 ORNAMEIZ pb3 T AIES ENRE G LTI G Zi#l~<5 HIK T,
NTZ VAV 2= 7 pb3+/-~ T A (ph3 RET L LOA~TrEE~YT R) &
NZOHAMTH D pb3+/+~ 7 A (M, T En—# 10L) (2, K FB1
(M 97%) % 0. 5. 50, 150 mg/kg fAlkt D H & T 26 HE R G L -,
B L7 FB1 #E &I, ps3+/-~ 7 2T 0. 0.37, 3.88 X% 12.6 mg/kg 1K
H/AWRNICHAER <~ T 2T 0, 0.39, 3.87 X% 12.2 mg/kg (A&EH/AH Th -
oo PH3H/ -~ U AR OH AR w7 A L HITAHFIRO MR EEICEIZTA DR
Molz, Wi~ AL BT, §TD FB1 & 58T, IFig & OB g d o Sa.
SolP RO F A F 3 -Sa #EN FBL O HEBEFEMIC LS L, Mi~7 2D

27



© 0 3 O Ot s~ W DN =

W W W W W W W W W N DN DN DD DN DNDDNDDNDDNDDNDH A HHH®MHH 2 = =
®® 9 & Ot A WD HO © 00 0 Otk WD RO O 00O WO

150 mg/kg fil Bt FB1 & GHEOMIRICHEEH N AN, £/, M~ T ADF
_XTO FB1 # 58O I Cix, Ao e B RAF MRS #mL ., 4
IR DN D EEE S HERAICHN L, 50 mg/kg fELL E O FB1
BHEHET, TAR M= A, MR, MRS HE &K RSO/ H &K A7
B L7, M~ AL i, 150 mg/kg &£ FB1 & 58 CHIEE &
CHEEENRD NN, BIE~OEBIIL N> T2, pb3+/-~ T A
MOBHAER <7 2~D FBL OB EICE N TIZEAELLNRT, FBL O
FHERIZEELRFEEOA I =X LICE DD L EELITE 272, D
Eade B RAT M O 2 L& LT pbd3+/-~ U AR OHAM~ 7 20D
F— X & E5FFH L TCHE L7z FB1 @ BMDL1o % 0.15 mg/kg A &E/H Tdh - 7=
(%M 8. G Bondy, et al. (2012) #144),

@ 7v bk
a. 11 B Rl 58 #8 0 & 5505

Sprague-Dawley 7 » & (ME#E, —#E 6~7 L) (2, HHH FB1 (FiEEA~H)
Z 0. 1. 5, 15, 35 X% 75 mg/kg (A&#H/H O H& T 11 A M MHI#&F 0 & 57
Ll A EERBRANEm I, MHET v O E OVEKIC FB1 H &K
FHREENBRD N, T v b0 EREHBZEILIBE T, +XTo FB1
B G REDOREK N5 me/kg RE/A UL F OB EREOME T, BEEME F R
DO HEM B K OB ERMa NGB b, POy VX2 I NV KT R
~_FF 72—+ (yGTP), LDH % ) N-7 & F/L-B-D I ik FELFH (NAG)
EHEE—EEOFER EEPROON, RMEBEEGELRL W, mH 7L
TF=VREIX, FBL 285 LW BEEIZEE X T 75 mg/kg {K#E/H FB1
WEROREK N 15 meg/kg (AE/ALUL Lo FB1 & E5EHOM TCHEIC LF LT,
Mt >~ o 35 mg/kg RE/A UL E o FB1 # 58 TR O faxt B &2 F h
FRNORTBEE L LENTHEIZHE D Lz M TIix.15 mg/kg (A #/H 2L o FB1
BEHECHIBOMMEENBEEE E_XTHEEIZH D LN, BT » b TIiL,
JH Higk D A8 %k Bl FB1 % 5AKAF 09 72 AL IZ A & V72 D> o T JH il e 2 58 1
MEREZ »~ NI 156 mglkg AE/H UL ED FB1 & 58 CTH AL, FFHla o B
ETLHE X, 35 mg/kg (RE/H UL EORE MK OV 15 mg/kg (KH/H LA EOHEIZFE D
bz, HEZ > T, EEEIC 5T 75 mg/kg KE/H O FB1 # 5%
T, MyEd ALT KX OWGTP M e a L 2T o — LViBENAEIC LA L
oo WEZ >~ FCTIE, HEEL LT, 5mg/kg (K&EH/HLL LD FB1 & 58T
MmiEF a2l ATo—LViBEEORER EANA LI, 35 mg/kg (K&E/A LU LoD
FB1 # 5B Tyl ALT OV ALP iEHERFEIC EH Lz, FBL 12X L Tk
HLIZMENELS, BERAALONEZOXBK T, M7y FEXVHET v F Ok
PERE N> 72 (B 9. G Bondy, et al. (1996) #166, 10. GS Bondy, et al.
(1998) #168),

28



© 0 3 O O s~ W DN =

W W W W W W W W W N DN DN DD DN DNDDNDDNDDNDDNDHHHH®MH®MH®MHH =
® 9 & Ot A WD HO © 003 0 Otk WD RO O 00O WD RO

b. 14 H M58 E# 0 & 5505k

Sprague-DawleyZ >~ & (#f, —RE8~10PL) (2. MEFB1 (HifEE9I8%)
%5, 15X 125 mg/kgiR&E/H O H & CT14 B MR HI & 0 &5 5 W attEwm
MR FERM SN, FBI1Z& G LAWBEEL LT, 15 mg/kgiAHE/A LA
FEOFBIE G BETITARER D B H STz, flas E I 0N IR M Bk 3K
(RBC), AMmEk% (WBC), ~EZnb  EBE, ~~ 7V vy FNEDOMK
A O RICFBIE G BIKFN R Z iAo N2> (R 11. H
Tryphonas, et al. (1997) #139),

c. 28 H [l iR EH £ 5 5 5k

F344 7 v b (M, —REZ N FH 100E) (2, 0. 99, 163, 234, X% 484
mg/kg fikk (0. 12, 20, 28 X% 56 mg/kg AHE/H 2 Y., JECFA #5)
O M ETHE FB1 (MiE>92.5%) % 28 HMIREHK 54 % di At F R 5 n
Fhe S vle, HEREE H 1T FB1 G OHEEEN HEEKAWICTK TERPICH
ST, FB1 25 LA Wk REE L b ~T, MiMEE 12 234 mg/kg k2L 1
O FBl &G HCHBOMASEENLNFEICH DL, ¥ XTo FB1 ELHHETHE
DMt HEEN A EICHED L kTR EORKR ETIX, 77X To FB1
BRERCTEERENEORME EEMICT A N — ANRHE LI, 163 mg/kg
FAEECL E O G BECTIRMAE OEBMEN B DL, METiX, 163 mg/kg k2L L
O FB1 &5 BECTRME LEMIBICT RN b=y A0, TR, I
MR OT R b— A FF/AEREEO M L8 A& O ML 8 51 23 58 8
b, b OFEEX, Tl 234 mg/kg fE DL E D FB1 & 5 /12 A
Hiv, METITHMIEO 7 A b — 2N 99 mglkg SEHL B, & O o R REE
13163 X% 234 mg/kg f Bl EoBREREIC 2 S 7- (2B 12. WH Tolleson,
et al. (1996) #89),

d. 4 78 [ 1R 81 % 5- A Bk

Sprague-Dawley 7 v & (M, —#ZhnZ4 3P8) 12, 0, 15, 50 XX
150 mg/kg filkBb (M : 0, 1.4, 4.1 X% 13.0 mg/kg KE/H ., #E: 0, 1.4,
4.7, 13.6 mg/kg AHE/A) O ETHE FB1 (ME>99%) % 4 0 MR EH &
G rdatkmtlBRyEZEmahz, fE, BEELOC-RREIC FB1 H
BIRKGFEREITALN -T2, ME TG OF E R MNHED 50 mg/kg
fA kLl oo FB1 $ 58 & OVt > 150 mg/kg fikk FB1 #5812, iy = L
AT u— LN ALP OF BR8N o 150 mg/kg fikt FB1 % 5 (2 &
b=, 150 mg/kg filk FB1 & G5 #OMHET X TD 7 v b O PRI B E M
D B B0 K OVBZ IR A S A AL, Ml T =R R RO ohvle, BEO
15 mg/kg Bl K OVMED 50 mg/kg fEHCL o8GR T, B BEE 5L R
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ERAIC PR AR b BCMA B o0 B R B AE . WL . AR R MR K V@B RN FE O B AL
72, FHAECTHE FB1 (#E 90~94%) % Sprague-Dawley 7 v ~ (Mt /.
—HEZENEN 3IL) I 4 EMEEKRE LR, ME>99% O R FB1 & [F
BEORFEE 2 150 mg/kg fA koM FB1 % 58 T, x 7 u—ERNHED 15
mg/kg fAEFLL B O D 50 mg/kg fABILL BIZERO 5 c, BlEO Sa kO
Sa/So LTl L LICT X TCTORGRHETHEICHEML 7=, KO Sa/So tix
K> 150 mg/kg falkt& 5B, M 50 mg/kg fa kUL L& 58 THEICH
ML, JRY @ SalSo thid#E D 15 mg/kg falkt& G-#ELL L, #ED 50 mg/kg fi
Bl EoRGRECTHBECHEM L, MEH O Sal/So bixMEmE L &2 150
mg/kg fEOKREGEHETHEICHEML (M8 13. KA Voss, et al. (1993)
#271, 14. KA Voss, et al. (1995) #162),

e. 28 H IR EE#& 53 B (NTP)

2 FEFED VAR O PlERER & LT, MR F344 7 v b (MERE, = Eh
—®E 18 PC) (2 0. 99. 163, 234 X% 484 mg/kg DK FB1 (i 92%)
ot Bk (MEREE B2 0, 12, 20, 28 X 56 mg/kg KHE/AITHY) %
28 HREI#E 5 Lz, MEE L 12 484 mg/kg filkE FB1 # 58 o 514 B 1%
FB1 ZH& 5 L7220 BEEICS 5 X THEICHA Lz, 484 mg/kg ikl FB1
BHEBHOBETIE, EIREL A EICHD Lz, MR FREORKF, 484
mg/kg filkt FB1 & 58O MR Tix, FB1 28 5 LW BEtIClEXTr L
TIF=VREE RalLATe— VRE TGREE, ALT {51, ALP I, AST
EHELOYGTP IEENEEICEMBE 20, T, RIEHBRBE LA EICH
e IBERBET LKOIFEELRL T\, JRT Sa/So bk, HETIX
T _TCToO FBL %5/ <., M <TIiE 163 mg/kg ikl = FB1 # 5 1 T %t &
IR THEBEICE P -T2, BIRO M E & O EE TR S b2
TOHEGHETHRBEICHXTHRICHAD Lz, #EOoT XTo FB1 HH#HK
D 163 mg/kg fARILL Eo FB1 & GHEC, Bl L ENE O RME L&
M Z EERE LEZT ANV ALOEERRBO o, RO FMET A &
— VA K ONENE i > 234 mg/kg A BLLL B OBED 163 mg/kg i B UL E
O FB1 & HGHICR O 572 (=M 4. National_Toxicology_Program (2001)
#103),

f. 13 i iR 65 B 55X R

F344 7 v ~ (MElE, —BEZNF 3 15 VE) (&, F moniliforme O 553 W) H»
S, R L7 FB1 (ME>98%) %, 0, 1, 3. 9. 27 XX 81 mg/kg fi
EroME T 13 HEREKR G T o2 atmEE RN Ewm I N, FB1L ® ¥
HEX, #ETiX 0, 0.07 . 0.21 | 0.62, 1.92 XIiX 5.66 mg/kg fA&E/H .
METiX 0. 0.08, 0.24. 0.73. 2.15 X% 6.35 mg/kg (K&#E/H T&H - 7=, MM
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E BT, 9 mg/kg B ED FB1 B G HE CEEGEX EEN A EICHD L.,

27 mg/kg fRILL EOR G CEBHEEEN A EICHAD L2HED 9 mg/kg
ﬁﬁ*ﬂrui@j&hﬁﬁi&(ﬁ&k&@ 81 mg/kg k% 58 O B g TIlx. BEE A E OB
HARIZ I > T IAL JRAME AL DO EME R SN IL N > Tz, o, EE
%ﬁ%i L. fEE’F] NGt L U7 BRI S e N IS 28 L T 7o, I A
EHICTEEFEETRD NN oT, HEOF BB EE2HEE L 7589 ABRO
NOAEL /% 3mg/kg fAlkt (0.21 mg/kg IRE/H IZ/HY) Th 72 (ZH 6. KA
Voss, et al. (1995) #162),

g. 26 I MR ¢ 53 (NTP &)

F344 7 » b (MM, T2 —8E 204 P0) 2, 24FEMRABREFCHED
L FB1 (MiE =96%) # 26 MREIBEER G L, & 5846 6, 10, 14 X% 26
HEICAEET ORBEMRANER SN, FB1 O& 5 &%, HTIX 0, 5,
15, 50 X% 150 mg/kg ik (0, 0.25. 0.76, 2.5 X% 7.5 mg/kg {K#E/H
WZHY) . METiX 0. 5. 15, 50 XX 100 mg/kg fid#t (0, 0.31. 0.91, 3.0
X% 6.1 mg/kg AE/BICHEY) Tholz, MikHAE., MKEILFEHRE, R
BMAEOR K, FBLEGIZLXOHEERFANLREMTRD N1, BT >
hCIE, B ERME LMo T RN b= 2n, BEBRB6HEA NS 14
WHE T, 15 mg/kg B Ed FBl EHOT XTOT v MIRDHN
7o, BH M 26 E TlX, 5mg/kg fABHE 58T 4 i 1 PCIC b Bl L E
JRANE RO T AR b — 3 AR b7z, B R bR o 851X
50 mg/kg f B LA o> FB1 &GRS » » THR 5545 6 M LIRS &kﬁ7
v hTiX, 100 mg/kg ARt GREICA B NLT-, R Sal/So T v T
FB1 # 5:-BA%5 6 # HIZ 150 mg/kg fikl FB1 #& 5.8 T FB1 ##& 5 L 72\ %f
MBI TAHEICEME L 20 & 5M% 10 BB X O 21 # B IZ 5 mg/kg
il BELL A ONZ 14 08 B 12 15 mg/kg il £t FB1 & 5-#f € H &K 70012 xR
ML THEBEICER L, M7~ FTIX. 6. 14, 26 # A (2 50 mg/kg fil k£
Lbko FB1 # 58 CHEERGAMICKBHELIEXTHRICEAF LEZGER 4.
National_Toxicology_Program (2001) #103),

@ UHF
a. 3~19 H Ml 0 #& 5

New Zealand White(NZW) 7 % % (4L, —# 5 P8 (HEE)) 1o, B
FB1 (i 92.3%) % 0. 0.25. 0.50, 1.00, 1.25 X% 1.75 mg/kg {KH/H
OHET, HH 3~19 HIZHEHIR &G Lz, HIR 11~22 HOMIZWTh
DEEREIZBWNTH 1L EORENIET LT, BT LIZREY o Ik
OEICT AR R — v A2 E5LEMERRBDO LT, LT L7 1.75 mg/kg (KE/
A GRED 1RO Ry ¥ % Oy E IS PR E O BB IKER(E, 238 %/ P v i 4
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JE M ONREN A BN (B 15, TJ Bucci, et al. (1996) #135),

@ 7 X
a. 6 H fHsR & 0G5

SHEEOMEIE T — 7 v —MEFEBEY. 7 212, FB1 % & & F verticillioides
BE e R IR L FB1 (MiE>95%) % 0.5mg/kg HRE/HOMHET6 HM
sl D &G Lz, FB1 &G R&HIC, 7 ZI2WIEME Escherichia coli (E.
coll) Bk Z ¥2FE L | 24 FFRI #2112 E i S 72 F M TSR E I B WV T,
BEICEBRT O ~OFEREBEIAON ol £, KEHINE,
ERREIR . M D b F o THERHEICEBR T IEMITRB O R o Tz,
Ecoli #:F 24 K[l O O A6 . FB1 A EMEY IIHH FB1 ©
WTNOEETH, B, EBAOKEBICETHEO 2 =—FBlKOH B R
WMN ATz, ae=—Jks EimE (BREY 88, i, iFiE. MW
&) ~DEBORE L, B FB1 LY FBl1 &AM EMEYWERE L7 X
DIEFIMKED ST ENL, BEHLIX,. MHEHFTOREROME N FB1 &
FHESRMIWZIER L TWD EEL L= (SM 16. IP Oswald, et al. (2003) #158),

b. 8 1 [H IR EH ¢ 55 HR
EBERORKREIT -7y —T7 % (M., —HZnEh 480) (2, 0,

0.1, 1.0 X% 10.0 mg/kg &k (0. 0.004, 0.04 XX 0.4 mg/kg KE/H I
MY, HERHBEE 4) O FB1 (ME>98%) & icfkl 2 8 MWL
LA R RN ER Sz, BT, FBL 25 L2 W BEE L T
1.0 mg/kg fAktd FB1 & 58 T 8% % O* 10.0 mg/kg fktd FB1 #% 58 T
1M%OEREHEMIMEI N AN, Bal xATFo— L @EeEE X, &5 2 #HIC.
1.0 mg/kg fARILL LD FB1 & GREOET, ;BB LEXTHERICEN -
23, 8 WM BIZIIMERE L H12 1.0 mg/kg kD FB1 & 58 0 A% A IZ It
RTHEBIZ®ED o T2 IR, B g & Ol o Sal/So Huhs (MEKE L $ 12 10.0 mg/kg
AR G RECHBAIC R THBEICEME TH - 72 (2 17. BA Rotter, et al.
(1996) #171),

BEBEMEEZRAVEAR
O~ v A
a. 43 H HIIREH & 535
BALB/c ~ v A (M, —8E 24 J8) 2. F verticillioides 55&E W > bR L

4 JECFA THWTWA#E (IPCS:EHC7T0)Z W TERE % # T

T fie & R (kg) HH R (g/E /| E R (g/kg (R E/
) ED)
7 4 60 2400 40
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72 FB1 X' FB2 ## & & L T, 0. 50, 150 mg/kg fkl (0. 7.5, 22.5 mg/kg
RE/BICFHEY, S5 RBE 2) S0k 2 42 XX 43 HHE 57 5 3B 5
S, HBiEaR i, &8 20 JLiZ Trypanosoma cruzi (T.cruzi) N7
F=T 55 6 HEBIZ 1000 FEERENE S S, Teruzi #:FE o0 A
b d, TE=VUOREFICIIBERATMBO T AR b — v 2 K ORI
D KRK/NREDFRO v, fFED Sal/So b HEKFHICHEM L 7= (Z8K 18.
C Dresden Osborne, et al. (2002) #157).

