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E ®

B ELERZERDH O OHW TT 5 Bk B HE L LT, TAF =1
—/L(DON) L R=/3 L ) — /L(NIV) O & i S BB RTATG & S0 L 7=

I O 7 RUBRBRR 1T, PN EN RSB, SRR, iR, 1R
mE - BN AMERER, A AEEAER, Bl REEERBRETH S,

DON (22T, %%@%%%mt$¢ﬁﬁfi FITngE:, EEEEORD
(ENERE DB QO AT N WENRDO LN, £, TNHORENRED S
htmgi@%@mgf%ﬁﬁiﬁo1ﬁﬂ$# W BT, BinEERER CIX
Guta (R BB E O — I B W TR ORE R BTV D D5, %@&Fjﬁm%
DTERL, Elo, v U A AW 2 FEROEMEFEHRBR T H R AMEITRD b
o loZ Linn AN TERELZ KT L0 REEEEELE T2 eI IR &
Ez b7, IARC TiX, DON 2&Te 7% v A@ENEAT D EHRIL, B MK
THRNANEICONWTHETERWI =T 3) LML TS, b Z &b,
BRFSICRBW TR, BEFEELOEBAMERS 5 ST cE 79, WA — B ERE
(TDDA#FRET DI EMA[REE E X bz,

KHEmERBR A e LR, ~ v 22 iz 2 Mo B EEEREICB T 51K
EIINHI D 5 WM E % 0.1 mg/kg (RHE/H & L, AEFIRE 100 (FiZE - (E{kzE
% 10) A L <. DON o TDI % 1 pg/kg {A#E/H &% E Lz,

mvmomfi %%@%%%wkﬁiﬁ%?i FICEBEEORD REHN
P R O R RIFTRENRO bz, £, IO ORERROONT-HE
i@%m%%fﬂﬂ@ﬂ B bz, BaEERER T, YRR EHBRE O
IZBWTHEDRERNE LN TNDD, BIFOT —ZIXR o T Y, Bl Tl
BRFMEICOWTHHMIT 2 Z EIEREEE B2 bhviz, —J7, ~ U AZ W 2 4[]
ONEMFEMFRER TIXR B AMEITRD 5TV, TARC Tk, NIV 2&Te 7Y
U LNBEDBEAT DEEIT, B MIRT AR BPAMEICOWTHETE RV L —T
EFHME L TWD, UUbDZ &b, BRRICBWTIL, EfnmtEnE 54 270N
INEWETH D L IXpITE T ﬂﬂ% XETHIENAREEE Z bV,
KRB RE LR, 7 > hE2HWZ 90 A BIE & G ErERERIC
5Em%ﬁ®@9waﬁmﬁ@i%a4myg¢§mﬂ%ﬂAT%%%ﬁLWME
7=« ERZER 10, HEMEENE SR/ N EEEEMHEH 10) 2@ A LT, NIV © TDI
% 0.4 pglkg RE/H LR E LT,

DON & NIV @7 v—7 TDI OFEICHE L T, EEEEIc O W THHT LR
BTSN TEY . OGRS — B L ENELN TV RN & KEH
DI A T = XD RN D 72 RN 2 &b, BIRRE TR, R E 25
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1. B

BRMZEFERIL, VA7 EBWEN DK E % T CTRMEREZETM 21T 5 1Z
2y H B OYE TR AMER RN 21T O &KH A LT\ D,

ZDOH BLFHEOEMEHEIZHONTIL, EROEE~DEENKRENEZZ LD
HO, EEEREOLEBOMLEEREG WG O, FHMi=— XAREHCE W E TIN5
LODOHNG, BAEFREETMOBIENENEZ X DILD SO E WA
KNEEL, ERNOOER - [FROBER ELITo7 LT, RMLZEZTEEZNIR
EL TS,

20094 3 AICBMEEEEASTIE, (77 Fxv VAl [T4F =V ) —
NER=RL ) —v] RO TR O RCEEEF#E, BEEHR)) 2. B oMk
FEEEIIME 21T Y B LTIREL, 427 7 bFV U Al KN FAF =1 )
— VR OR= N =)L [ZONWTIE, 220 « HARFEHEMHAES CHRERREZIT
YT lENT, B, (47T FFT 2 ALITOWTIL 2008 4F 10 A 14 H 2B
SN2 9N VE - BARFESEMAES CERHEEOT — X REnEf I Tk
D, ZHICETAMENBERVAEN T\ ZATHoT-Z EEND, FRE
SOEBEREHEZ. [T4F =L ) — LR R=RL ) —)b ] O RE#HA
sz lani,