@7 v b
a. 10 A B & 535
Sprague-Dawley 7 v b (M, —#t 12 ) (2 F verticillioides ¥5# W) %
WML T . M7=+ (FB1.FB2 X (* FB3 ®E &% 1.00:0.45:0.10)
Z 13.5 X% 88.6 mg/kg flklH e ft 2 10 HM A G L., & 54 1. 3. 5
XX 10 B HICH R, Bhg., OIROBHEBREEZERK T D L & I, FBL KO
A7 4 AREORENHANONT, RMBBEICKH G LEREWEZRML 20
ko 7 € = //ErilhwkgﬁﬂT%oko7%”?7£ﬁi\7%
= rE5 1 BEPOHFBAVERICEBD O, TOEHBIEBERIZZ <,
gD 10 51 EThoTo, BlRMENEORME LMD T R F— X
FOZFIITFE D BAEME KA EBECEHEEEZ AT (kT 5L &
ML, 1835 mg/kg Akl 7 E = o EHETERS 5 BEH™L KT 88.6
mg/kg Ao 7T = B EHTERE S HENLRD LN, 5 5 HE
5k, ABRKTFMICEHREERNADNTZ, B TIX Sa DRENES 1 HHE
75%%# I & 7o/, SoDIEE X, Sa LW ikfE T, &5 5 HHM»L X
ML L TAHEBICEEE R T, ZThoOREMTHLIA T 4 T=01
)/@k (Sa-1-P) L OXRA7 431V 8 (So-1-P) v &5 3~5 HH
ZIET R TCOELGEHICRD bz, g CITFMROEIR K OZNICHED H
Ak RS EZEZEEE T, BERFESES&E S 5 HE LU 10 H
H? 88.6 mg/kg filEtD 7 E = U FGERICRO bLe, IR TIX, %R
LT 88.6 mg/kg fARtO 7= U BREGRTERS 10 H HIZ Sa BE X
U\TQL‘} 5 HAIC SoIBEOHEREMMNAED bz, OEICHBEFEN 21k
IRO LN oo, DED Sa KL So 1%, MBEEL L TERGEK 5 H
E IZ 88.6 mg/kg fAktO 7E=v U EEHTAHEICEGME 72>, Sa L
So DV AL WITHmH S 7o 72 (5 19. RT Riley, et al. (2006) #58),

b. 3 MR & 5 A B

Sprague-Dawley 7 v b (J. —# 10PE) (©. FB1. FB2 }x O* FB3 #% j&
BT HEMK, FB2 DA ZEAT HEMK NI FB3 OAZEAT HEMKD 3 FE
@ F. moniliforme 553 W) % U5 U 72 f k2 3 W46 53 5 il &Mk 2 M sUER
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MWERE STz, M7E=VUEGRICIE, 7E=v 2L LT6.9, 53 XiZ
303 mg/kg (FB1, FB2 K ' FB3 ® &4 1% 1.0:0.38:0.15) & Lo fiilkl, FB2 #
HREIC1E 4.6.32 X1 219 mg/kg @ FB2 % & e fiul bt FB3 #& 58 1C1% 6.7,

49 X% 295 mg/kg ® FB3 # G ekt nfa - Sz, HEHZHRML 2n
fR 2/ LI BEEE LR TR 7E =2, FB2 X1 FB3 # 5-#E 2 B K
EOMM ., BEO M EEREAD . iE S ALT, ALP & O LDH &% o LA 2
Hoilz, £, BM7E=v R ERETIE, MR EOEICEREE I E o
JRABE ERMIICT R E—v AR Ao, R7E=v 2 &ERELDT FB2
BHBETIE, BIREED BRFICEREAELSRD LN, HHEORI TR
7=V R G >FB2>FB3 Tho7c, 2 TO7E=V VO EEERS
FEDON gD Sal/So KO 53 mglkg fEILL LDk 7 € = & 58 O Bl
D Sa/So LRI REEL ls L CAHBZ MM LT, BEMAERM L% 3
HEAE GRS, ZNETN 5T DIZEEBME E L TEED LRI L 720 6B
3WMHETHE, TX3TO FB2 KX FB3 #& 581 NZ 6.9 mg/kg &k}
D7 E=v o HERTIET, KE, BEER, LEbFHRA, kOB
® Sal/So iz, XMMEEL OEIFTA LN 2> 72 (=M 20. KA Voss, et al.
(1998) #10),

c. 35 HIMIEEE & 55k
Wistar 7 v b (M, — 8 13 VC) (2. F verticillioides 555 W) % s N L .

10 XX 20 mg/kg @ FB1 # & efikt %z 35 HREG G L, KELXZHET S L &
HIZEARIL CREIOEILENFANG T, HEEEICH G L2fE o FB1
BT 0.2 mg/kg Akt CTH o7z, FB1 HEHETIX, MBEEL L THE
M OVEREEMBERAEEICEAD Uiz, L OEPOREY, HEBRE., Mk
M, =— T VY, K, RITEMEBERZWIZ O Tor LR, FB1 &
BTG ELEEOHEEKAFAN KR TARO b (ZH 21. FA Gbore,
et al. (2010) #156),

d. 8 i [H] R £ & 53 B

Sprague-Dawley 7 ~ & (K, —# 10 C) T, F verticilliodes |Z & U %
M Eica—r 70y YOMLEDEZRMLUEEREZ7 v NS5 L, 6
FHEOMLEDZ Gt 25 LT v s OFY FBLERE!X.0.0251,
0.103, 0.222. 0.354, 0.698 XX 1.804 mg/kg K&EH/H TH -7, FB1 ® A
BIKGEHIC, BIEOT R R —v R, A7 4 v dEEEED FH 2508 HEME
DA77 —NEH L7, 0.0251 mg/kg KE/H ® FB1 &5 REICE #HIEIT A
o 72 (B M 22. K Voss, et al. (2011) #85),

e. 12 i [A] 7R A 4% G- 3l Br
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Wistar 7 v b (B, —#E 6 L) & F verticillioides ¥ W/ b L 7=
FB1 % 0 X% 100 mg/kg & Tefial Bt 2 90 H MG 57 25 di 20t S e B 2 i
N7z, 90 HEl O % FB1 &L, 810 mg/kg KEThH -7, FB1 2 5
L2 Wt BREEIZHE R T FB1 &G CiX, fEHEHE, KELXOEEHEMO
W I ATz, FFIE C i, ofn 2 8 B AR BRI e OV X — i oo HE N
B CIZ RS BRI OB R OV T R b — 3 A N BIEE T Ay 2 g
DOHEEMERY o RERRBEN A Sz, MRIEFEREOKR., MBI RT
FB1 & 58 TiX. miF ALP iEHO A ER EH & TG OFERBDNED
b7z (3M 23. MG Theumer, et al. (2002) #137),

@ Hx
a. 5 MM R e & 5 5 5R

MiFE 7YX (M, —BE 10 VC) (2. F verticillioides ¥e3W Z % L T FB1
% 12.3 X% 24.56 mg/kg & Tefilkt %2 5 M & 57 5 dli20E = ER RS FE i
T, RMBEEICKHES Lz, 582N L2V E o FBL BE X, 0.35
mg/kg fAR THoTo, WELOEREMMICHEZIT R o728, 24.56
mg/kg fAkED FB1 & GO EHEREN G BEICH A Lz, migH o ALT &
WAST 2 b IZ A b7 > 72 (B 24. EO Ewuola, et al. (2008) #150),

b. 196 H IR EH & G- Br

NZW X Chinchilla 224 v = (i, — &t 12 VC) &, F verticillioides 5%
EBW AWML T 5.0, 7.5 X 10 mg/kg ikt FB1 2 & Tefiilkl % 196 H [
b Uiz, XIBBEICHR G Lz, BEWEZRMLZ2 0O FB1 BT 0.13
mg/kg AR TH -7, FB1 O — LG EIX. ZN 1 0.005(xFEE) . 0.199,
0.292 X% 0.373 mg/kg AE/H MY TH > 7=, FB2 L FB3 & |3 H#EH T
XDHLRRETH 7=, 10 mg/kg fi kD FB1 # 5 8 T IX AT K& OV ik o F8 xF &
ENABICEAD L, BREOHEROMNERIT, T XTOHETHREICH
MU, HEEFOBREDORE,. 5.0 mg/kg B Lo FB1 # 5 8 o JF g &
ORI MRS, BRIV NV MR EE, B X OU/NMNEICHEO S A
NDHABERFOICROD DN, DL ORIBFICERBITIALON > (R 25,
EO Ewuola (2009) #148), [f U4 T FB1 % & #efil Bl 2% NZW X Chinchilla
RHET X (M, —FE1200) |2 84 HM &G Lk R, 7.5 mg/kg fl k2L E
®» FB1 & 58T, ~~ F 7 U v MEKOIRMLER ORI N B i 2K o H#0
NH BT, 5.0 mglkg fELL LD FBL &G /HE T, MiGHh oy 7,
TNTIVRERTNVT IV Ta7 ) N a BT Lz, 7.5 mg/kg fi
BHoL Eoo FB1 &G ECliEh 7 a7V >, 10 mg/kg fikto FBL &% 5% T
AST i&M: K O 5.0 mg/kg kDL o> FB1 £ 58 T ALP &M 23 A 21289
L7 (M 26. EO Ewuola, et al. (2008) #149),
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@7 &
a. 14 H [H 58§ R 0 555

BlERL 7 & (M, 4 Wn, — & 6 BH) 2. F verticillioides ® 553 i (H % (FB1:
530.85 mg/L. FB2: 133.30 mg/L. FB3: 35.60 mg/L) % FB1 & L T 2.8
nmol/kg RE/H @O H & T 14 B M E R G R O & 53 5 i 2k 3 By 5=
i Z 7o, FBL & GHECIE, MFigIC HMa®R ofERE., ko2 izs
P RIEVEM IR &K OHFMEIE RS2 v, MG TIE, U REDPLE,
M O NI /NGHEE O EME L OMAE N, mMER T LT I >
ME R ITE TG RavATua—n 7407V =00 kKOYGTP &I,
MEMEDEHERE LR OVIRBECEXTHFECHMLEZ(Z]R 27. B
Grenier, et al. (2012) #146),

b. 6 % A HEE#& 5B

M, 7 &2 (ME, —BE 6 5H) & F verticillioides 553 W Z# I/ L T FB1 %
5.0, 10.0, 15.0 mg/kg fABtOHET 6 » ARKG Lz, BEWZIRMNL
Wt BEE O R FB1 OB 1L 0.2 mg/kg Th o 7=, @i ~D FB1 Oy
1 ARG &L, FBIESHETENLZEN 6.0, 11.5 X TN 17.0 mg/kg (K&H/H |
X HUEEC 0.2 mg/kg KE/H Th > 72, 5 mglkg fELL LD FB1 #& 58 T—
HRL B R & R ERENHEICHEM L, 10 mg/kg fEHL o5 # T
— HHEENAREICH D L7 (5K 28. FA Gbore (2009) #151),

® & H
a. 63 HMEE & 535

BUT 9 2# o> Lim s (M, RERBHAANF 8 Hilin, — & 36 ) 12, FA5 4
FyERIVERMLTTZE=Y (FB1 X FB2) # 0, 5, 10 XiX 20
mg/kg & iefi k% 63 ARG L7z, fEHC 7 E = U O 0 OEG YT
WO BT oTo, KRB, MIE AL T W O IR A OV g 1 5 WIR
BRE LR PR EORKE, 7= v I L AHE IR D LN
572, SalSo b KON Sa BEMN, 20mg/kg O ERHETRESHEML 72 (=
M 29. D Tardieu, et al. (2007) #160).

b. 77 H SRR O G R

KX 7 e (7THE., —BE8M) &, F verticillioides 55 % fli %) (FB1:
54%, FB2: 8%, FB3:9%)7» 6 — i L7 FB1 % 0, 2, 8, 32, 128 mg/kg
fEtOHET 77 FM@mEREORG T rHaEEERBRNERE I,
32mg/kg il £t LL o> FB1 & 5B T AT & OVLE o A8 5t 5 & o A & 72 #0228
O, MERTFHIREORKER., EHITE OO o7, 32 mglkg fid
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BHL E O G g T, Mo ALP IEMES A EIC EH Lz, 8 mgikg fil B LA
FoBER T, Sa/So kb, M. HEE ONERICEWTHEICHEML, &
Bl 2NN EEZE CTdH - 7= (MW 30. ST Tran, et al. (2005) #81),

c. 41 H IR €0 #% 5 35

TuA T — (8 HiMs., —#F 12 ) & F verticillioides 5% # W) % ¥ N
L T. FB1. FB2 }; O* FB3 # 50 mg/kg & #ofiikt (FB1: 57.3. FB2: 18.5,
FB3: 6.0 mg/kg i) Xix 200 mg/kg & ek (FB1: 201.0. FB2: 64.9.
FB3: 21.0 mg/kg filfl) % 41 HRfE G T2 AR LR I iz, K&
MEaRM L2 WEEZHES LIERBEICHRXT, T XToT7E=V &5
T, AE, KEMNERSGEICHD L, DIEOMITEETAEICHENL -,
Pl oS EEIT, 7= 200 mg/kg fEHERGERECTHREICHEML /-,
HEAHRR TR, TR TOT7E= U FEH T, RO ZERENE & JHE I
W BE I N 4 5 7= (B M 31. EN Tessari, et al. (2006) #161),

QHEND VP VY 17 K wnptipillinidoc 52 35 My Z- 35 B 3 L JU E B AL 149 = e

O = 1. VeI txCI111 0T GC o= =77 a7 S J I VA B I/ I s m o 5 B = p ==
1 EﬁWI X 9249 H 1z 1 EIIT ;\ f [H:‘l\ / /7‘\77‘ - n 4 ] = I srnptiprllinidanc
TR 2O & TO0 1 ¢ T T T | S aeaay e SN Tt o 1T<—o L. ve1T o2 CIII1TOTGES
S OSSP By 2 2 sl F 2 9 8680 o N INT7 990 o T o i
TRV | = R > S LISAIRY T AT CTAUVAIRAI o~ © A, 000 g 7T LTI = A A = (2 [AS=w6)
iz 1 85171} B wonptipillinidoc B222Mn 2- 790 FH 25 B 24 )~ == Y AN 2 o
D7 VISV AR mps S | Vo~ L. VeI 1 CII11 01T GC o= =177 L= v A o = /| = e | ¢ ==~ g vy TiyH] S s v
= or 1l = E IF 7 198 o b - ZFHER X 49 /-
- o~ 1,100 & > T—5o |52 s AT
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(3) EHEHN - HHLAM
O ~vRxAEHWE 2 F5EDAMERE (National Toxicology Program :

NTP)

ek B6C3F1/Netr BR v 7 X (MEMEZ 240 —HE 48 L) (THHE FB1 (i
J£>96%) % 24ERRHKET 2B N/AMRBRNER S N7-, FB1 ok 5 &
X, BETiX. 0. 5. 15, 80 XX 150 mg/kg filkt (0. 0.6, 1.7, 9.7 X% 17.1
mg/kg IRE/HAY), M<TiX, 0. 5. 15, 50 XiX 80 mg/kg flkt (0. 0.7.
2.1, 7.1 X% 12.4 mg/kg (KE/HMHY) ThH-o 7T,

2HFEMB N AMERBROMER, FBLZHELE LR WHHBEL LT, #XTo
FBl G OMf~ T ADEKEIZEWVIALNR -T2, EHFERIT., 80
mg/kg fARILL OB G RO~ A TH L IZEA Lz, M~ T 2 TIL,
xPPRAEE & b L C 50 mg/kg fAEILL ED FB1 & 58T, fMHXATIRE &, A
AR R EFMARO 7T R N — AOFRAEAMENAREICHEM LT, EREICEL
TIE . HEAR AR 70 JF A0 o B I K OV AR o 38N 28 tfE~ o X T 3o b,
WY 50 mg/kg fEILL E O FB1 & 58 C, SFRBEICH R CTRAEHEENE
By, ¥MiEm (positive trend) N L Lz (£ 1), B~ AT
%, 15 mg/kg fBLLL E FB1 &5 T, XA L i U TP RIER 2N A&
(CHIN U 7228 . I e AR B S OV A e o R AR BE B & FB1 & 5- 82 FE B
HoNighrol, BNRALEEEL Lz FB1 ® NOAEL % 15 mg/kg fill T
ool

#1 FBl1#%#24MEMEKREG LM~ Y X2 1805 EROBEME
FB1 & 5 &

(mg/kg £l £h) 0 5 15 50 80
i B (%) 5/47(11) 3/48(6.3)  1/48(2.0)  16/47(34)  31/45(69)
Poly-k 8%  P=0.0001 P=0.3314N P=0.0862N P=0.0047 P=0.0001
0 A (%) 0/47(0) 0/48(0) 0/48(0) 10/47(21) 9/45(20)
Poly-k ##7%  P=0.0001 — — P=0.0007  P=0.0007
i JiEE Kz Y/
5/47(11) 3/48(6) 1/48(2) 19/47(40)  39/45(87)

AL A (%)
Poly-k % i& P=0.0001 P=0.3314N P=0.0862N P=0.0005 P=0.0001

NTP # Bk L v (2 1. NTP (2001) #103)

1 B6C3F1 i~ 7 RI231F 5 NTP 2B AiER 2 FMAEF% O B IRFE A JEE O % A4 M
BEIE. IPIEIES C 17.33% (#iPH:2-50%) . NP0 T 8.4% (#EFH : 0-20%) . JT I &
P M OV SOV A IR © 23.6% (#aPH @ 6-56%) L& S CWwW5 (Haseman JK,
Hailey JR, Morris RW., Spontaneous neoplasm incidences in Fischer 344 rats
and B6C3F1 mice in two-year carcinogenicity studies: a National Toxicology
Program update. Toxicol Pathol. 1998 May-Jun;26(3):428-41.),
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NTP T, i~ 7 AOMEICF 1T 5 Sal/So kb & I #l fa FE 5 o #8102 8 BE
PIZHELNT, ~7 2B D FBL ODBBEDO AL F~—T—XITEEFY A
7 OfRFE L LT Sal/So tbid@ul Cidevmb Livewn, EERLTWVWDS, F
72. NTP TiX. FB1 &5 28T 2 HEEHRAEDOHEREZEIZ OV TIE, BFMI
FHTXRWELTWAH(ER 1. NTP (2001) #103, 2. PC Howard, et al.
(2001) #188,

@ Ty hrERAWE2FEEIENALERE (NTP)

MERED F344/N 7 v b (—HEMEMEZ N Z 4 40~48 L) ([T FB1 (i
>96%) % 2 4Ff (105 ) REFE G T 2R B AMRBR N ER S, FB1 ®
5 E1%, #ETiX 0, 5, 15, 50 XX 150 mg/kg ik (0. 0.25, 0.76. 2.5
XX 7.5 mglkg (AE/AMEY)., MTIX 0. 5. 15, 50 X% 100 mg/kg £k

(0., 0.31, 0.91, 3.0 XX 6.1 mg/kg (AE/AMHY) TH-o7=,

QEEM RN AR BR DR, MiME L HICFBIR 58 & A FRICH B BRI A2
BT, HEKGFORZREEOLELb AL o7, BT v TIE50
mg/kg fAEILL E, T~ b TIX15 mg/kg fAEHL EDOFBLE 5 7 0 & g AH
XPE BN RTHREE & i LT L, MRE S & IZE B DO Sa/Sokt 1T FB1# &
BRI HEM L, 50 mg/kg fEILL EOBGRET, FB12#& 45 L 72Vl
FEICHERTHEICHEM L7, 50 mg/kg fAEILL EDORET » b & TV100 mg/kg
Bt OMEZ » FFBIE G OB BRI EEMIRME & & IR D
b=, 15 mgkg Bt OKET v FFBIRGREICHEIE TIIH 50N, FED
Mg 2N BTz, 50 mg/kgfR Bl EORET » FFB1& G RETiL, R
W ERBEROBEHENARBIZEML7Z, 100 mg/kegfiltOFB1%Z ] L
ToMEZ > MZHREEEOBE RN A S-S, FBAEME T, SRR L
i L CHaFICAE R Tl o 7o, 0, 50&0150 mg/kgfAd Bt LL E DT
FFB1#&E GREICH W T, BEEITHER R (CPN) 22w Txar7{bL Tk
i L7z fE R, FB1E 5RO CPNO A :7 IZFB1% 85 L 72 Wxf B IC b~
T o To, HEZ > MICH AT 722 BRI & OV R O A58 o 6
. 50 mg/kgfal Bt L EOFB1#& 58 Cid, BIREL OB MRE 2 &btz
JEZEF AR N A EICHEM L, #HINER (positive trend) B L Th - -