2. BITHAE
(1 ERBRHE
BAE, B’OBENCBWTCL, T4F =L 7 —/LDONNZOWT, /NEE G
12 1.1 mg/kg O EEHENRFHE SN TV D OB 14 AR A 978144 12255 0521001
7)o FAEHZOWTIL, 4.0 mgkg(AEt: 3 » AU EOFIZH G- S5 68D, 1.0
mg/kg(A% 3 » HU LD 2R FEHEIHR G S D 8ED OB EFFA BN R E
STV DO 14 FFRMOKPER SRR R 14 455 2267 7).,
=/NL ) — )UINIVIZ DWW T, BIERSME IR E STy,
F7o. EMHE [ HEOT A =" ) —b « =L ) — LI O T 8
DOFaEE ) CEEK 20 4FEBMOKFER T - BRRE., AEREHEA BN 20 HEH 8915
5. 20 AEPEER 5731 )R E S VG GAERR D ED v TW 5,

(2)BNESEORHBXIEHS FS514 U 1E
a—F v 7 AFEB2TIE, DON, NIV & &I TR E S TORY,
FEOED TWHEMT ODONOHHNE IIFREHEIZX 1 D & B THDH, —
F7. NIVIZCOWTIEEHR L TWAEIE ARV, 1995 4E1iE. DONIEIFE & A EHH
SNTWRroTed, 3 —n v /N TEH L OSBRI P IZmg/kg L~ /L DTG 3
WA I 1990 FRZ LR, HHlL RO OB LE L o7, 750 uglkgDHl
FUENEUREE A S, BER, Z ODONFREHMENFEEE L To/NEKIcE



HAENTWAEEL),
KETIE, B NEELE T ODONIZHOUWT 1,000 pg/kg D EEHEE AR E ST
W5, #1ICEUIZBITADONOEHEEZ R LT, (BHE2)

2000 pg/kg
1200 pg/kg
1100 pglkg i

1000 pg/kg |

750 pg/kg

700 ng/kg

300 pglkg

H1 EEICHFEZ/NMERIEBERFDOTAFL=/\L/—/LOONEHIED ST

&1 EUDTAFI=/\L/—IL(DON)E#{E(EU Regulation No.1881/2006)

& B e RO YE fE

(ng/kg)
KMTBIE (T 27 b/hE, =R, bUEr v ERL) 1,250
RKMLT 2T h/WEKROPA— FNE 1,750
AMT hyEaeay @EAEHHZR) 1,750
BT H OB &K O GLsh BB L& 2R <) 750
XA (R ) 750
Ny, RARMN)— Xy b BEAFT 7 BV T 500
FLo0 IR M 8 BN L & 200
EEEHEAUSND Py ED a3 (B 500 pm #8) 750
EEMEEAUSD v Er 3k (£ 500 pm L F) 1,250

F)RRUVRERICEEEBBREFEES A TLEL,



II. FEYEXMEOHE
1. &%, 7FX. 2 FE. BEAX
DONENIVIE, ©TARFTERAXT AL A R THLHBH N a7 /T D,
KD b arst ik, C9,10 i HEiEA, 12,13-= AR F VBRI NNTEL < DK
BBEROT ' N LEERL, 209 HC-8 [LICH VA=V HEEFFSOL DB
Narktrchsd, (BH3)

(1)FHFL=s8L 7 — )L (DON) (2R 4)
ODIbF4

CAS(No.51481-10-8)
4 12,18-=4R%1-3,7,15- U & KX 1-Ba,7a)- b U 27 4-9-= -84
#.4, : Trichothec-9-en-8-one, 12, 13-epoxy-3, 7, 15-trihydroxy-(3c, 7a)-
IUPAC!
4 0 12,183-T=RF 2-30,70,15- MV & R ¥ U a7 %-9-1-8-F
#4, : 12,13-epoxy-3a,7a,15-trihydroxytrichothec-9-en-8-one