(£2), MEICFB1& G LB LB IE AN oo, BB AL RIEL
L72FB1®NOAELIZ15 mg/kg fidft T - 7=,

FB1Z &5 L7 v b TlX, Sa/Solbkd L& NIRRT L HIC, WHHNnITE
FIRAHHEAENRAOND, B I FEKEENALDNDIHETIZ, 7 v
kB ik D R A E BRI O T AR b — 3 AW OV R R N OV R B oo R AR
KN EH L, BEEXEADT S, Wbz L kbv, NTPIX, FBI1ORER A
IOWT, BIERME LRIt I FERBEERICERT 2 7R b

+

_
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— VU ANFHEE I, FITH]E e TR R A E B R E o B AR K ONE IS

RN BZ DA EMEND D EELZ LT, FBI1H 51T L % %EoSa/Sotb o 1
X, Ty FCThAELNTE, LaL, BREERME EEMBEO TR F—

A%, HEZ v b TIiH15 mg/kg fEIFBIEGHEMNOBEINT-0Cx L, M
Z7 v FTIHHEGEEETH 5100 mgkg R EGEHETLAELN 22T,

TNBFBIEEICH T AMBEAEICZHOWT, NTPTix, Bl A ClRai©x

2, L LTWA(ZM 1. NTP (2001) #103, 2. PC Howard, et al. (2001)

#188, 3. GC Hard, et al. (2001) #187),

# 2 FBl Z 2EMIREKRGLEZHET v & 212810 2 B M5OI EME

FB1 & 5 &
(mg/kg fil 0 5 15 50 150
¥
i B (%) 0/48(0) 0/40(0) 0/48(0) 2/48(4) 5/48(10)
Poly-k #R % P=0.0004 — — P=0.2293  P=0.0314
0 A (%) 0/48(0) 0/40(0) 0/48(0) 7/48(15) 10/48(21)
P=0.0001 — — P=0.0059  P=0.0008
H’“ﬂ“’ 0/48(0) 0/40(0) 0/48(0) 9/48(19) 15/48(31)
AL A A (%)
P=0.0001 — — P=0.0011 P=0.0001

NTP # Bk R L v (Z R 1. NTP (2001) #103)

@ Tv FEHWE 2 ERIEN AR

BD X7 v b (—# 25 L, HEMEAR) 1 0 XX 50 mg/kg (0 X 1.6
mg/kg AE/H, JECFA#%) © FB1 (MiE>90%) % 26 2> H M. REFHK 5
TOHRMNDAMERBRNERINTZ, 7y ME, G 6. 12, 20 LT 26 »»
HBIZHIET >ZH W TEHmOMRAENFEi I /-, FB1 &ﬁﬁif %, & 5B
E18 HBHUBICHRICEIVHEELEZ A2 ET 15 LD T v h T _TIC
FEAEZE . JHFMA R P 2R RS e OVIBAE MEIE SRR b v, £ D 5 b o 10 PRI
MR NS b T-, FB1 % 5HOBEICIZ, Vo REKOBRBERALNLRE
Ja M X OVE AP O T PR & M OV B D JEE PR M R ER IR ZEE S 3B D 6
ﬂf:(?ﬁﬁ@ 4. WC Gelderblom, et al. (1991) #179), K& ® FB1 ##& 5 L
THEDEBEHNLHEMNT, BD X7 v b (—# 2008, MERH) I

2 F344 /7 v MIZEBIT D 2 M NTP B2 ARBRAETF % O B IR A NE 5 O %6 A4 5 L
(T, BBERIE T 0.7% (HEPH : 0-6%) . EHIALEE T 0.2% (HiPH : 0-2%) &HME SN T
VW% (Haseman JK, Hailey JR, Morris RW., Spontaneous neoplasm incidences
in Fischer 344 rats and B6C3F1 mice in two-year carcinogenicity studies: a
National Toxicology Program update. Toxicol Pathol. 1998 May-Jun;26(3):428-
41.),
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10 X% 25 mefkg fF (0.03, 0.3 1% 0.8 melkg MK/H . JECFA F5)
® FB1 (M E>90%) % 24 " HMIREAHR G LR, BEIEXED R 7220
> 72 (%M 5. WC Gelderblom, et al. (2001) #186),

@ Z Ol DR B

Ty b MWTFBlOA =z —va UMEARHANLNT VWD, F344
7w b (B, —#5VC) |2 FB1 & £ 2R 1X 1000 mg/kg (100
mg/kg RE/HIZFHEY @ FERREAE 3) © FB1 # 5okt % 26 HMIE T
HA=vz—a ryrARBOGER, HHREELKOFMRER LIy -7
AIN KT ARXTFZ—F(GGT) %'fﬁ%ﬁﬂ@%@ﬁﬁfﬁ%mﬁ% &b 5
7o —J7. 0, 50 Xi% 100 mg/kg FEOHE T FB1 ZHEKE 5T 514 =
T—Ta VARABROF R, GGT GHEMBEEOHEIMIIBO N RN TEFEH L
T, FBl1OAf =v=z—va U ERHIBRIIEEAERZWEE X, (BR 6. WC
Gelderblom, et al. (1992) #193),

F344 7 v b (H. —HE5PL) (2 0~750 mg/kg filklo FB1 % 14 X%
21 HREIR 5+ 5 M=y o —va VBN ERSINTZ, TrE—2 3
LiE & L C. 20 mg/kg K E/H D 2-7?%»7 I 7 F L (2-AAF)
3 HMBEO&EG%., Mookl HoFukkR% 2 M B B IO
GGT MmN Blis Sy, 250 mg/kg fk (14.7 mg/kg K&E/HHH
) UL ko FB1 % 21 HI# XX 500 mg/kg ikt (24 mg/kg (KE/HAHY)
LLE®d FB1 % 14 HREIREEH 5725 &, GGT B Mla 2y FB1 #& 5 L
RWKRRERIC T L7, F344 7 v b (M, —#E 3~5C) |2 FB1 ®
ME L LT 14 HIM., 0~323 mg/kg AEOHE THMHIROKEGET 54 =
T—Ta VRBROF R, 119 mg/kg (AELL o FB1 & 58 (8.5 mg/kg {&
H/BIZHEY) O GGT EHMEE O MARO b (ZR 7. WC
Gelderblom, et al. (1994) #191),

2, 0. 20, 60, 200, 300 X% 500 mg/kg KE » FB1 % F344 7 v
N (HE., —BE5~8L) (14 B O&EE (0, 1.4, 4.2, 11.4, 21 XX
35 mg/kg RE/HIZHY) Té%ZVI*—“/a YRR OMER, 35 mg/kg 1K
H/HDO FB1 S REICKANDOBBMN I VET A ST AT 27—

(GST-P) BEYEMIBLEE OB & 72880 & & 12 A — 23 Vi B o B8 5 {6 1) K&
OBEEM A OB F8 S b=, 21 mglkg KE/H LI ED FB1 & 5812
JFHENE O B R BE 50 . AKBEAR M L OV T AR R b vz (| 8. WC
Gelderblom, et al. (2001) #180),

3 JECFA THWTWAHLE (IPCS:EHC70) # HWTHERE A2 H# T

s RE (kg) | fBHERCE (g/B1%/H) I E (mg/kg KH/A)

7 v b () 0.1 10 0.100
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FBlo7wEt—va MEHOFEALM 5 HM T, BDXZ v b (., —
BEBPE) 2 FB1 24 £ 2 Wk XIE 1000 mg/kg @ FB1 % & defidfl (100
mg/kg RE/HICHY  FERBPE 4) 24 BMKBET LI et —ra VR
Br ORGSR A 28 M K OV R R B 50 & 3612 GGT By Al w3 o0 A & 72 $8 n
NED LN (M 9. WC Gelderblom, et al. (1988) #192).

F344/N 7 v ~ (HE, —#£ 5 L) |2 200 mg/kg KAE/HDOY=F /L= hn
# X > (diethylnitrosamine : DEN) ZMEENE LS L, &5 1#HEBHN»G
0~500 mg/kg fiFtd FB1 # 21 HM&E LT 57w E—3 a U lBRD Ew
SN7-., 50 mg/kg ikt (5 mg/kg (KE/BICHY : FHERHHBHE 2) LLEo
FB1 & 58 O fiFlg T, XTI K E W GSTP MR O miE H 72 0 O %%
DB S ZE I L7 (B8 10. WC Gelderblom, et al. (1996) #195) .

gﬂ;ﬁﬁ—f»m*mﬂth%%%\z s ) D el el AN e SN E by A e e =
— X TH O v 7o = A (2= T = TN N o
Soegq S SRERIZ BN L)y HEARN ) MEJR (= 9 pogy 2 DL
=1 (Tl VA | go—v o<~ X S EBEL RS AEATAie] AN T~ TR ﬁu\
D L H 004 B A
B oA Iy 2% 2, (fRMEY M L BESEH - L =3y — 0 Z- A I NI P 4
T N AN 7T C N7 T 713 & PR a7 o = T A9 N T g7 N AU ON J — v )
DI K > Fa A KX PR DA — S e o E M INFL g S
ToR ZN 7T "o~ Y Ie) FIX T A U 7= L DT T =T TN WO O A\ = =T
SEEN L LN T T COT 71+ QQm-P [E M 2m A B o B 2 Flr > —— 48 fin Z- S0 )N
NN Ad LIEESRY OO I Yo~ A [l N S 277 T LT TE N AN T IN 70T “H 7JH L oF
1\ L 1 71 PN b B =N HEEH AN Ao - 2N Za SR B 2N 42 2 [E. b 2m
7 [SVA G e A g SV A S AN —_ =T YT TR 7Y T T 7o~ NN = S =7 T 17T
- . v ; oA =1

(o)

O H al h = N2

O H g -+
P CI el N ED SE B c AL e P 5 | 2 ShEy vt e B B E P
= AU A QTN IS = N =N7137 LI I S TR NOUN VoS THT 71T = — KX J
SEY Ty — S e S yl=S NEZ BT TN 72N =+ - Iy Ed
A NN o~ 1 — T 713 77 A o —THTY A ToN ¥ ¢} o~ 1T\ A J AU A NN
4. fi TN B R IN D Fa N 4 o N NE=— H gk == B HH S A A o5

~ ~ o~ v [ A ) OIS | == EEVARRNIL = SR R [ R 5751 R = P oy
It = N DR D FEHE AN ¢ FBl1 Iz of — S 0o e, o fe B M IR g e
LESAIRY N U = NN U= N7V N [L S g S T — 7137729 = =
N A= FH AN Lo e 1 TR e = b I
= | AL B AR ® A~V A e T T Vo~ PR AL O~ FT T T35

< & WO >
1 NTP. NTP technical report on the toxicology and carcinogenesis studies of

fumonisin B1 (CAS No0.116355-83-0) in F344/N rats and B6C3F1 mice (feed
studies). Research Triangle Park, NC, USA,Department of Health and Human

Services, Public Health Service, National Institutes of Health,National

4+ JECFA THWTWAHE (IPCS:EHC70) # HWTHERE A2 H# T
& hE (kg) fil BHERE (g/8h¥/8) HERE (mgkg KE/A)
Z v b (&) 0.1 10 0.100
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(4) £%E - RESMH

OBl zRABEL-AEERESHEHR

a. DI vV RICHEAEFBI 2B OFSE L -HESHHR

CD1~wv A (M, —H&F 4~17C) T F moniliforme ¥;EHE I &
HURE R L 7= FB1 (Bi% 40%., FB2, FB3 & % & £ 72\) % 0, 12.5, 25,
50 1% 100 mg/kg RE/H O H & TR 7T~15 HIZHEHIR O & G555
FAFEMRBRLEBINT-, FIE 1S HOZKEEHOEFEMEFTRLEZHE 11
w1, REMICE W T, 50mg/kg (KHE/H DL o FB1 & 58 T CHiI2N
H B, 25 mg/kg ARE/H LL_EORECREEEINME & OCFFEERT A (FF
AR AR . BRI O B AR K, A SRR AR o sE N, MR B s oo TUE . AT

M B 58 D HY N AE) S B FRIICR D iz, IR T,

AE/HFETHER, AREZOEINNA A S, 25 mg/kg (AHE/H UL LoD

100 mg/kg

FECW U IR B B e N, A A7 G R b | IRKE |, KEEGE X OV FIb A~ 20 A
BEERAEMICED b -, (R 1. SM Gross, et al. (1994) #213),

£ 1 CDIUVATROONTEEHER

e b RE

REEN )

fia 2

100 mg/kg {AKE/H

CFETE(2,79 . 22%)

- OER (42%)
CERAE R (FRIhE -

g g /N) o

50 mg/kg {KHE/H

< FET(B17 . 18%)

25 mg/kg {AH/H « AR H 00 4 A o W IS 5 4 N
ULk - JEOK BT - A AE IR VR HOE D
- FFeE - RAEH

- Mg ALT O F B 72

B4

- KEESE (26~100%)
HAEARE (R A O

)

12.5 mg/kg AHE/H

— o mMERT AR L

b. DI XD RICHEFBI Z2RORELE-REFSHERAER
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20
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22
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24
25
26
27

CD1 ~vv % (M, —H 12 8, mmHEIT 4 8) KR FB1 (M
98%) % 0. 12.5. 25, 50 X (% 100 mg/kg K&E/H O H & TIEME 7~15

WCHHIR O &S T oA BERBR N ER I, TIE 18 A& &K
OB AAEZE 212”7, 12.5 mg/kg (K&E/H L Lo FB1 & 58T
RE ORERAD K OCIREH IR ORAE R 2N+ 54, 100 mg/kg &
H/HO FBI&EGHTIX, MEFLLICARICHD L, BEOFHENE
IZOWT, xZ B —Y A TR M=V A, MIEEEGEO BN, 455
Ja e VMR D E R A a7 —{b L=/ %, 256 mg/kg (KE/H L LD
FB1 5 REICHEKRGFWRIFEERN AL, MEH ALT (335 XTo
FB1 %5/ CHEKGFEMICTHM L, 25 mg/kg K&E/H L LD FB1 &5
HTHAEChoT, MIRIZHEKET . A REFORFTITIH OGN -
7=, FFlg Sa/So k¥, T X TCOMOREY ., I N 50 mg/kg (KE/H O
FB1 BEBHLOMBHOBREEZHWCTHIONT, BE® TIX. 25
mg/kg KE/HLL ED FB1 & 58 D Sa/So LN BEEICHXTHEIC

ML, lRETIE FB1 & 58 & xtBEEED Sal/So lITEITHE D B
Rinoiz, (B 2. RV Reddy, et al. (1996) #207),
# 2 CDI-URTRDOLNT-FEHFA
Ry it KB ) fie R
100 mg/kg A&/ H - (R EE N B 72 A AT E A
- BT (174 B1) - T RT ORI KEEE
50 mg/kg AE/H - BT (2/12 f1)
25 mg/kg KE/H - I E < ETE R K QYR E IS
ULk - MmAEH ALT O F & 7% e 7]
HEm - —fEYM . 1TERDE
D 7K GHAE
12.5 mg/kg KE/H — —

c. CDZ vV MIHEHFFBI ZEAESLE-RESEH
CDZ v b 1 (M, —HE 5L

mIERT R L

i BR

12, R FBL (M F 98%) & 0. 1.875.

3.75. 7.5 X% 15 mg/kg (A®E/H © & TR 3~16 HicKR o &5 L,

WEHR 20 H £ THIZR T 5 B AR

BN FE i S v, 15 mg/kg (KHE/H

» FB1 &G H#EOREWIC, HEHERE D LK OEREE NG 28580 b,
la T, ﬁﬁ@ﬁiiﬁiﬁyﬁﬁﬁﬁi))ﬁﬁ WA Lz, i, CD 7 v M

1. SD %&# 7 » b

%H
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FB1 # 0. 6.25, 12.5. 25 X% 50 mg /kg A &E/H O H & T 3~16
HicRo#&S (—#29~3008) L., # 17 H XX 20 H £ CTHLET 5
FAFBHERBRNFERM S 7=, 50 mg/ kg (AH/H » FB1 & 58 <. F:#)
MIZFET (4/29 1)), BEEEREA . HEER b7z, WEFRARAE O
. 25 mg/ kg KRE/H UL Lo FB1 & 58 C. REWICITF 3103
HILTe, RSB K O E KRB E L 2> 72, 50 mg/ kg (KE/H ©
FB1 # 58 Ti%. IR 20 H OB IRE N A EICH D L. ﬁb%@ﬁxi
SOBHEBEENAEIZED LI, WTRLoRBRICE W TH AR EILR
LI o Te, REW ORI, B & g 1 Sa/So HIT AR 17 H I
BWT FB1 AEKFEMIC EH L2, 86RO K. &gk O <1 FB1
5T XD SalSo lb o B b AL N2 ivo 72, (B8 3. TF Collins, et
al. (1998) #211, 4. TF Collins, et al. (1998) #212),

d. SDSy MIZEEYERERE L-ABREESERAR

Sprague-Dawley 7 v & (MR, —8E 5 VL) &, F moniliforme £5 %%
AWML TO0, 1. 10, 55 mg/kg D E T FB1 % & T fiil Bt 2 &5 Bl BT .
R, KOREYMORATICHEE Lz, TORE., HETIX 10 mg/kg
FBILL EORBEHRGHET LT Fo Vv BENAEIC LR L, T 55
mg/kg FAEORKGERECENR 15 Bl L A7 o — LEBE RO
JVTFoUBEBENEBEICER L, ML BICEBHFEERIRO T,
HEE IR OERRKIZ, FB1 2 5 LW BEE L FB1 & 58
IZZEIT B ORI oTe, HEDK A & O B OB 7 A O R R
KTPRBE L FBL B EREICEIIA LN > T-, 10 mg/kg IBELL D FB1
BREEEGHECTHAROEREH MNP ADEmM AL R L7, 55 mg/kg IRED
FB1 iREE& G RE O IR 15 A O RE O it Sa/So 2y FB1 5 L
tcb\ﬂ%jﬁi CHARTHEBICER LM, E 15 HO KRR Sal/So it &

IO LN oT, 10 mg/kg IRE O FB1 & 58 T, itk 21 A
E @l%ﬁ%@ﬂﬂm Sa/So tb e N3 itk 21 H B @ 4 W o g Sa/So kb

RN TAHAEBICEE TH -, 14C-FB1 #F4E 15 H o £} 8l
% ARG L, TRMZO DML R, &5 ED 98% 08 [ #)
Mok S5k L, BRI UC-FBLIZBME SN - 72(Z R 5. KA
Voss, et al. (1996) #215),