@45+ C15H2006

A& : 296.32

3
=1 IQOH

il([H

(2)=/,8L /7 —JL(NIV) (ZH4)

DIbF4
CAS(No.23282-20-4)
4 12,13- =K% -3,4,7,15-7 F 7 & X v -(30,4B,7a)- b U =27 77-9-

T -8

#4, : Trichothec-9-en-8-one, 12, 13-epoxy-3, 4, 7, 15-tetrahydroxy-(3c.,4p,7a)-
IUPAC
M4 12,13- =R ¥ 1-30,4B,70,15-7 F 7 ReXxd N a7 -9-= -84
4 12,13-epoxy-3a,4B,7a,15-tetrahydroxytrichothec-9-en-8-one

L%%?Cﬁ¥%%%&ﬁ%%kLT%%%®%%%OH61&%%@Twé:k#%\:hmﬁdg
(&1} Zo



2. PELELZNESE
(1)FAx>=/xL/ — L (DON) (= 4)
(a) PRI : B AR
(b) @A - 151~153 °C
(0) HHEEE : [0)? +6.35° (c=0.07 : =& / —/LIAK)
(d) HD¥FF—% IR A~ FL, UV 2227 kL, MS 27 kLY NMR
AT RIVOWERD D,
(e) TRfiEM: . =& ) — L, A% ) — )b, BEE=F )L, KE Y 2 akiL ARG
o

(2)=/,8L /7 — )L (NIV) (= 4)
(a) PEIR © AR
(b) fls : 222~223 CERL U L AF(E T CHIEZE L6 D)
() HHEEEE « [al? 421.54° (c=1.3 : =% / —/LIKK)
(d) Hhs7T—% 0 IR A7 kb, UV 27 kb, MS 2227 kLT NMR
AT NIVOREDRH D,
(e) VRN : AKICOTDNEET D, WBMEAIREIZ A1, (B5)

3. EXEAEY
DONK NIV, BFAGR/NE, KRELKD N TER I V)DOIRD EIFOIFEE T
& % Gibberella zeae fk N %= O M o + # B il 7 5 & 58 & FF R D
Fusarium graminearum, F culmorum’; E\ZX Y FEAIND(Z]H6, 7)., Zib
DEIL, TESPREAED R EARFUTIES T %, TNETHEARSE SNTERLE
graminearumIBE, FEEGKRE U THHEIN, 0 REFIIMITICE 5T 13
IZHIZr STV D (BIES, 9), DONK ONIV % AT 5 EE R H OFEE &K OEAT



LI ERIIONT, R2ITRLTZ,

FIAD RO TS ME O mUWOEEF I AE L, < BREMICla 7203 & OFfE
(CRAL. WALV ERRPIATS 2(SH10), AR, @E, FEZRERT T 0O
FETIE, DONGEAED BILELE LT, F graminearum(G 7 %40, NIVEAL E
I3 asiaticum(FF 6 548 TH U | ZIEN0A0 O FLNTIRAF IR Th 503, HiEEH)
oA & LT, BN F graminearum, IRBE RIS F asiaticum 732> T\ 5 (B
B11., 12, 13), AARENOFHE T, JL¥EiE TODONVGRRIKE X E
graminearum, F vorosii, NIVIGYLJRKEILE crookwellense, F poaeToH %, —
7. AL IZF 1T 2 DONVG YR K B 1% F graminearum, NIV{5 YRR H 1L F
asiaticumTH YV . S B2V H AR TIINIVIG YR IKHIZ F kyushuenseh I Z HAL T
WAH(ZH 11, 14, 15),

%2 BRIZBF3TAHXL=/\L/—ILOON)RU=/S\L/—LINIV);5&IZBE 5 3 5

FE L Fusarium@E MUV DIE L
wiE DURORE.  rrmzas BRI S

F. graminearumfEEEHAX + + EH K FYEODIL SHEA

R, K. bUEOOY EFH EICEFROERHIE)