STy MNIEEYERERSELE-ERERES AR
Sprague-Dawley 7 > ~ (M, —# 10[C) (&, MK 6~15 HE T F
moniliforme ¥53& W) % I L T 150 mg/kg DR E T FB1 % & e kB %
FREE T D FB1 B 5B IR EY 2 IS L 72 WETE 2 (G 61 3 2 xF IREE I
BWTHAEFEERBRNER I N7, iR 20 HO FBL & 58O & O
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WE&U“T&’EE%%*‘)L(THQ%J: DA L, SETHE - SETE R IR Ko sn, £F
E“LEL'%C@@Z’) MEIRAEEORAD K WEARE (HEE. WESE. BHE)

RO b, REENY O JFE Sa/So FbiXxt AL X T FBL & 5#E T
ﬁif IZEECTH o 7=, IR ORI Sa/So Feidxf BAEEIZ X T FB1 #
HEMTHEBEILKME CTCho7=, (B 6. MA Abdel-Wahhab, et al. (2004)
#203)

@ FBl zBERENEE L-AREFELESHAR

a. LM/Bc ¥ RIZFB1 ZHERNKZELE-RESEHR

LM/Be v~ 7 % (#ff, —#F 10 L) (% FB1 # 0, 5, 10, 15 X&i 20
mg/kg AKE/B O R E TN 7.5 H RO 8.5 AIZEENEK LG T 5 5%
PEARBR N S 72, 4R 17.5 H 2. if@ FB1 & G- D RIS ﬁﬁ
EARFWIZANINIE 2 £ & 3 2 fhi & B gH [ (neural tube defect :
NTD) @ H N7, 20 mg/kg (KE/H O FB1 BERETIE, —BEY
D O NTD J H % (NTD Hé.‘b%@t/ifﬂﬁb%ﬁc) iR 79%13’7;07”:0 FB1
ZRELRWSBEOKRIZIC NTD IR bR hoiz, BULMET
LM/Bc ~ v A (#ff) 12 20 mg/kg {ZIKE/EIO) FB1 # g & 5 L, 4TI
10.5 HIZ R~ A DR K ORI @ Sa M T So IR JE % i X 7= 5 & . FB1
WEHEREOR~ 7 A h#E Sa EEI U IE Sa XU So BE N FB1 % #&
HLZWHBRHICHERTHEICKECTH > 72 (0 7. J Gelineau-van
Waes, et al. (2005) #55),

b. CD1 T XRIZFBl #ERRAKLS L-HESHHAR
CD1 ~wv & (M, —HFE8~101PC) |2/ FB1 # 0, 15, 30 XX 45
mg/kg KE/H (BB 1) WOIZ 0. 10, 23, 45 XX 100 mg/kg KEH/
H(GABR2) OFBECTEERTH LKW S HIZEENK G I 534 A BR
MNERENTZ, 2D DORBRICEBWNT, BREIWORE, BEK KL NEK
BBz H N hotz, RE 1 TiX 156 X 45 mg/kg (AE/H O
FB1 #5812, B2 TlX., +3Co FB1 #5808 IC HE&KEF
IR MIE 2 3 & 32 NTD O ERARBD bz, Bk 2 ofE %R, NTD
DRRZHT HEEHOEESIX. 0. 10, 23, 45 X% 100 mg/kg (A&
/H® FB1 & 58 TENEH 0, 8, 17, 36 XL 55% Th - 7= (] 8.

KA Voss, et al. (2006) #209, 9. KA Voss, et al. (2006) #83),

@ ZDDATESMHHER

a. VYFZzRAVEERBESHRER
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B fE A2 il (NZWxChinchilla) O #ft v %% (—# 12 B) . F
verticillioides Y58 W % kM L T 5, 7.5, 10 mg/kg @ FB1 & tefil £l %
25 WM AGEE L7z, XIRBRICIREE LB B A IR L 722 Wk o FB1 i
FE1X 0.13 mg/kg fARt Th o7, EBEICH Y X LERRBEIE, ZHEFE
AR RER, 7.5 mg/kg L Eo FBLIRI&R G OMEY ¥ ©, 1%
AL 9~12 ARIEME L7c, PERAARFOKRE, MAIRELD 1 5K Y
7O DOREFHEIZ.FBIEGEIZEODEBIIZ OO o7, BT OEE
He (turbulence motion/wave) . IEBIfE 73 (sperm motility) . ATFHE
THIZ, T FB1 K5 TREKFNICHD Lz, KTEEO R
WX, 10 mg/kg kO FB1 KEHE TR b EZ D olc, KBMELVC—EDH
720 DRI EBIIAON o7, 7.5 mglkg Ll Eo FB1 &
BB GREORIEE TR/ EICHEM L=, FBL 2 &5 L =1, MR
DENFETREZRICEENLDONTEZ LD FEOIT. BB F FB1
BE D LOAEL % 7.5 mg/kg &%& 2 7-(%M# 10. EO Ewuola, et al.
(2010) #204),

b. Y XEZRAN-EESHRAER
ERL LR U AR T, 28 M5 2% W IR SO MU INE BE & 1 o 3 i
MR L 72iBr Tl 7.5 mg/kg f Rt FB1 & 5 1 0 ks 5L 5 & 25 <t R
IOV AEBICHEMLEN, HEEGFEE X o7z, BRP LUK R ERF
DORFERE 80X, 7 XCo FB1 &5 CHEKFMICHAD Lz, 1 H
B o AEERILZ, FB1 HEKAMIZIKTL, 5. 7.5, 10 mg/kg
O FBLEHHEERHT. 2NN FB1 &5 LW BEEICH X T 67,
59 N 36% Td » 7= (M 11. EO Ewuola, et al. (2010) #205),
MERERE A X (ME, — B 8 T, 1.65~2 kg)lic., fktho7E=
VIEE % F verticillioides t5 & W %= VT, 0, 5, 10 mg/kg i £toD
TE=VUERREEG L, v X3 2 BEMRERG L%, RE L,
RS 4 HE7E= 2 REERS L, 5 mgkg fBLL Eo 7%
SV RBEHETHRENRAEICED L, SO EmERED 72 =
VEHRETHEBEICHE D L, 10 mg/kg fd ko FB1 £ 58 0 #7159 5 B &
X, FB1 2 E L2 W BEED 50% TH -7-, #EF 6 BRI H I, Fhi
X7z MR AR A M VLR AEA L F R A O FE R IR ME T iX. 5 mg/kg &R
Ubto FBL LT~/ v OFE B, BMEREDOHE 2
M, MWE R BEOREREM,. ALT KON AST IHME 0 A & 2K T I O
IZ 10 mg/kg fEtD FB1 B H5HET, ~~ 27 VU v MEDOAH E LB
RIMEREL DA E R4, ALPIEMEO A EREIMAE D vz, 5 mglkg
DIIRED 7= &g e, LIRF o Mg & O jE o £ FHE
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C.

d.

fbEFEL BREOBEULEEEREICAORELZ RITTAIREEND D
EEHEHITEELIZ(BH 12. FA Gbore, et al. (2010) #154),

TJ2ERAVEERESHERAER

BiALiE 7 % (7 — R U A N) T, F verticillioides ¥:5W) % N L
T 5.0.10.0 2 " 15.0 mg/kg @ FB1 Z&defikl% 6 » HREIAGEE L 7=,
KPRBEICHSEE L7 2R L e et o FB1 B X 0.2 mg/kg £
Bt CH o7, 5 mg/kg L ED FB1 B H5HE T, KHEEOHEE EEF O
THEER® 1 BYT-0OBFAEERBEBICHEXTHERICIK T LE,
10 mg/kg UL E® FB1 {REEH GRECIE, BB RBEED 70% F T
L7, (8 13. FA Gbore, et al. (2008) #134),

JAZRAWVEABEEHRR

BEHHE T # (F9—VFR T A b, —HBE6DL) T, F verticillioides %53
WAEWIML T 5, 10, 15 mg/kg @ FB1 2 & tefilklz . 6 » H FIRET#%
H U7, *BBEICHRE L-EEM A2 RN L2 0WEE O FBL EEIX 0.2
mg/kg fEtThH o770, MELKOHE LAEMAGER & EAEICEEIT
ol EIRAERDOEAKL O FOREFLNRE IR LN 2o T,
1 H Y720 O FIRE, R, EEE &L, ¥XTo FB1 &
HRECHEKRFENICHE D L, 15 mg/kg ® FBLIBEE & G- ICB W T, £
MR RBEIC X T 83.3, 79.1 LT 59.6% Lk F L7=, (M 14. FA
Gbore (2009) #152),

@ in vitrosE&

R~ FB1 O E %25 HE T, invitro TICR ~ 7 X DI
9 HMZEZHWVWTEREE L (EREREBE =4I 1 B), EBRIKIN UL
RO ST T, KH 4~5 O~ A (—#F 10~36 If) 2% FB1
Z 0~100 pmol/L O E T 26 FFfEIE< FE I H 7=, TO/ME. ERIKIM
DHEIZEDLDLT, FBlL 25 R WHREMICK T 2RO FIXEH
T.HEREELRBOON 2>, FBLIFK BICL VA2 TOHRLGRET
REEBIENRD b, 2. 3.5, 25, 50 X% 100 pmol/L (1.4, 2.52,
18.0. 36.1 X% 72.2mg/L) UL o FB1 &5 Tt £ 10, 26, 25,
7 X% 48% D RIZHMINAE 2 £ & 9725 NTD 284 5 41, 3.5 pumol/L @ FB1
BELECHBEICERXTHEETH-T-, 2. 25, 50 XiE 100 pmol/L
O FB1 & EQICERERMT 5L, NTD ORBFE T, L 10,
9. 8 XX 14%TH V. 25 umol/L UL E® FB1 # 5% T NTD F Bl = )
AEICIKETFTLEZ(EMR 15. TW Sadler, et al. (2002) #208),
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Fo. KHi 3~4 O~ U AW A, BEERERINOIERMO & T T 50
pmol/L @ FB1 (2 2 BFfj X< @ ¥ 7=%. FB1 # & £ 72 W ERRIKIMN X
TR OB C 24 BB R 9 2 & . EBERMAE TIX 67%2 NTD
KON 83%ICHH DR ARENALNTN, ERIFMIZLD Zb DX
BAHEEIZTAEICK T L2 (M 15. TW Sadler, et al. (2002) #208),

W~ % QIR O I & R AR 2 R B L, 2 HREREZ, 1 HX
X2 HR FB1 Z /0 L7z i jGas M o528 Uiz, Il A L= v &
A ryval U HERERTY 1 (IGF-1) OFE F T, FB1 % 14 pmol/L
WM+ 2L, MREENEEICHESN, a2 T7a v EENFE
ML 7=, 2 A NI VA= VEAICEBIR)hoT-, BEHOIL, B
LB AR e D B FE N e YA 7 v A RPEAMRE & VW o 72 FB1L OER Y,
THDEFICEET D AREEND D EEELTZ(ZM] 16. C Cortinovis,
et al. (2014) #219),

HEENOEB LBKICKR FB1 ZIZ<BELTEORERTFAILN
7= B e 1% 2.5%X105~25 pmol/L. @ FB1 I 2 BEIE < @& L 7= 45 5.
B oEFERICEE TR o7, 7.5 X 15 pmol/LL @ FB1 X< #& T
MEBR R L OREEEE FRNEK T L2, (R 17. F Minervini,
et al. (2010) #221),
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# 5 7E= T OAFER TR R
#51 BT E=vr (BOEY)
TRE | BES &Y & B 5-RRE . HIM B ZE R
Da. L4 CD1 | F  moniliforme | 0. 12.5, 25, | S&HlR D5 4T | 4R 18 HITHRA L= L 2 A, (8 1. SM
~UA (— | BEDEHBER | 50 . 100 | R 7~15H - 50 mg/kg K5/ A LA ECREMWIZIECHI Gross, et al
Bt 4~17 | L7z FB1 (M | mg/kg {RE/ - 25 mg/kg HE/H LT REMW)ICH EKFENTARE IS, i (1994) #213)
1Y) 40%. fho7E= | H - 25 mg/kg AR/ H UL ETHRIRIC BN TRINREHTN, AP REsD . (R, KIEE
VUEIIEET) (26~100%) . ‘HILA4 (?5 K OWE)
- 100 mg/kg {RH/H TR N #HR (42%)
®b. | #4E CD1 | % FBIGHIE | 0. 12.5. 25, | FhlfE &G 4T | FIR 18 AICHRE L L Z A, (z ® 2. RV
~ A (— | 98%) 50 . 100 | ¥R 7~15H - 100 mg/kg {RH/ H TV OAELFER D Reddy, et al
BE 12 P, mg/kg AT/ - 50 mg/kg A/ H LA L CTRIEMWIZIE L (1996) #207)
o M= H - 25 mg/kg {KH/H UL ECha I /KEENE
I3 4 JT) - 25 mg/kg {RH/H UL ECREMWICIFEE
Dc. it PR | R 8 FBIGMIEE | 0. 6.25 . | MdlIR&O&G 4 | #4E 17 KOV 20 A, REMME ORI ABRELZE Z A, (z ® 4. TF
CRL:CD- | 98%) 12.5, 25, 50 | # 3~16 50 mg/kg A/ 1 RN . BRI S Collins, et al
BR %#t 7 mg/kg KT/ - 50 mg/kg (RHE/H THRIEOAFERA . KREHD . FEERD (1998) #212)
v b H - 25 mg/kg (RH/H L\ ECREMWICIFEME:
c MR L7 T > PO, BRAERBIZA L L
- EFEEE A DN o T
- 17 H HIC, B CHEKREIFE, Blg, migH. o Sa/So btk EH (IRIETIZEELR L)
it PR | K8 FBIGMIE | 0. 1.875. | Ml O&L 4F | 4R 17 &U\ 20 HiZ, BEMEWREEZRELZE 2 A, (z® 38 TF
CRL:CD- | 98%) 3.75.7.5. 15 | 1K 3~16 A - 15mg/kg &/ H Lo YU p—— Collins, et al
BR &7 mg/kg K/ - 15 mg/kg fRH/H CHED IR CTHRERA . SR (1998) #211)
v b H - BEFTEEITRD b o T
- BRI O, B, MiEICIS T 5 Sa/So I EEAFIC EA-
- BB oM, BRILONTIE, B WICI VN TE SalSo HICEE R L
@d. WERE SD 7 | Fmoniliforme FB1 E L | IREH L, KRB | - HETIX 10 ppm L ET, HETIX 55 ppm TE M (M 5. KA Voss,
v b LE AR LT 0, 1, | Al 4EiRtg, Wogl | - MERE S BB~ OB L et al. (1996) #215)
10 . 55| # - 10 ppm. 55 ppm T OKEHIINA A ME W
mgkg % & - 55 ppm D4R 15 H H, 10ppm O 21 H BT, FEW O Sa/So HIgM
Tofial - 55 ppm OIEHR 15 H B, JrJED Sa/So thiTgEe L
- 10ppm O#EAR 21 A B, MBI DTl Sa/So b - 5-
De. 4% SD 7 | Fmoniliforme 150 mgkg | IREEE G, 4R 6 | - 4THR 20 H OREMWORERV . BEEERD . LTI - SETHRIREOBM, A5 REORED (z #® 6 MA
v b HeaR W) % ettt ~15 HH < IEHR 20 B ORI ORERD . B AR 4E Abdel-Wahhab, et

- REEY K OB 2 o 1Tl Sa/So b b5

al. (2004) #203)
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#* 52 7 £ =

v (JEPENEE)

e bl L& Jiikes e 5 RE, HWI Eﬁ% B 30k
@a. B X ViR | #&8 FB1 0. 5. 10, 15, 20 MEPENE G-, 1R | EERNE GBI OV TR 175 HIZRIEZRAE LIz L 2 A, W 7.J
X472 LM/Be < 7 mg/kg RE/H 7.5 H&U8.5 H ETOERLGHOBRIEIZ NTD Gelineau-van
A (—#£ 10 PB) - NTD 543« —f8Y47- 0 ¥ 79% Waes, et al.
- 20 mg/kg IR/ H OIEYE 10.5 B DG Sa I, IRIED Sa KT So 1 (2005) #55)
AN
@b. | #CD1 <7 % ¥4 FB1 (RBx 1) MEENES-, TR | - REMORE, Eikdk, FREICE R L (B 9. KA
0. 15, 30 Xi% 45 7TRO8H - 15 mg/kg IKE/H . 45 mg/kg IRE/H O IE CTH KA NTD Voss, et al.
mg/kg R/ H (2006) #83)
(B 2) - BEMWORE, Bk, FREUCE R L (B 8. KA
0. 10, 23, 45 i - 2 TCOELEOMRITICH BRI 72 NTD Voss, et al.
100 mg/kg {A#/H - NTD IR &H T 5 BEOEIE : 10 mg/kg (KT A # 58 T 10%. 100 | (2006) #209)
mg/kg R/ H £ 58T 55%,
% 5-3 F O oA TR ERER
LG B FES L&Y s PR, B P B3 3k
@a. | # 22 Al (NZW X | Fverticillioides | FB1 7% 0.13G), 5. | REH#E G, ZRAT | -+ 7.5 X 10 mg/kg AL OMERR AT 9~12 B fIRITE (z | 10
Chinchilla)i v 4% | K5 7.5, 10 mg/kg falk} 175 AR IR | - KE T oiE@hik, E@EE, AFR 73U R EO Ewuola,
o ¥ & AR - 10 mg/kg AL TR D B 13 % et al. (2010)
- 7.5 O 10 mg/kg falkl THITIE T REDN, KB MA I 2% #204)
®@b. HfE 22 i (NZW X | Fverticillioides | FB1 7% 0.13Ge ). 5. TREIF 5., 28 M | - 7.5 mg/kg Ak CRE I E BN (zm®m 1L
Chinchilla)i v % | K5 7.5, 10 mglkg ikt - FEH KOS B AR O R TR U LIRS EO Ewuola,
< 1 AXY72 0 O AEFERE T H BIKTFRIICIR T et al. (2010)
K T-E/ERE © 5. 7.5, 10 mg/kg kT, TNEN 67, 59, 36% #205)
MERRIME Y ¥ Everticillioides | FB1 7% 0GHR), 5. 10 | iRfHE 5. 2 #MH - 5 mgrkg fARILL_E TR (MR 12.FA
AW mg/kg filh < FGEE 6 3 BT, AHIRME TR B 22 MR A R QNI A L SRR AR R O 4 b Gbore, et al.
(2010) #154)
@c. | BEHLHET # (55— | FB1 0.2CG6HR), 5.0, 10.0 B ® | BAEE .6 » AR | - 5 mgkg ML EOFHGHET, HEREREOWE LAOK T E 1 B Y4720 O+ (MR 13.FA
RUA ) 15.0 mg/kg DHEME TE AFERDMKT Gbore, et al
Fh % (ELISA THITE)f © 10 mgkg LA EOFEGEET, FETIFRED 70%E TR T (2008) #134)
Bt
@d. | HEPEEER 7 % (5 — | Evertixillioides | 0.2 ). 5 REEES. 6 0 A | - BT ELBTOREBRFNER LS ORIRO SWE PN RERFICKT £ 13. FA
THRUA ) E# 5% | mg/kg &1e(ELISA Tl C LRS- 0 OXETIREE. RS T- 8 SRR TR0 ER AR Gbore
&= FB1 &) (15 mg/kg 5T, £h2h 83.3, 79.1 KX 59.6%I5/) (2009) #152)
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¢ 5-4 in vitro RBR

e RS L&Y A P 5 RE, HWI 4 B 30k
@ ICR~vUADKRGE | 8 FB1 |0, 1, 2. 38, 5. 7. RO 1n vitro ¥ialZ, RRRIE<#EE L © ERFMOF DO, RIS T AR EIZE | G 15
Y9 B H. IRH 4~ 15, 25, 50, 100 T 26 BERIERINUAED 4~5) 3UTEHIRIIE < L1 TW Sadler,
5 B UMK 3~4), nmol/LA i 4~5), # L LC 2 RMINUAST 3~4, )4, % - REERIEL o 2 pmol/L ML THEMKFMIC NTD R UL | et al. (2002)
50 pmol/LUAHT 3~4) | MDA MIZH T FBL RERFHIT 24 I BRI #208)
W% - EMNEL B TIE. NTD(67%), K Ha(83%). ki IEAE
@ LM 2 OIPEE | FERLFB1 | 0,0.01,0.4, 14 umol/L | MRIBEHIN 2 EREL L, Mgk c 2 AR | IIRafR L€ (FSH) & A vy ) U ERT 1 IGF-D) | (B 16. C
ERE . 1 T 2 BN T | OFE T T, FBL @ 14 umol/Lk ORI CHIIEEEFENSAEIZFL | Cortinovis,
FB1 0 L ChssE EIN, TRV AT VEENERICHMLEZbOOT R et al. (2014)
T A= VEAICE R L #219)
@ 2 BHOBEHH ORI | R FBL | 25 X 107 ~ 25 | - 120 pMiE<&HEHZ, 7 —F A A MY | - B T OAFRICE B L (8 17. F
L7 FIR pmol/L —(FOINZ & 2 A= A7 3= Ai3 T - 7.5umol/L, 15 pmol/L ~TIIHIEFRE -5, AiEHEES 3 | Minervini,

<120 EIE Bk FCIL LD/ m~TF v
WiE D EMSCSAENT, 1X< #% 30 K&
O 60 47 DIE MRS (ROS) A FEMRAT

+ 30 47 M. 60 23fEI i 120 /X < @,
FE BB S 2 T 2T K 5 IEE) R AT

AN %

et al. (2010)
#221)
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(5) HizEM

M in vitro R ER

a. MIBZAVE-EREARALTEAR

FB1., FB2 &k O FB3 (%, Salmonella Typhimurium TA97a £, TA98

. TA100 #k. TA102 #k. TA1535 ¥k X 1% TA1537 k% A\ 7218 Jm 22 7R 248
BBl T, REEHEIboFEIZOND LT, RBERITIEETH -
72(Z M 1. WC Gelderblom, et al. (1991) #229, 2. DL Park, et al. (1992)
#232, 3. S Knasmuller, et al. (1997) #230, 4. M Aranda, et al. (2000)
#366, 5. V Ehrlich, et al. (2002) #224),

b. #iEZ Al /- DNAEE. BEERER

KIGE %2 H W= FB1 © SOS A Bk & N DNA & R Bis Rk, RHEEs
fbOBFBEIZL DL TEMETH > 72 (M 3. S Knasmuller, et al. (1997)
#230),

c. I EMBEEAV-LEHREEHRK

F344 7 v FAFIEAIMCEEZ M 2 H v/ FB1L Ok EHBR LN
NRMIM Y > RERZ AW FB1 O R FERBROERIL., WTINbE
PTdH -7~ (M 3. S Knasmuller, et al. (1997) #230, 6. D Lerda, et al.
(2005) #226),

b RRMIML Y Bk A W2 FB2 KT FB3 o Yu oK B 3 BR o #if 5
X, BEETH o7 (M 6. D Lerda, et al. (2005) #226).

F344 T v FAFIEAIAEE 8 M8 2 v 72 FB1 O /ME R BR O fs BT, ek
ToH - 72 (M 3.S Knasmuller, et al. (1997) #230), — 5. 7 % PK15
o (7 2 Bl bRz M b i ok M ladk) . & b Hep G2 Mifid (& kTR A Bk
ARER) Xk FRHEMY Bk AE Huvio FBL O/MMERABROREFIL, Wi
NHBEMETH - 7-(Z M 5. V Ehrlich, et al. (2002) #224, 6. D Lerda, et
al. (2005) #226, 7. MS Segvic-Klaric, et al. (2008) #86) .

b RRR Y BRI A2 Vv 72 FB2 KON FB3 O /il Br o 45 B ix ., (2
P& - 7= (M 5. V Ehrlich, et al. (2002) #224, 6. D Lerda, et al.
(2005) #226),

d. FHELEEMAL Z A U = i ik 3 B SO 3T R 5 BR

b RRMM Y v NERE T2 FB1 O fifi ik Yo 2 45 R A2 #a 3 B o0 s B 1%,
Btk Td o 72 (M 6. D Lerda, et al. (2005) #226)
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e. HELFEMREZRA V- DNAEG/EERAER

Z v MIREEETFMIEZ AW FB1L O R EH DNA & pilBriT 2
HINRTEBY, WInbBEETH- 72 (M 8. WP Norred, et al. (1992)
#231, 9. WC Gelderblom, et al. (1992) #193), 7 v b #I{CE: 2 T #i0 2 H
W7- FB2 O REH DNA GlEBROBRLBEETH -2 (ZH 9. WC
Gelderblom, et al. (1992) #193)

Hep G2 i@z \\Wima Xy v 7T v A ORIIGETH -T2 (R 5.
V Ehrlich, et al. (2002) #224) .

@ in vivo iR E&R

MM CF1 ~ 7 212, 8 FB1 % 25 X% 100 mg/kg K& o & CE 1
WG L, &5 30 BFfHICEREL 72 B8R 2 v CEiE &=/ R
BOFERIIEETHoT=n, HERKGHEERRD DN o7, BEHLIXZ
D/INEOFRITHMEBEOEEBCLIILOLEERL TS, (B 4. M
Aranda, et al. (2000) #366) .

M BALB/c ~ 7 A K8 FB1 % 0.1, 1.0 X% 10 mg/kg (K &E/[A] D H
HCHFI I 24 FFlEICE 3 BIIEMEANE G L, B8Me %2 H v/ g
BRofERIIEETH o7, ERRMRMEE (NCE) (Z%F3 2 £ 42 MR i Bk

(PCE) @tk (PCE/NCE) %, H[a] FB1 & G5 CTIXEALR 2o T2 h3,
3o FB1 5T, T XCTOMAETFBL #2& 5 LW HREEL L2
CHABICKETL, MilsEEs L Tz, (=8 10. R Karuna, et al.
(2013) #233),

HEME F344 5 o k. kS8 FB1 1% FB2 (#iF 90~95%) % 100 mg/kg
FEOMETHRER NKRGT 2 EH DNA GlEROMERIT, Wb
et THh o 72 (M 9. WC Gelderblom, et al. (1992) #193),

HEPE Wistar 7 v M2, /. FBIGHLE 98%)% 2 XX 7 H R, 0.5 mg/kg
KE/HOHET FB1 2 EANRLGE L T/IERBRLERI XA Y N7 v M0
FEhi s nlo, R zZ AW/ odRiZBEE b o7, 2 XAy T
vEAORBE, BT 2 AMEO 7 HMBESHE., FFIETIX 7 B M58
IZBWT, FB1 ## 5 L7\t BBEICHL X CTH E 72 DNA 815 0 82 78
D57 (8 11, AM Domijan, et al. (2007) #222),

HEPE Wistar 7 v M2, 8 FB1 (#iE 98%) % 5. 50 XX 500 ng/kg
{Zliﬁ@fﬁgafgﬁﬁﬁﬂﬁlﬁln’?iﬂﬁﬁ L. 5% 4, 24 X3 48 FFf B 1222 5%
L, FligzHnwizaxy T v AREEINTZ, TXTOHRLGHETHE
KOV 78072 DNA HERR D 572 (3 12. A Domijan, et al.
(2008) #127),

L2 L7en s, o Domijan 5D =2 X v b7 vt A OFERIL. DNA
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BEHEIOVE, TRV AL 2R REELEEZDOND,

@ % D ith K E&

FB1 ¢ AV IX I Vv AF REAFaX—var L, =L7 ]\HX7°
LV—A A AL E ESH (ESI-MS) TH#r L7z S, DNA AT a3 58
W H N0 T-(ZH 13. G Pocsfalvi, et al. (2000) #451)

BALB/3T3 il (= 7 A M VT HE 2F Ml ok M AR) % 10~1000
g/mL @ FB1 [C&FE I, MRAEEGRHBABRNSEE I Nz, FBL OREK
FYEERO b - 72 (B 14. CW Sheu, et al. (1996) #200).

v-Ha-ras Hfz % #& A L7- BALB/3T3 #ila (Bhas 42 fiju) % 0.1~
10 pg/mL @ FB1 XX FB2 ICH&FE I, 74— W AFEKIZELY FB1 &
NFB2 OAf=vz—va MEHEOTeE—va VIERABRRXLNT,
FBlic7mE—va UERABRBOONREN, A =vx—a UERITRD
Lo 7= (M 15. A Sakai, et al. (2007) #184),

7=V 0 in vitroB oA R 2R 612, In vivo Bin MR
Bt RAE2RTICE L DT,
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F6 7EFE=20 In

7

7% 61 FEE 2 718 IR 2 oR 28 S ek it R

vitro i& fr 7 I 3R G 3

B X35 TS A
B | kmA | o i e ERELOTVE | m £ | @R
TA100 | FB1. -
(1] 1. WC
(R R E S TA102 FB2 0. 0'52’100'57 L, Z v b iTFlE S9 B 1991 Gelderblom,
5 ) ) — t al. (1991)
R TA97a Xx mix et a
mg/plate #929)
TA98 FB3 _
oo (B 2. DL
i IE e bk .00, 0.1, = . %S9
BRI T paro0 | FB1 | 0.5, 5. 10, 7 Mt - 1992 Pafk’ et)al'
s 25, 50. 100 mix 1992
X ? #232)
pg/plate
TA100 0. 0.7, 2.1, - (1 3.8
(R RAE N FB1 6.2, 19. 7 v Mg S9 1997 Knasmuller,
7 TA9S 55. 167, 500 mix _ et al. (1997)
pug/plate #230)
TA100 - 2R 4.
0 0. 10, 20, 5 v kAT S9 ;rand: 2{
™ 1 TA102 FB1 50, 114 — 2000 ’
7 B : al. (2000)
pg/plate mix
TA98 — #366)
TA100 n.d.
TA102 n.d.
A 0. 25. 50 1 (z® 5.V
45 5 T K 98 > > > Hep G2 # I n.d. :
@ﬁ*“ FB1 100, 200 | P MR &0 2002 Ehﬂ(mh’ e)t
X3 | TA1535 nelg U L 7= S9 mix | n.d. al. (2002
#224)
TA1537 n.d.
TA98 —
+: BEPE. — BBt nd. F—F AL
% 6-2 HIE A H 7= DNA 815 K OMETE 2B 5
s B X35 05 Ak
Bmo | mE | i e R | o £ | BRI
Auwi=-wg |
S0S E. coli 0. 5, 16, 50, Z v b
- FB1 166, 500 ng/ — (31 3.8
R B PQ37 : Z 3.
Q 7 vEA 59 mix 1997 Knasmuller,
E. coli 0. 0.7. 2.1 5 . - et al. (1997)
- 0.7, 2.1, 5 kB
Dii%j@ w1y | FBL | 62, 19, 55, . - #230)
i 167. 500 pg/ml 59 mix
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1

# 6-3 (ZFLIE ORI 2 I 7o G R S Akt S

R A W TR 5w g 2 e i & 4 2 8 SCHR
F344 5 v b 0. 0.01, 0.1 1 /ml (B® 3.8
, b4 . 0.01, 0.1, *1pg/m
Y 4, K ller,
*ﬁfs I B ) 1% B FB1 1. 10. 100 + Lo | 1997 tnaf’nzrgge;)
FE et al.
B /m1l TG
fads Herm b #230)
0. 1.0, 2.0, + 10 pgl/g
FB1 5.0, 10.0 pglg + O I FE D
FB1 T (Z® 6.D
- v " 0. 1.0. 2.0,
*éﬁ—( T\?E%Fm FB2 B 2005 Lerda, et
L U oo RER 5.0, 10.0 pg/g al. (2005)
0. 1.0. 2.0. #226)
FB3 150, 10,0 peleg |
P34 5 o | 0. 0.010, (Z 3.8
e | wmy | 01000 10000 || k(| oo | Knasmuller,
BN £ 41 a 10.000, P L et al. (1997)
TR AR
100.000 pg/ml #230)
+ 25 pg/ml
. 0. 5. 25, UL b o e (B 5.V
/% E Fifima: 50, 100. 200 <. IEE Ehrlich, et
. A Hi 3k Hep FB1 ) : + o 2002 ’
N Go 1K pug/ml, 24 K [H HT 5 al. (2002)
TR HE I = =
=2 oo M &k #2924)
171 72 88 0
0. 1. 2. 5.
FB1 10 ug/g\ 22 +
FRE ] 5% 2%
Z M 6.D
N3 v kSRR i O b 2o © 5 pnele U (Lerda et
St T e FB2 |10 wuglg. 22 ~ | EomEo | 2005 ’
G U v oRER B s 2 FB1 G M al. (2005)
#226)
0. 1. 2. 5.
FBS 10 npgl/g. 22 _
W [H] 5% 2%
N R
’ T‘ ﬁ (B 7. MS
R ¥ % #il b 5% .
e 7 & % g 0. 0.05. 0.5, O B 1 Segvic-
St sk PK15 FB1 5 ug/ml, 24 X + . 2008 Klaric, et
A i 1T 48 B 8 3 N al. (2008)
ug/ml CH #86)
B Hm
+: B, — B
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# 6-4 TEFLIEABAD 2 F T ik g 0 55 R A RS R

wEm | amm | BB i oy i & s % B S ik
Wy .
(%)
e y FB1 N +
Sy Rz | A Y 5. 10 ug/g
il B NEAY (M 6.D
0. 1. 2, . Y -¥:3 A
FB2 - 5 nglg B EOIRE 2005 |Lerda, et al.
5, 10 ng/g ® FB1 Tk
(2005) #226)
0. 1. 2. B
FB3 5. 10 ugl/g
X MBS R Ty,
7 6-5 MFLIEMIE A V72 DNA H8E/ME1E R R
KB | emm | OB i e i R i % EE 2 Wk
A (3%)
N E # F344
0. 0.5. 2.5,
ok |5 M 8. WP
DN;Q‘%;E}Z };j; 5.0, 25.0, (N 8d Wt
el gfﬁg FB1 | 50.0. 250.0 — 1992 lor:fgé;
{, E;qn uM, 18 B[ ) #231)
Al el b %
A TE F344 0.04~ 80
DI\{A/E'\EE 7 i h FB1 puM/plate, 18 - (2 9. WC
R R T ik 47 I [ B % Gelderbl
1% 15 3 1992 | craerpiom
- 0.04~ 40 et al. (1992)
FB2 | uM/plate. 18 —~ #193)
IRE [E] 5% 2%
DNAHHE | v MIF
(= Ay b |l A 0. 5. 25. (B 5.V
TyeA) | HK 50. 100. 200 -25 pg/ml LA E o Ehrlich, et
Hep | FBI A AR 2002
pg/ml, 24 K TR al. (2002)
G2 Al R b2 3% #224)
fel
+o B, — D X TR L RENEEEIER Ty,
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FT 7F=20 in vivo Bin =R R R

KB | AwE féfgi L B i R | R R fis | B
25, 100 mg/kg & B BE MR & VD 72l
H, BEEARES., B ¥ 4A+ 2% PCE @3 (R 4. M
iJ"fZ CF1~v FB1 5. 30 BFRE B IC 2% n AR FE o B8N 9000 Aranda, et
B | AL + 25 mg/kg KEEZE L al. (2000)
BloR T2 REENRK #366)
<, HEEKAER L
0.1, 1.0, 10 mg/kg S NEEET DM
R P B ] WA o 3% 2 B8 EE R O
o f5 24 BEEEIC | |PCR/NEC I ZE L 7
7R R L (3 10. R
N BALB/e 0.1. 1.0. 10 me/k . R \ 7= Karuna, et
. ~w ., |FB1 |V-+ 49 mg/kg FBEAI 2 V7| 9013 ,
R e PRI, 24 BERZ &0 &A% PCE O al. (2013)
30E., MERENEE G, B | RAHEICEARL #233)
5Bk 72 BRf B2 % OB M ok o
%6 A% PCE/NCE 28 H & I
WA, MEEEH Y
0.5 mg/kg KHE/H ., 2
HEREANERE, & - (" 16.
I |Wistar 5 524 WM F A %A AM
e FB1 Domijan, et
0.5 mg/kg K&E/H ., 7 al. (2007)
HHEREANRE, & - #222)
524 R [#] B 22 5%
100 mg/kg KE., 8
K E W FB1 |#® s, &5 13 - (BB 9. WC
DNA | F344 5 ~ 14 IR H IS SRR - JFBC DNA % | | [Gelderblom,
CEIEANNE 100 mg/kg (K&, # 8 et al. (1992)
L FB2 (Ml 04 5. #5 13 | — #193)
~14 K B IC &35
DNA 0.5 mg/kg KE/H ., 2 " .
45 ARy, g | o+ | DNARE (BH 1L
(= A |Wistar 7 FB1 524 FFRE B IC 2B 2007 Dom?jl;/ln, ot
v Ty b B 0.5 mg/kg KHE/H, 7 - R VB T 0 Al (2007)
v FOR G e B L # +  |DNA #222)
A) 524 W B2
DNA
H 15 5. 50, 500 ug/kg & - flig< FB1 B 5 & (] 12. A
(=2 £ |Wistar 7 FB1 3., OoR AR O n K O WK R e 9008 Domijan, et
v T | v b, B H 54, 24 XX DNA &5 al. (2008)
vt 48 WF[E B 12 22 4% #127)
1)
+ B, — B
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(6) D (HEHEM-
O MR

a ¥ U ACKER FBL ZMAN&E G L 725

BALB/c v 7 A (M, 7~8 Wlx, —#E 5 L) c:\ 0. 10. 100 pg/Pt®

METHE FB1 (ME 98%) % 7 HM. MIM= 2 — L TR E XX
SHIPIC R F8EH Lz, BN 5B T, Sa(;af“bﬁﬁg-;{&ﬁéﬁ (2 b H A A
Zas L. 100 pg/lt FB1 & 5 HEO KM E ., /DK, F 0L OVEFE D Sa =
X FBl1 2 &5 LAWK BEEICH_XRTCAHAEBEICEME CTH > 7=, So B EIX
100 pg/Vt FB1 & 5-HE O KM E CRBBEICH X THEIZ ﬁf%oto
RKMEEDATZ 4 dAI Y VREXOEGA 7 4 A REHREICEL
LA B> 7o, 100 pg/Vife 58 Tix, KK E O %12 / a5 23 58
DOV, WETIET A et A NOEHIED AT, RIEEY A NI A
> T&oHD TNFa., IL-18, IL-6 XX IFNy ® mRNA OFRH X, xFHEE:
2T 100 pg/lCiR G RECHEICHE M L, B P& ERETIX, FB1 # &
H L7220 BREEIC T 100 pg/lt FB1 & 5RO KM E I Sa DA E 72
WM bz, FE, N, EFED Sa L So IREICEMITA LN
o l-, (BB 1. MF Osuchowski, et al. (2005) #242),

RURESMEF—

b Y FICKHRFBl 2R 0& 5 L7k

U (AR, NZW, — 8 4 J8) (2, K3 FB1 (MJE 92.3%) % 0.00,
0.25. 0.50, 1.00, 1.25 X WX 1.75 mg/kg A E/HDHE T, HIE 3~19 H
R OS5 Lz, fFE 12 HBEICFETE L7z 1.75 mg/kg (AE/A RO R
RO PR EE o B MR . 2368 MR R P 1 ol A2 A B i, R O i 23 58
oI, IR 16 HEHICAET LEERA TR, EOMEICEIOM/IN
HIL2AN@ o bz, (B 2. TJ Bucci, et al. (1996) #135),

c THICKEYEREES LR

BEFL 7 2 (B, 27— AR YUA ) &, F verticillioides F53W % I L
T FB1 %% 5.0, 10.0 X% 15.0 mg/kg ODEE TEHicfikl % 6 » HAEEE L
T BB AR L Wt EE O f RO FBLIEE X 0.2 mg/kg Th o7,
STHBBEIZEE T 5.0 mg/kg fAkLL Lo FB1 % 58T, . RHE, K
TR NER O T vFLal) o257 T —+1¥ (AChE) EMHENAEICKT
L7-, (M 3.FAGbore (2010) #153), JECFA Tix, falfts FB1 &2
ELISA CHIESNTEY, #EINTTX¥DKRENRZV O FB1 — HEHL
b —HET. WAELCHERSEALALONL WD, 2115 O AChE {F
Pe~DEZN, FBL F<BICELID2LOTIERWAEERXHDELTND
(2 4. FAO/WHO (2012) #359),
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d /n vitroi i

b b OB E b kA Rk (U-118MG Mifatk) Z AT, FB1 o #f
REEERANHL N, U-118MG Mg 2 10 X1 100 pmol/L @ FB1 (2
48~144 FEMIX< BEIHH &, IBEBBILY LD 15 BHEFE (Reactive
Oxygen Species: ROS) DPEADOHEMNB A LT, FTNVE T AU REER
CHIRAEGFERENMET L. 7A=Y R 2 FETLHIIANRN—Y 3T TT
—BIEMENEM L, DNA ol k2RO o, FFEHIE, FBLIZ XY
FBRINDIMBEEMEICIT, BIEA RN LALETHR = 203EE L TW5DA]
BN H S & E %2 7- (38 5. H Stockmann-Juvala, et al. (2004) #236).

~ 7 AMR T EA R B AR (GT1-7 Mfakk) . 7 » bR IR 3
fl SR A I kR (C6 MIIER) . & b U-118MG kR & OVt b 4 8% 28 4 i i
H kiR (SH-SYSY Milukk) % 100 nmol/L @ FB1 (T 48~ 144 HF[H &
BIEDHE, WA= 3T Tr 7 —BIEMENEM L., DNA W b2
Wb, —FH., pb3., TR M=V AFERXIEHLT A F— & Bel-2 7
7 I Y= RT7ETH D Bax, Bel-2, Bel-XL & O Mcl-1 o382, FB1
TEHE L oo, MEKRIC X 2= M, U-118MG Miatk > GT1-7 ##
Jakk >Ceé fiflakk > SH-SYSY Mk DNEIZE -T2 Z &b FEH B I,
R L 7 TR OEZEREWEE X T (B 6. H Stockmann-
Juvala, et al. (2006) #237).

~vUAI 707 7 HEMBEE (BV-2 #IHAER) K OV 8 25 50 i I B kA
fakk (N2A #akk) ., BALB/c ~ 7 29I EEHR DT 2 b a4 F RO
HBoa—nmrZHWT FBL oMEEEEHANHAOZ, 50 pmol/Ll @
FBLIC4 XIZ8HMBHZRBEIEL L, R TOHEBEOMBET, Sa DFEFE So
DIV BRO LTz, BV-2 Milak X OWIREEET X a4 ~TiE, 0~
50 nmol/L @ FB1 #&#EIC LV A EKFICERE LR O 51, TNFa & IL-
18 ® mRNA O¥BNKFLE, b0 FENS, FB1 I L 5 #fkHE
H~OEFEMEIX, TA YA FEDOT U THIBROKEKRTFO RIEET
HOLFREMERND D EEELITELE L (R 7. MF Osuchowski, et al.
(2005) #241),

@ E = M
a v~ AWK FB1 2 K& FHES LB

BALB/c ~ 7 % (M, FHk#E 20 g. —BE5PE) (&, FB1 (= Kb
XU UEEGEEP. ME 100%) & 225 mg/kg KE/HOHET, 5 HME T
AR L. BRSO ENTISL N, FBL & 512X 5 —iIkrE o £ 1bix
Mt~ 2 L bicHEbnznol-, FB1 2845 LW BEICHE T, M
B~ AL HICHEEERFEICIK T L, M~ A TIE, ®BEEICERT
Wifg S N DT EEN A BEICIK T L, 74 v 7L F =2 (PHA-P)
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B &2 T M oMb VY R EEE (LPS) #liEic L 25 B I
FaBEFE AR F Lz, 72, M~ 7 2Tk, MEMEO IL-2 mRNA % B8
KT L7, SREEICHE R T FBL &G OM~ 7 20 MK T, MAEFd o
T #M., B A E bISHTEIIRE A Ly, Fxtag72 T S,
Mol Tl Rk CD4+/CD8+ E [t T MlafE2 A EI2H A Lz, FB1
BHHOREIZ FBIBESICEDEILIZALN T, 2N DFERNS
XK 5L, FBLIC K A2 AEMBEIERIZCONWT., MORZMHERE W EE 2 T-
(M 8. VJ Johnson, et al. (2001) #136),

b 7 v MIFH® FBL ##& 15 LR R

Sprague-Dawley 7 » b (MEKE, —#F 10 L) (2, K FB1 (HiE 98%)
% 5, 15, 25 mg/kg IRE/H O H & T 14 BB MRG0 &5 L Ml EZ
oo vy UIRMER [2kT D IgM Bk 77— 27k Mg (PFC) @
#E KOMES O PFC oFI &2t Lz, BETIE, mM#E &b, 25mg/kg
FRE/HOHET, AERBONPALNTEN, HIZEBIIALN R 5T,
Wiz, M7 >~ b (—FE1208) 2 FB1 % 0, 1, 5. 15 mg/kg {K&E/H O
BT 14 BMAmKIREOEE L, &51%IC Listeria monocytogenes (L.
monocytogenes) \ZJ&Ye X CIYL T2 BRI H £ CBIE L2, [ERYe 24 BFRY
H o Mjg i, FB1 i EK{FEMIIC L. monocytogenes O HE NI L 7=,
s R, MEMRAE, ~4 PP = QI KD U )R, vy v L
A, AMEKLOPT VUV "7y O, 7F 27 vF% 7 —HaiEE
EOBERICEE T/ >72(Z 8] 9. H Tryphonas, et al. (1997) #139),

Wistar 7 v b (#E, —#E 6 JC) 2 F verticillioides t5& W > Ll L 7=
FB1 % 0 XX 100 mg/kg O & TH e B2 90 H [k 659 2 dh 2t =k
ARICBWT, TN EFNOHDO T v MEBEEMBRZH W~ A FY = v
FIWIZ L5 U k51 FBL I X2 biIZA NP>, £H
ENOREO T v MR EZ MR Z 72 R E L CTHEEBERTP O A M A
YEWE LR, BB T FBL &S5 T, IL4 BENAEIC
WML, IL-10 EITABEICH A L, BE~7e 77y =2 X0 &0
HiEEefbkFE (HeOg9) XA LA, MR AN (peritoneal cells)
MOBFELEINDA—=NR—F X RT=F L VLV ELIT A LR o T
(2 10. MG Theumer, et al. (2002) #137).

c THICHM Bl AR OBE X3 EY A2 RERE L -#H5R

BEsL 7 % (83— 27 % —, 3, XIREESEH, HE/M IO T, HH
FB1 % 0 X% 0.5 mg/kg KE/BOHET7 HMAERO®KRE L, &5
T HRICEIIGMAE 2 > mRNA Z 4 L, W5 RY 27— g s (RT-
PCR) EIC X 0 RIEMEY A v A TH D IL-18, IL-6, IL-8, IL-12 X
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I TNFa ® mRNA OB Z 7R, FB1 & 5.2 X 5 IL-18, IL-6,
IL-12 XX TNFa ® mRNA BEBLOZ{LITB D N hoTz, —JF ., FB1
51X, IL-8 ® mRNA R EL 2 A E Il L7z, IL-8 BHIZKIET FB1 ©
AR X 7“&H%J:Hiﬂa§l%i%%%ﬁﬂ%k (IPEC-1 fifatk) % FB1 IZ##&
4% &, IL-8 mRNA O3 H & 412 IL-8 % 3 7 E DO F BN H BEK A
WL, EFHoiX, FB1 28 IL-8 DRBFAEPDLEEDLZ LITL->THD
TR ZE ST DA EMERD D EEL LT (S 12. S Bouhet, et al.
(2006) #251),

BESL 7 2 (MR, ¥R EN 7.340.4 g, —RE3PL) (2. B FB1 (4
E>98%) & 0 XX 1.5 mg/kgAE/BEOHET 7 BREMHREROHEE L, ¥
ST HIC MR, Ml & OB D o oRNEi Ak 2 BB L C . in vitro WK
& D% A4 A mRNA OB 2 E Lz, KM HEEEMREZ PHA T
F 4 % & IFN-y & 8 IL-4 mRNA OB BN A S5 7-, FB1 % 58 Tl
KTHRBEIZ LR EGHEE Y > o H & O R @ TL-4 mRNA BB 8K T L,
IFN-y mRNA %88 L5 L7= (M 13. 1 Taranu, et al. (2005) #259),

B 1 Mo 7 2 (—8 11 XX 14 V8) 12, F verticilloides D % 3%
Mo EL MY (FB1:54%, FB2: 8%, FB3:9%) %, FB1 & L
TOXIF ImgkgKE/HOABETIOHBEROKET D LB, ThE
NOBET BT S, 3t 1I0FHO 7 X2 MEMEEEKR T+ THD F4 ZS
HT 5 (F4+) IHE R IR fiﬁﬂ%. (enterotoxigenic Escherichia coli: ETEC)
ARG LU, BEERICEEZBROD N2> 720, FBL & 5 8 CTlE kg
# ® ETEC #EH N E < ﬁ%zh PURFFROKISOKR TR A6z, FB1L #&
HEETIX, /MG IL-12p40 mRNA o 8 . FTEMABESESIK Y 7
Z 11 4y + (MHC-II) o38d, THMioRECEEK TR AbNT-, &
#Folx. FB1 BAfuEig Mg (APC) OBBRELZEEL WL EE X
(%M 14. B Devriendt, et al. (2009) #252),

17 X2, F verticilloides 5% (FB1: 54%. FB2: 8%. FB3: 9%)
Z., FB1 £ LT 0.5 mg/kg AE/HOHAET 7 HEEHIROKES L, %
7oy —EiCiT 5% 1 BB EEIELE AR D Pasteurella multocida

(P. multocida) %# 13 HIRKENHE LG LR, FB1 X% P multocida
ELOLNOEE TIE, BIKERKOMICEE LR o7, K& S BEE
W oo IL-8. IL-18 IFN-y ® mRNA #EH.23  FB1 & " P. multocida
PG LZ2WKEEEICS 5T FBL 58 T8N L. P multocida &5
BE Tl TNFa @ mRNA EHE AN L 7=, FB1 X P multocida % $: 12 #%
HI e, BRAL, JEXMBESFETOMB, ~7nr 77— kT
U U REREE N U 7=, iCik, EAMEREMERE0GE 2L, MKk
TNFa, IFN-y, IL-8 ® mRNA #EIZ# N L 7= (8 15. DJ Halloy, et al.
(2005) #254),
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K GE - MR BEESEEE Y A4 v A2 (PRRSV) & FB1 %G 4L 0 B % G ~
HHEMT, BEIL T Z (MEME, MR, —# 55) 1T 12 mg/kg kDR E O
FB1 Z 5l # 0 & 5 & O/ Xix PRRSV &% x+#7-, FB1 & PRRSV %
TEWCHEET A LEERMOMMBTFNELNALLNTZ(Z]R 16. CM
Ramos, et al. (2010) #257).

72 (ME X EBRE, 4Bk, —BE S5 F)IC, XMHER (hYyEoa -
K I — VR XX F verticillioides ¥ #% % (FB1: 8 mg/kg & A . HiY
0.99 K O ¥ 1.49 mg/kg (KE/HFEY) mMEEOWT % 28 HIHG
H L7, iz, FB1: 54%. FB2: 8% &k ' FB3: 9% N & £ T
77 THHE 21 HBIZ, Mycoplasma agalatiae (M. agalactiae) 7 7
CEBE TES LE#ER . FBI1EREHOBEOREEMEN A EICHAD LR,
MEDOEREICEALIT oo, REHMEK FIXEERERDICES O

Tl oz, MHAMICAERIZ VT F = LLo EH N, MO FB1
WHBEICHRD BTz, M. agalactiae \Z 8 B 72 PUIRFEA 2N . MEME T HEMN
L7, MED FB1 58 CTiX 28 H H @ I {E H §F iy FLR IR B & OVl iR &
IL-10mRNA 28, FB1 285 L2 nWEEXRE LI VAR o, F
FOHIX, FBI N7 ZICmEMBIEREZ R L, lEDSMEX D EZ NGV EH
% 7-(2 M 19. DE Marin, et al. (2006) #256),

F. moniliforme ¥5#W%E AW T, FER1 & LT, BfALT+7 % (L3,
— ¥t 5 PC) 12 FB1 % 0. 1. 5. 10 ma/kg O T & ikt % 3~ 4 7 /]
MREERE Lz, ER2 L THALERE 72 (ZE=V0vE2REE L
WXTFRAEE 6 PL, B 5/F 14 0C) 0, 100 mg/lC% 8 HMEREF& 5 L=, 4 —
TAX—JFICKHTHIRIE T 7 F o 2B L, RKMMYU > )EkzZ2Hwvw T,
PHA-P, Con A, LPS HI#IC X 2 IEFF AN GERKIEXITA —Z A F —H D
U AN ARNEREIC X DR RN RERKICHARNb N, BRI %
ENRT A= OMEMIZ, HFHMOBNTIRD RNz, (B 20.
G Tornyos, et al. (2003) #260),

i 7 % (79— FR YA b, —BE 24 8H) ICHRBEREINZ MY ER 2
CERML T, 0 XX 11.8 mg/kg (FB1 B JE : 8.6 mg/kg/ft, FB2 j2 £ .
3.2 mg/kg/fifl) O7E= &G 0B %Z 63 HIMKEE L. FB1 &5 B
BT HHICERRENORE 12 BT 2% v E x T (Salmonella
Typhimurium) Z#f DR L THRE~OEZE NN, TR TOREIZ
TR PEKRIERDOEITA NN To, 7E=V B EROME., T
g B OV g P > Sa/So i 7 E=v v EEG LAWK BRICHEXTHE
ML, 7E=V U HERGHETE, YALEXTHEMTHBICH LVE X
THURMIBIC X 2R Ry AR N A EICE ML 7zn, 7E=v &
HFETIZ, 2OHMMBE BN ole, YILVEXRTHEBRT ZIZEBT 5%
EFERTDRT AR S—varXiFkuoar—Yg Il JE=V U
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WEE LG 2o lc, BEMEZO T 7 7 ANV ERNTZHE, 7=
VEEHTEEMEEN -RNICELL, 7E=V UV EERRYLERT
LT, AEr OHBICHEE a7 7 A ABLE LT, (B3R 21. C
Burel, et al. (2013) #278),

d VAZIZHEEYZ RS LR

7 A7 (1 Hiin, —BE 105 P) & F verticillioides 55 % W L T 200
mg/kg DOJEE CTFB1 Z &tefiltt% 35 HIM#EE L7, FBL & ERETiX. ¥
EORNEREREN A LI, 12.838% MWL L, Y=hfrZpaxX2E
> (DNCB) BfICX VN MatEsE X, FB1 &5 TAHEICIK
L7z, (8 22. D Sharma, et al. (2008) #258),
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3. EMZBITAHER

(2) BEMR

TE=V O MER~OREIZET 2 TR, HA RO RE
PAH AR, BENA, FHROKEELEICE T 2MEEIREIN TN D,

OHFEFAHEHT L (NTD)

R E PSR4 (Neural tube defects: NTDs) 1. BIROMCHERHIZE Z
LHIEET, ERIMICERL SN IMREOBEASARERREETLHERTH D,

KEOMT ¥V A, AFxvaloEFEHIKICHDF v A2 U #T, 1990~
1991 WA F v aRZT AU D NN AT ZHAER DO NTD O3 ER
23 10,000 HEEY 7= 0 27 & 1986~1989 4™ 10,000 HFEH 7= 15 L v b
o lz, ZT0 9 B OR AT, 1986~1989 41X 10,000 HEH -V
10 TH D D% L.1990~1991 41X 10,000 HpEEH 7=V 20 Th - 7=, 1989
FEOKIZIET IV AMEICBWNTCY~TELEM A, 7% TPPE %4 L T
B, 2O~ FEF:BICHERDO NTD OBRENKEZ o TWVWEHZ LIZEELIT
HEH L, 2o T 1990 4 5 H~1991 £ 4 HIclRE S/ byt o
CEFEETAAEN (a—2 I — ) 16 AT o FB1 & FB2 D& E 7 &
=V UBEITY 1.22 mel/kg &L 1995~1997 £ T 0 A M7 TINE
EnfhrrvEnavERBETIABNOTE=VVBED 2~3FTHo T2,
AXTART AUV IANIEIIMT 4 —FYOBRBEENLL, MLT 4 — T DN
LYY rEravBAERIT -HK 90 g LHF 13 ENnE, 2D
I by Eea v Z2REETHIRMENLEAXFTART AU TANDT
TV VI BENE o LIS, NTD OFAEL 7E=V 2 & H
WL TWAD ARSI I N7 (M 1. K Hendricks (1999) #210),

FLTF 4 —FERE 7E= VI BEBOBRBEICONT, Axa Nkir
RBEELEMERD D, ZOMBITBWT, A a AL SHILTE 75
BiEOR T FB1L BEEL Py Eoa oA IZTRWVHBENRENLTWS,
HMEBRvFAE»ND byvEravHBBoBREEN VRV E Py Er o
OB EENEZ VA TIZRTO FBILEEIZ3SHEOEN D> (R 2.YY
Gong, et al. (2008) #324),

T XY A, AFTaloEEMBICHVT 1995 4 3 H 25 2000 4E 5
AIWZ2F T, NTD O#FAREZHELEZ AT 2R T AU B AN 184 4 (JEB
), EERAEHELEAFTVaIRT AU B AN 2254 (RREE) 258102,
FEGIRT BTN Efm SNz, 7EF= U IEKBEORE L LT, EEORB®
i+ Sa/So Kk QLRI K NMERFIZ 24 3 DA M7 4 — T8
BMEOFBIZOWTHEIN, £2, AEMM P ICINE I NTZRE RO
o bvr 4 —YiEEto FB1, FB2 KO FB3 #HIEL., 7E=v V%R E

VT ZORAOEE vy r a v BREIT. ~HICKH 17Tg EHEFEATWD,
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MHEFF ST, 240 Bed bvT 4 — Y B O FB1 R E O & OFE %7
1% 0.243+0.256 mg/kg. #iPHIX 0~1.69 mg/kg TH 7=, FB2 & O* FB3
TR EN R o, RGPS b T 0 — Y 2 BRA Lo d Rl X
JEBIRE T 252 K, ®RBET 180 e TH -T2, MV T 4 — Y EZLLIRVIH I
100 MR MR L-fE & bl LT, 301~400 feMa LRI, HwAEKRD
NTD BARDO A v XN 2.4 (95%FEHIXM : 1.1~5.3) & U R 7ML
727e BT 4 —%% 400 UL EBR B L7-RETIEA v XA 0.8~1.0 &, U
27 O¥EIMITH LR o T, M F BERREE O F B IX, EFHE T 11.3
ng/mL, X T 11.4ng/mL TH o7z, EREYF 7Y 22 MIEFFED 6.0%
DA, KFRREED 4.4% N EE L T\, M+ Sa/So ftiX, b F® FB1 %#FE D5
L L THEUTIERNE IR TSR, Ykl TiX. Sa/So s 0.1 K

a4 5 L ,0.31~0.35 O P TiX, Sa/So Lk D HINIZE > T NTD
WEFROA v A 4.4 (95%EEXM : 1.2~15.5) £ T EH L7, SalSo
2% 0.35 LLETIE NTD BAEFRO A v X 0.7 &, Ko7, BEBlOHEG
FB1 ##% &1X. 30.0 ng/kg AEH/BLL TOHE L KT 5 L 150.1~650.0
ng/kg KHE/H TIEZ NTD BAEFEDO A v XL 2.3 (95%E X :1.1~5.1)
EVRTBNE Mo -, FBL B &2 650.0 ng/kg KE/HUL EOHAE. 4 v
ZiF 11 VAT ICETAON N -T2, EEHEOSIX. FBIEEZENEH W LI
WAL T, NTD BAERNKFLEZEEEL L (8 3. SA Missmer,
et al. (2006) #201),

B2, M% 255 A OJEGIREM O RREE S LT 378 4 2 xf &I, BRE., &
o, EREFORBMRIICHE L REFHRERSE L NTD &L OFEIC SN
T.HEMVAEZEmL, TORIENAETH - T2IEFIEE 184 £ & Ut
BE 226 AT H>WT, HITMIrShic, MroRER, -2, EeE. BRI,
PCB & NTD U 27 L OBRIIR SN RN o7z, I %%/Z%Yf U 71
ANZBWTH, EMERIZINTD 2 7L, MiEFRFOE X I > B12 R E DK
WZE MEFOREVATA VRERERG N &, XIFEMNZNZE NTD
UAZICEHE L TWD Z ERER SNz, S cix, Bio, ERoMH
BREIZOWNWT, REVATAVRENEGS, X I BI2EENMEWE | X
FTH=VDRZIZEDV NTD DU R T E2EHHEWVNIETANEBINT,
ZOETNALTIE,. EXZ IV BI2 2ffiEE L LT AR LEATF A= DBHRE
VATACORBICEVMEIND, —H. BN LDOATF A= OFRN
+3icdH, BX I B2 0OERENKWEAE, B4 I Bl2 2 #lifEE &
ﬁ“é%%z‘*‘/ﬁﬂéﬁ‘iﬁﬁ b T, EMrLERINTZATF A=V PNE
B URIE, BEOAERKL T DNA DX FLICHSER D, & =12, IE
e RZLTWAHEMNTIZ, TR, 7= UEE, WEBRESCIHEMBRE O &
ERE= PV EEYDOIZS<BELEWVSTZERNA NTD IZBSLTWnWD Z &N
R ENT7-(Z M 4. L Suarez, et al. (2012) #202).
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QEBEMNAE

HE,. 77V 0. AT ORBENAVREROB VM BFERE SN T
HWEIND MUEraTD F verticillioides (Y23, 7 F =3 VB E N E W
T L oBEERNRE I N TWDH(EMR 5. JECFA (2001) #346, 6.
FAO/WHO (2012) #359, 7. IARC (2002) #60),

#194

HFECBT2BENAOEG Y A7 Mk TH 25 Lixian LT (KU X 7 Hilg
T& % Shangqiu T, 1989 FFICZNE 1 27T RIEKL TN 20 RiAD h U Er =
UHINESN, WHIRICB T2 7E=V S0 7Y U LARONRETG LN
g shi, 7E=v U RABRHINTEREOFEWRE L, & U A7 g T
FB1 7% 872 ng/g U FB2 " 448 ng/lg THho71=DIlcxt L., KU A7 Hilik T
1. FB1 7% 890 ng/g X X FB2 7% 330 ng/lg Th-o7o, 7E=T 2 OMHEHE
EEm Y A7 ik T 48%, KU A7 ik T 25% Tho7o, m U XA 7 Hilko b
FoavBEKix, TAEF ARV —LEDO N aT R URZVEmNAEITH
HEn28ELELS, KUY X7 D 5% ~T, &Y A7 #ill Tix 48%
TodH->7-(2M 8. T Yoshizawa, et al. (1994) #321),

HE O Ling @ 7 #IXKIZHBWT 1986 4 3 A0S 1991 4 5 A LA ER F
RO 639 FEBI KN 185 flOXtHMAH W Ty —A a3 fr— )L AXT 4
MWERS N, 7E=FEROBEE LT, mMiEH D Sa, So & SalSo
o, 2o OfRIEE BERY EEBEICHBEIZIALNR)N o T
(2P 9. CC Abnet, et al. (2001) #322).

HEO Ling TlX. ¥ L by oarTELBNLD N OFEREH
MAZE DT OEEENRER I TR BRTCNESRZ MY ER Y
LinT o7 Y v L@ NEFEOHIRWBFH~S6NnT7, FB1, FB2 XU FB3
DOBEHFZ, TRLEN 19%., 25% & N 6% T (BHBEHR : 0.5 ug/g). FB1 ®
M EEL 8.8 pglg Tholz, TAF Y=L /) —)L, 15-TEF LT 4 F
vERL )=, BT TV UVEDOHXAT B N aTkeryEMNRED BT
SN, WITNOTZ7HF IV TARNF UL ZOREIX 10png/g = TlEl-> TEH
D, BRALEOBEEIZEZEZIZS WEEELITEZRLZ(ZM 10. FD Groves,
et al. (1999) #329),

T 7V ORED A O E RS AU E AR AU B 1976~1989 i
MWITT 6 V—ANIENENOHI THRE SN N VEra VBRENED
5L, 7V IV O ABOBBRRNWDPAERXS T, F moniliforme. F
subglutinans, F. graminearum D543 % < B b iviz, FhRLEYIZ 025 G,
DI WKL OGN 50 Th 5 MIKIZ0 1T T FB1 X T FB2
ERDREIERTZE= OB ERBENMNE SN, ARG REN G
ROV T, BEN A ORI LK SR AEMIBOZZRIZB VT,
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M7E=v U OBREFEIL 312 BELN 12/12 BIKTH Y, S nT-k >
T O REX 333 ng/kg XY 2,100 ng/kg, BE®MHIIZNLEN
0~700 ng/kg % " 50~10,150 pg/kg TH o772, NOIEYENI S NIk T
X, BIENADERBAMB L NERAMBOZNLENICEWNWT, ByE=
YOBRHRIT 11T BRELT 12/12 BETHY , SR 7E= 00
YR E L 9,010 pg/kg KON 31,500 pg/kg. BEHHIZIZE L E N
600~25,650 ng/kg K& % 4,350~63,200 pg/kg TH o7, (R 11. JP
Rheeder, et al. (1992) #331),

M7 7V A0 CIRREENAORERN EBVEKLS, BT
— UM TIEBENAOAEREN LA E W, FRFELZBEE R ZED
1996~2000 4EICB T D 10 T ALV OBENADOREEANEIT., ©V T #
W TFENFN 31.0 A KN 22.7 A, —k‘/%~‘/ﬂﬁfjm%m2c“m 44.8 N KO
326 N ThoT, BV T HIIE R T —ikickBiF 2 7= 0013 <
%%l\lmui@%ﬁﬂ®$%iu%%1%k/7 Vg T4 <, 18~
65 ik O i TlX 3.43+0.15 pg/kg A H/H & T 8.67+0.18 ng/kg (K#H/H T
o7 (3M 12. GS Shephard, et al. (2007) #335),

QO EEE

fyERavL 7R ERPARESINL WY =T b5 D 4
MM ICB T, 1RO 7= VERELEREOBEEENHIS T,
2006 £ 9 H1IZ.6 M Hw%@ﬁju%%?boﬁ 215 A% L, — A2 > & 2 [
248%‘:?%&'“&1,?23* RO M EmavEEEAHEET S L BIT
A D i 1\'73&1::1‘/*ﬁ}#6{/150tﬁ%%{ﬂ@ﬁf\“éﬁt#%%ﬁﬁ
LT%%oto EFlo, ENENORENPORFICHWE MU ER a2 2 I
HELTHR7E=2 L LTFBL, FB2 X O*FB3 2l L=, $hE1X 620 H
BEHERI12 s AMBICHKHEZ= T2, 2164 F 191 4N NV ER 2
MERAOCCHELEZAFEZBRALTRBY, 2095, 131409 ENREAE L
k}\ﬁ%wzzaﬁ%b>%21~3201pykgawﬁ743*i/yﬁﬁﬁﬁjéﬁjto%@7
T DHEFIE TEEIL, 0.003~28.838 pg/kg (AHE/H (P JufE: 0.48
ng/kg AK&E/H ., 90 X—t& ¥ A JLfE: 3.99 ng/kg IKE/H) Th-o7-, 264
IZ WHO/FAO ®#%E L TW2% PMTDI T&h % 2 pglkg (A H/H 2 2 TU iz,
M7E=v U RBEEGRICHBIIALON 2> 720, 2ng/kg (K&E/A % #
ZCHR7E=v IR EBEINTZSIRIZ., 2 pg/kg (KE/H KW O IEIZH A
TEHEEN 1.3 ecm <, EHEKREN 328 g ABEICE N -T2, 7E=T
FL<BEPSRORERBIEICHAET L EEFEELITBE XL (BE 13, ME
Kimanya, et al. (2010) #325),
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5. #ENEIZH TS

(1) FAO/WHO ERIBSAMYMEMRRE (JECFA)

JECFA |Z. 2001 4, 2011 K& Y 2016 4FiC 7= Ol 21T >
7o 2001 FEFHlClid, 7 v MITEIT D 90 H M oM AMERERBRE&ER 1.
KA Voss, et al. (1995) #162) &k V@ M w3 08 AEREB(SZ R 2. GC
Hard, et al. (2001) #187)D#E RN G, HEZ v MR T 2B EHEME (RME
WRDZEME - BEESE) ZF84E L L7- NOAEL 0.2 mg/kg K&E/H 1T, ik
FAFE 100 2@ H L, 70— 7 EER KA — HERE (PMTDI) % 2
ug/kg A#/H (FB1., FB2 M O*FB3 O HM £/ 1345 ¢ EL-(E
f& 3. IPCS (2001) #465),

2011 % OF 7l TiX, HERISHEBEDNREIN TS IER FBL £ 7213
FB1 % & te F verticillioides ¥ =W # REER G- Lic~ T A XX T7 v b D
6 ikBrDT —H (M 4. PC Howard, et al. (2002) #77, 5. G Bondy, et
al. (2012) #144, 6. RT Riley, et al. (2006) #58, 7. K Voss, et al. (2011)
#85, 8. National Toxicology_Program (2001) #103)(Z BMD %% 5@ il L
TN Thi, MR FB1ZREAREG LEHBRO I B, HHEND
BMDL 1o 35 5 V7= D3~ 7 A DR AEIC A L5 B RAF A D O H#E 0
Btk —(megaloeytichepatoeyte)—2 Z F51E(Z M 5. G Bondy, et al.
(2012) #144) L L7= & =D 165 pg/kg (KE/H Th o7, Z® BMDL1ofE
IR AR %L 100 5@ L. PMTDI 2 pg/kg (£8H/H 23 RD Sz 3,
ZOfEIX, 2001 FFOFEE CTHRE SNV —7"PMTDI LRI U CTh - 7=
7o, ZDO7N—7 PMTDI BHeFF S 7= (=# 9. JECFA (2011)
#350),

2011 FEDHR T E=L U O RBIIMTIZ. B Z7E= L OBEBEN T
E L T 0.087x103~14.14 pg/kg KH/H | m#E A Tlds K 44.8 pg/kg
(RE/H LHEFFSH, Rl hyEravETEREL, 7E=VUERY R

7 D WHETIX, PMTDI 29 2 gt d 5 & faf Lz, £z,

120955 Bondy 5D~ 7 A% H - 26 M fE2EFERER (#144) (2O T

I, JECFA 1%, 2011 W E TR TH -T2 T — X ITESWCFHM 21T - 7=
(#501),

2 i SO BT I | 7 B e i

b b L= e

3 fRATOFER. FB1 O/ BMDLio fEIZ. H&EME AW =3B 6. K Voss, et

al. (2011) #85)D 17 pglkg K&E/H TH o122, BEVORS DFHEMMBRHTH S =
RO N FARIE YR L2 K L T WA WATREME S 8 5 = & v 6 . JECFA Tl

TDI OFFEMRMPWE LT ZDMEEET Loz,

i A [ N S /S A s
TS S TH7ITT

L

IS

L

v
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fEHFDOT7E= N ONTHEBLEL, SN EEM~D T E=
BATIZEHE T 200, o 7E= 2k b h~DEER
T e L7Z(3M 10. FAO/WHO (2012) #359),

2016 4, JECFA I%, 2011 DO HFHILARRICE T SN BRET —F X
B G b e mERER L N PRI E SN THY ZE= 0 §F
i Z47vy, 2011 I HAEME S vz 7L — 7 PMTDI e S - (B R
11. JECFA (2016) #501),

(2) BMMESZTEHKE (EFSA)

EFSA Ofi&Z Th 2N BEMEIFZEHS (SCF) 1% 2000 4 FB1
IZOWTERELZARL TS (ZM 12. SCF (2000)#339), SCF %, 7
v MZBIT 5 90 HE oM atEEERBR(GE 1. KA Voss, et al. (1995)
#162) K T v b D@ MFME/IEN AMERBR(ZH 2. GC Hard, et al.
(2001) #1872 -3 < NOAEL 0.2 mg/kg AR/ H & e 32425 100 % 3@
AL, ME—HERE (TDD) % 2ug/kg AE/H %€ L7z, JECFA R
2001 FFI2 7 v —7 PMTDI # & E L7=Z & &% F. SCF iZ 2002 #i2 =
® TDI %, 7/ )»—=7 TDI (FB1, FB2 }K ' FB3 O HM £ /-1343H) &
L7=(ZM 13. SCF (2003) #342),

EFSA I%. 2005 I TfABIFOLE L WERME L LT T7E=Y
VICOWTEREZARLTEBY, Zoh T, £HEEY (L@, 79

X, FEELOA) IZOWT NOAEL #F 2 TWA (M 14. EFSA

(2005) #356), £7-. FRHEEN LD h~DIEL BB IZHOWTIL, A
BREHETRVWE LTS, BE LT, EFSA 1%, 2014 Flc 7=V
PO fRT HERRIM O 7 e = 2 25 5 —+F (FUMzyme®) O FEAf
EITo 70, ZOFMIZIBWT, MKGE 7 &= > O8GRI L OV
HEERBROT —Z b L Ea—SNTWAH (M 15. EFSA (2014) #343)

(3) EENAHEHE (IARC)
IARC 1%, 1993 #2 F verticillioides 4H K )\ 5 5{(EBI—FEB2 LR
1) o )y L LT FBL XOFB2IZ25WT, fbEWE E L TORN M
D 24T - 7=, F verticillioides Y5575 7~ M HIEEME D T3 %2

4 JHFE 1L, F moniliforme L BN T\ 5, 1988 412, FB1 8% A S /=44
L. PEAER X F moniliforme &S SV TWEA, 1998 4, L% C Fusarium
moniliforme Sheldon & MEEN CW 7= EAE % Fusarium verticillioides (Sacc.)
Nirenberg (F verticillioides) & 43 5 Z &ENIEXICHO LT,

5 TARC I, F verticillioides H ) O'FE & L CFB1, FB2 X QX7 H U > CIiZoOW\T
Il L TV B, 7Y CiEtEd R, TE=V U ERIOEMTH D,
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R EMND, BEREDICBNTHIRENAEZET VAR H D E L
2o —Ji. FB1 ORENBAMEICOWVWTIET —2RROEN TS E L,
G & U Tl F verticillioides KD F% 7 v—7 2B (B MZxt
LTCHRNPAERD DATREMENH D ,) IO L= (S 16. TARC (1993)
#338),

2002 4£12 FB1 #HiiL7z, 7E=S UV DORENAMICONT, B b

B AT R+ THDI N, BRAMEICHOWT, T~ s OIS M

Uﬂﬂmﬂ’ﬂ%ﬁuﬁ%i(} (R PRAE e OFF R . M~ T XTI 2 M R E
KON O AEEORINZ o e F 28 LTEMLE, £7-. FB1
ARG SN EZBRENMY O IR L OVE R T T AR b — o RN & e G A
FERTHE, v HERME (ELEM) k7 % O filikiE (PPE)
BT D A7 0 v A FERBLE L LILER~DEEBIZIHONTERLZ,
ZOFHMIIZBWT, FB1 OEMAKFE L TR T ¢ v IRE R LE O
WU VBB M OVEBRACE BRI DWW TR L TWb, UL Rz,
FB1 %7 V—7 2B I/ L7=(Z M 17. IARC (2002) #60),
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K. A. Voss, W. J. Chamberlain, C. W. Bacon, R. T. Riley and W. P. Norred.
Subchronic toxicity of fumonisin Bl to male and female rats. Food Addit
Contam. 1995; 12: 473-478 #162

G. C. Hard, P. C. Howard, R. M. Kovatch and T. J. Bucci. Rat kidney pathology
induced by chronic exposure to fumonisin B1 includes rare variants of renal
tubule tumor. Toxicol Pathol. 2001; 29: 379-86 #187

IPCS. Fumonisins. World Health Organization, International Programme on
Chemical Safety. 2001; TRS 906-JECFA 56/16: #465

P. C. Howard, L. H. Couch, R. E. Patton, R. M. Eppley, D. R. Doerge, M. 1.
Churchwell, M. M. Marques and C. V. Okerberg. Comparison of the toxicity of
several fumonisin derivatives in a 28-day feeding study with female B6C3F(1)
mice. Toxicol Appl Pharmacol. 2002; 185: 153-165 #77

G. Bondy, R. Mehta, D. Caldwell, L. Coady, C. Armstrong, M. Savard, J. D.
Miller, E. Chomyshyn, R. Bronson, N. Zitomer and R. T. Riley. Effects of long
term exposure to the mycotoxin fumonisin Bl in p53 heterozygous and p53
homozygous transgenic mice. Food Chem Toxicol. 2012; 50: 3604-3613 #144

R. T. Riley and K. A. Voss. Differential sensitivity of rat kidney and liver to
fumonisin toxicity: organ-specific differences in toxin accumulation and
sphingoid base metabolism. Toxicol Sci. 2006; 92: 335-345 #58

K. Voss, R. Riley, L. Jackson, J. Jablonski, A. Bianchini, L. Bullerman, M.
Hanna and D. Ryu. Extrusion cooking with glucose supplementation of
fumonisin contaminated corn grits protected against nephrotoxicity and
disrupted sphingolipid metabolism in rats. Mol Nutr Food Res. 2011; 55: S312—
S320 #85

National_Toxicology_Program. NTP technical report on the toxicology and
carcinogenesis studies of fumonisin B1 (CAS No.116355-83-0) in F344/N rats
and B6C3F1 mice (feed studies). NTP Technical Report 496. 2001; #103
JECFA. Evaluation of certain food additives and contaminants.
Seventy fourth report of the joint FAO/WHO Expert Committee
on Food Additives. . WHO Technical Report Series no 966. 2011; 70-94 #350
FAO/WHO. Fumonisins. Safety evaluation of certain food additives and
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Fumonisin B1 (FB1). http://europa.eu.int/comm/food/fs/sc/scf/index en.html.
2000; #339
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TARC. Fumonisin B1. IARC Monographs on the Evaluation of Carcinogenic Risk
to Humans. 2002; 82: #60

87


http://europa.eu.int/comm/food/fs/sc/scf/index_en.html

© 00 I O O B~ W N o~

O W W W W W W W W M N NN N DN DN DN DN DN R R
0 I O U A W KN B O © 00 90 U A WK R O © 0 30 A W R O

<Al &>

DXOBBEMEILE (ELEM) RU T 42 DffiskfE (PPE)

FEH NV ErRa O TRV o HRERREE T 2 7~ 0 3 EKKGIE

(Equine leukoencephalomalacia : ELEM) M O'7 % @ fiti/k & (Porcine
pulmonary edema : PPE) 2" SN TWa, U TIZZNLOHMAEE &0
72

1 Y0 BEMEIESE (ELEM)

U T, MO TE=v o ARBER NV ErR a v ERKE LT, HE
P ELEM BN#E SN TWb, 2= ELEMIZ. 7T AE L F o 7T 91,
HE, =7 b AFxva, 77V, AL UE R TRENRE
ENTWAH (R 1. D Morgavi, et al. (2007) #473), #IHIER & L T, HEY
D, BERAE, 299, HAOBEXZENALN, ERNSED EFRICED, Mk
NI, M~ v 7y — U ORME MO Bk O M, FE &K O
NHhLND , Fl,. 7ZF=v 0l LT JFEE, BEELHREINT

W5, (M 2. WF Marasas (2001) #17, 3. RT Riley, et al. (1997) #295, 4.

EHC (2000) #337, 5. KA Voss, et al. (2007) #67).

(1) EEZHHR

1989 AE DK o T 1990 4 D 4 |2 ELEM O3 A6 8 K EA H THE S
7o ZTNH ELEMZRIELT-T~DIFE A LI, 1989 FICINESI N MY
FravyRNmEsh Tz, KESHOINEINZfFHEF O FB1 BE &
ELEM %84 6] O B4R &2 0~ 7= #5 5. ELEM #8 4 #ulsk o il kBt vh o FB1 2 £
IX<1~126 mg/kg R TH YV | =LA ELEM 34 F 62 B4R L 7= & B
B FBLIEEIT 1FEAEDN 10 mglkg YL ETH -7, ELEM 2Z#&E I 1T
RVHEE O T = B L Ak FB1 B IX 9 mg/kg BT TH o 72,
FB1 At Sz oix, FB2 i &h T Y., FB2 R E X FB1
D 20~40%Tdh - 72(ZM 6. M Segvic, et al. (2001) #474),

(2) BUIJELUOXREESEYOROKR SR

F verticilloides \Z BR{BEY SN b yEuwavz Uy~ |lhb9 5 & MmiE
DA77 4= (Sa) KONA T 4> T2 (So) #EEIW NI Sa/So A
FEARF5-L, EHEA T CIAREREIEAOLE . 26 OEHF-214k I
AR TH LN, HEEZ - TMERFREY LVE CREE, BHBEE, 7 A
NIRRT I ) 7 A7 27 —8 (AST) &M, vy 7 &IV KT R
7xZ7—% (yGTP) &M, 7L BV 74 A7 7% —¥ (ALP) IEH%EN L
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HT 581 0T <2 ELEM O RIER 2 515 ETICIE Sa & So 2 i
N2 SalSo bk M EfE L oo Z ERHEIN TS, (B 7. E Wang,
et al. (1992) #300)

v~ (—# 15H) ’*i‘%% FB11% 1.00~4.00 mg/kg A& /H D& T 30
HREIZ 20, FBL O E L L T841T mga W7 —T V% L THENEKE
Lz, B5B%%Z 0HH }:ﬁ“é &, 20~30 H HIZImiEH @ v GTP & P23 8
HMNICEMEE oz, BB 24 B D OMRIERNA S, 33 HH O
MO RE ELEM 2338 b= (M 8. TS Kellerman, et al. (1990) #459),

ELEM BIEOK/NHEEZFADLEN T, v~ (M, —F 488) [CBHREB
hrEtueaTrzHWT 156mg/kg fkEO FB1 Z# & ekt 130 A MG 5
L. ®IZ 22 mg/kg ko FB1 # & defi Bl 4 196 H I 159 [Hlfa 5 L 7=,

4 B D 1 BENRBRBAMS 225 A HIC ELEM T#1E L7z, Zov~ix, FB1
DL LT 4,519 mg BE L., 22 mg/kg ko FB1 % & &o i Bl 2 #3 5 &
NTWAHHIZIE 0.18 mg/kg KE/H O FB1 # L7 L H#Hish7-, &
BRPICEM I N0y~ MEREOR R, SE1T-9 2 9 HAE TIE 4 &P
NThHoln, FEEL T MR E Y VY AME, By EERE ., ALP 1G4,
y GTPIEMHEDRBH LN EME & b EEE LTl oo, £72, BRIG
fxhZobhovEmrasZHWT, v~ (—# 58) I 8 mg/kg fElORE
TFB1 %# 180 HEl#t 54+ %5 &, ELEMICE AT AN R o120, &
TOTIC @ ORELRMBRIERNALNTZ, 260U~ OMERFHRKR
ETIZED B, BIgRE OHICRERBEN AL NTZ(Z/ 7. E Wang, et al.
(1992) #300, 9. TM Wilson, et al. (1992) #133),

v~ (—HE3UH, MBEE 20 (BEMERMLZVWEEIZGE)) 12, X
i FB2 #% < &ty F proliferatum &Y XX FI12 FB3 # %< &1y F
proliferatum ¥#E W= HRM L 7T-, FB2 & 5/t & L C 75 mg/kg £k o FB22
IR G L, FB3 G/ & LT 75 mg/kg fk o FB33 2 REHKE LT-,
FB2 # G- 1 801X, #5546 34 A BICAFREE 2 R 3 1 il b F M A& o 523
B E 720 48 HEHICHRIERNS A STz, 5% 136 A B OMkFHR
HIZX D ELEM R0 bz, Bl 18EI%. #5604 48 B B I AT % 2 R
TMEALFRECMNEMEE 720, 148 HHICHBIERDN A DT, 5
4 223 B B O AL A O RS R B 2R TR & TR e B R AL S A
EAL AN ER D b= A, ELEM o Jk 1L o b h o 7=, FB3 &5%‘@‘1
BH MG 57 HH KO 65 HEBICH MmN Tz, FB3 &5 %ﬁ?i.“c;t
RO LN o T, FB2 & 58 & O FB3 58 o if 7 | Hﬂ;tﬁ&fﬁ%xﬂwlﬂ@
Sa/So tbix., XTI XTER L7, Sa/lSoltbk~DFE X, FB2 & 5D

1 F verticillioides D5 &M W), W 95~98%,
2 FB1 i3 3 mg/kg fil#t, FB3 i3 < 1mg/kg fil k},
3 FB1 & O FB2 1E < 1mg/kg fi £
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FNKRE o7 (3M 3. RT Riley, et al. (1997) #295, 10. PF Ross, et al.
(1994) #265),

(3) BUITE=ZLUDOHIRAKZ 5 HER

7~ 18HICHE FB1 % 0.125 mg/kg AEH/HOHEZE TS5 B, D% 1 H
BElz2mE, fFTEERNES T L HE5KBAAZ0BEELT8~10 H
HIZ AST {EME R OV y GTP iGN EA L, 8 H HIZITMRIER N A2 b iz,
5B 10 HH OHB O E ELEM 28 51 7-(/ 11. WF Marasas,
et al. (1988) #438),

v~ (—RE3~45H) |[CKH® FB1 % 0, 0.01 X% 0.2 mg/kg {K&E/H D H
BT 7~28 HE#IRWES L=, 0.2 mg/kg AE/H ® FB1 % 7~9 H &
5 L7z 4 884 T2 ELEM OMBIER N ALz, DMk, DHEEROA
D ENAEE O T & RICTEIRIRE O T, 28 KM ERIOK TFRA LI,
IHHOE PR LmEREEZRL TV, 0.01 mgkg KE/H O FB1 % 28
A& 5 Lz 3 801213 ELEM OMBIERITIA Doz, Mg kA
DA D Sa KON So 1 I ONZ Sa/So i 0.01 mg/kg KE/H @ FB1 #%
RN D ABKRGFEMIC EH L72(ZR 12. GW Smith, et al. (2002) #100),

v~ (—#E 3 XX 48 10, 0.01, 0.05, 0.1 XiX 0.2 mg/kg KE/H D
il FB1 # kM54 5 &, 0.01 mg/keg KHE/H L o FB1 #% 5-# T
BHROAELED Sa X SoBED LA RA LI, 0.2 mgkg (KE/H O #
HRETIX., 4~10 A FB1 # 45 T ELEM O BIER DB b=, #h#k
JERZRL7ZU~TIE, FBLZBE LAWK BEE L LT, M S8R T o
NI E TN T IV EPIgGIRERELS ., THAT7 I U AR X RS b
NRTHEBEICHEML, MEMEMOEBEENTLE L2 EZ2RB LTV,
0.01 mg/kg (A&E/H O FAKAN FB1 £ 5812 ELEM % R 3 ER IR 5
7o 7-(ZM 13. JH Foreman, et al. (2004) #240, 14. JECFA (2001)
#465),

2 TJA® ffikiE (PPE)

TETIE, 7E= 00wt LT, DEREAS, REIE . PEEGE .
PSR OB PPE & & b2, 27 4 IREORFEE, HEED
KTFRMEINTWS, PPEIXMEICZEOEH 2 WKIERE %2 FMEWR & L,
BMEOMERKN#E, EY (weakness), 7 / —F, Wi, HLEERALLND
(M 15. NP Kriek, et al. (1981) #131, 16. G Smith, et al. (1996) #269, 17.
A Desjardins (2006) #51, 18. LR Harrison, et al. (1990) #170, 19. WM
Haschek, et al. (2001) #414),

CBEIR T VT S CBEENMLR T VT R L RE
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(1) EZMHR

1988~1989 4E (2. EIZ FEvericilloides \Z{5Y: &= h v E o o v fi gl %
IR E LT, kEHKHMTT #2112 PPE A %A L7-(BH 15. NP Kriek, et al.
(1981) #131, 20. PF Ross, et al. (1991) #267), PPE 7834 L 7= #ilf <1
ELEM OFAE S A b, b ok o IWE L -k > 71 o FBL &
J£1X 20~330 mg/kg fAk Th - 7 (ZH 6. M Segvic, et al. (2001) #474,
21. PF Ross, et al. (1990) #266),

1989 F DKM EZ TN T TT AT TIMETRA VU 2 AN THAE L PPE DO
Ih, 16 EICHEEINTWEEIF D FBLEBEZRNIZHER, TEALED
fid ¢ FB1 IR EE 2 20 mg/kg R L ETH - 72, (8 22. GD Osweiler, et
al. (1992) #470), 1989 4E D Fk Jz 1Y 1990 4E D &2 K [E 4 # TH £ L 7= PPE
DOFEHF L EEFRO FBIEEOREENH LN, PPE LEHEL-EIND
fA Bt 83 WA K ONPPE L B L TR W& Sk 51 MRS INE S T,
PPE LR E L7 L SN bk O FB1 B EX<1~330 mg/kg T, TDIT & A
Y3, 10 mg/kg ML ECThH o7z, PPE CHEL TV E SNk o FB
1EIX., 8mgkg L FTH-7-(2M] 20. PF Ross, et al. (1991) #267),

(2) EEYOROKREHAER

BEALE T % (—B 2~58H) ICHRBE IV ErRavEZHW TR E=
v <1, 5. 23, 39, 101 X% 175 mg/kg fAkt O EE T 14 A MIBEH&K 5+
% &, 23 mg/kg SRILL Eo®&ERE OIS, AT O, BT
K OB PE R E RN A S iz, 101 mg/kg faBHDL Eo#H G TmME R E U L
ok OalL AT —LBENEME LY, vGTP M., ALP i, 77
=7 F T AT7 =27 —F (ALT) &M, ASTIEMEE T VX —8i%
MR EHEEICEHLS o=, (B 15. NP Kriek, et al. (1981) #131, 23. GK
Motelin, et al. (1994) #132).

Flakr & U C. F verticillioides 555 W) % fal BHIIEE CHERL 7 Z 12 4
WAL 325 & 10 mg/kg FELL ED FB1EE CTPPE XA LN, Z D7z
O, BHECTOZ7E=v 0 0mMEaEs b2, F verticillioides t5 5 W) % H
WT 0, 1, 5 X% 10 mg/kg fAfto FB1 # 8 M., EHEEAL 7 % (—F 5
BH) WG L, ZORER, —KITAICEMIZA LN R > T72h, 10 mg/kg
R GREDOMEENAEICHML, £To FBL &5 TmiEH o v GTP
EME KON AST EMEN A EERFHICHE ML 2 (MR 24. M Zomborszky-
Kovacs, et al. (2002) #164), £ 7-. F verticillioides 543 W) % il BHZ 1R ¥ T
0. 1. 5 XX 10 mg/kg ikt FB1 2 20 @M. B~ % (—RE58H) 12
BE5T o0 oRBR TIL, 5 mg/kg fEHLL oo FB1 # 5-#F T i & 25 H &K
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FEICEEIM L, 10 mg/kg ko FB1 & 58812, &5 4 H»5 PPE 3 A&
b7z, 1 mg/kg fAEILL ED FB1 % 2 SEFE.?L)LL&EL?“ZD & A A o B
ML RN AT, A TOHETMHER O AST I5 . ALT I5H%. v GTP I5 %
RO 7 vT7F=VREORAEKGFN: ERNAH Lz, Sa/So kbt 5 mg/kg
ARl E oo FB1 & 58 CHEKRFEMICHEML7-(EMH 25. KF Zomborszky-
Kovacs M, Horn P, Vetesi F, Repa I, Tornyos G, Toth A (2002) #163)

EBEES. 7 Z (—BE 5 8H) I F verticillioides D ¥: & Wk % i L T FB1
Z 0. 1.5 XiF10mg/kg Zicfiftza 8 MM L CTHi~OEENGFH 6 1
oo AR, MEECEEMINEIC FB1L H#5EFEMAREIITAE LN
oo, o lE. ATRE. M, MR AN e K ONEENE OO g BE R R A O A L, 1
mg/kg fAE FB1 & G5 HEO 4 81 1 SO TIEMEE K ZHEDO IEMT
fRICHEE R IBE N A b ivic, 5melkg flkt FB1 # 5-# D 5 85 2 8% O 10
mg/kg FB1 fl B 580 4 844 3 BHOMI Tl FIREOAE . Hfiic i 23 38
Do, FB1 &5 &EEFWICHEENSNAEICHEMLE, 5 rng‘/kg‘ fidd Bt FB1
&5 CHEAO K. 10 mg/kg fiil B} FB1 LJJ:@TQ’%“L%“C“ 1 98 & Lo ik e ON
. 5 mg/kg FIEILL ED FB1 &G T2HOBBEICHAENRD b= (MK
24. M Zomborszky-Kovacs, et al. (2002) #164),
R 7 % (—HMN O ESEEN 4 280, 7T, FHEE 15 kg)
W  F. moniliforme 5 &YW # L T FB1 X O FB2 Z# & T4 10 mg/kg
(FB1:8 mg/kg fil#} & O FB2:3 mg/kg fii #}) X3 30 mg/kg (FB1:26 mg/kg
frBE & N FB2:8 mg/kg fiil#}) Zdefi b4 28 Hffa G L7z, BEWEZ IR L
VB RS Lok L L T 30 mglkg 7E =V U 5REIC, B
BIREAMEEMNNEOFERBD ., RiLKE, ~~ 27V v PR Z
N7 O EH . MmES ALP, AST, ALT, U LBV KPR a L AT —)L]D
EEREAZRBD N, 30 mgkg 7E=V VB EHO 1HERAT7E=V
&HBHAG 283 H BICHiAKIE CAH T L7, Al AR, JFHE O 28 P % O 5k B iy 28
{biZ., 30 mg/kg HERHETOAHRO L7 (M 26. P Dilkin, et al. (2003)
#147),

EBT 5 (., —RE58H) 12, FB1 X O FB2 & & e 5538 W 2 ¥R L 7= &
Btz 7HMEEG L, 7E=v2 (FB1 X' FB2) OEEIX. 20 mg/kg
BT ChoT-, WEDEZBRMLRWHRELERSZ L, 7E=v U FE
BECTIX, ®E5 8 BRAICEHMEIRIED LEE ICLE., DHMHERY B
AEBIRMBESENFEICHE D L, 2607 2%, LEXITER T, A
IZ PPE Th o Z a2 dMMFMeZixAond . ol E &K O
EREOLEILL LN o> 7- (BH 16. G Smith, et al. (1996) #269), £
7 & (M, —#E 78H8) |2, F moniliforme ¥ W % WM L 7= fA £t 2 20 mg/kg
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RE/HO FB1HAE T3 HMEG LERBOR R, BEEWEZ IR L 720 E
ARG Lo L bR D & FBL &G BE TX O & &K D K HE &
0 LIRE D b L, FEOIE, 2 0B bIT A LEDOEIER I
kL EZZ(EE 27. GW Smith, et al. (1999) #270),

(3) BHRHOE=ZLUDHIIRNIE S AER
BEALME 7% (—#E 180 12 0.88 mo/ke (A ® FB1 # 9 H XIZ
1.15mg/kg (KB D FB1 % 4 HE RN S 35 & 1.15 mg/kg KE O FB1

kG L7 2 TiE, &5 1 BB MEY ALP IEHEAEE E R o7, IR

PR A ORISR, I IEE R U2 IT 023 (e L, $E5E L 7 Bl i &

YE G A 23 A & Ao, il TR, /DN R EE O B )R M OV U o oS o YRR

PNH B, BRI AKEARD i, BB TIE, BE T, MildoFEH, 4

R 1 oD A N e OVEZ A 8 ST e L e 2 59 2 I B i 28 B(E L TNz,

0.88 mg/kg AHE® FB1 #% 5 L= 7 % Tid. AFlE & FERRIC 1.15 me/kg &

HOFBl # 4 HiIRG L7272 LRILC KD REFENZ DA, Hiil IZ 28

RO b o, (B 28. WM Haschek, et al. (1992) #542)
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