: ) _
F. graminearunt + Ak (1), 8E. &
£ asiaticum . + £, X B B IREE IR -
’ BARGRMLE) . BE. PE
F. vorosii + — INE BARMLEE) . NoH)—
FHE., boEODOY  BHEGFICESHE) -
F. culmorum + + B, 727, 72UAh,
Eit7AVh, AE€T7=7
FfHE., boEOOY  BH GHICESHE) -
F. crookwe/ lense + A (L)
F.equiseti — + £, bHEODY EBERE. BEH
F. kyushuense — + EFHE. X BA@EEBXR), fE
F. poae _ + FHE., boEOOY BH GFICESHE) -
' B AR (k&8
F. pseudograminearum + — ZE% FITA—RISUT

1) DON : DON. 3-7%&F/L{tDON(3-AcDON)2, 15-7 % F/L{LDON(15-AcDON)2% & te, .
2) NIV : NIV, 4-7 & F VENIV(Z L /7 > — X | 4-AcNIV)2% & T2,
3) F.graminearum s.str.(3%3%)

4. RRORRE
HARTIE, 1950 FRUTHRNPOIR O E L Z T IK - ZEERE LI ARE S ORI
AR R EIENN 3 LTz, BN & 7 o 72 F graminearum®D i35 % WH ST 5
72012, WAL BEFOHEME 2 E O ILFEMF IR SN2, 2 i
L7255 T NIV, DONZ2 XD b Y a7 AbEMNE R Shiz, (313, 18, 19,

2 HRRIC L - T, EASNIERROMERCEL N R D, -, EHRAEOERKBRICEE T 24 OB )
EINTW5, (16 #7754, 17 #755)

10



20)

DONIZDOWTIE, 1970 FIZHEINNETHRAE LT ARDOYRE O MR KE M OB L 7=
F roseum(=F, graminearum) D73 % Rd-toxin & L CHEf X L7 O N DO HAE
ThoHEH21), Z OFmHRIT 19T HFITHEDEIZB W TRUNALFREE DR IE S 4,

[ FAFx ="V /=] L LTHRESNZ(E]22), KETHIE hUEraf
FIEDJRK & U TR A S WS H23), IEEDNRHE P HER TH DL LD
vomitoxin L A4 SN D ER—WETH D Z &, RICHAL M E -T2 (HH 24,
25),

DOND#HMEIZHOWTIE, —MxmtEEM &, B bV a7kt LRSS 7
2% HDONDOFER « RMHFEPEIZ DWW T, FTRBEDH L & 72> TR ED B i
7eo D%, DONDOBMEMIRIL IR R TIEF ICHED v, @M rE, e mEEH
SOMABHLNZEN TN o7z, (ZHE20)

NIViL, Fusarium nivale Fn2BH» 5323 EIC I\ THRANZ HEE S L(ZHR18),
1966~1969 27 H L/ > —X (4-7 B F/HENIV(4-AcNIV)) & & &I b4
PESINT=(BH26, 27, 28), KEITZ D%, 0T RMFHIBITORER, HifE L
72 Sd. F kyushuense: 4 7= (&M 29),

NIVOEFMEIZEE T 28758 1%. TROEIZEBW T, 1970 £802 5 90 AT T 45+
FEFR TR EOER 2 TEE W OB NI AT, ZHUZLD, TR b
— U RAFHE R Ea R B DSEE S, & DO O D I i A TR E DT T,
(ZH430)

11



M. X2HICTHRIAMNEREOBE

INFESCHRIE ONZ FAO/WHO A A & S I B 2 22 (JECFA) (2001 ) (S FR3), K
INESEHEZ B 2 (SCF)(1999, 2000 &) 2002 4E) (&M 31, 32, 33) M ONEEEDS AT
ZEREBITARC)(1993 F) (A DGRV E A FLIT, REMIZET 5 B M R 2 5
L7,

1. ERSYVEICB TR
A. FAXFL=/8L /7 —JL(DON)
(1), . KF., Bt
@ HEEBERICETIBRIRFILE~ADER

DONIEHEA T v MIB N TR F AUEICEHR SN D Z L nHwE S hiz(3
fR34), Z0t%, MR MLIIENHEEICL > TBIEREIENDZ ENHL
WEIRY . ZOEBIZI D EENMELS 2D I ENML TN D,

DON & [t Sprague-Dawley 7 v N ENAEY 2 24 FRREIBESAIICILREER LT
FRERCIE, BEEBALAE %D D = R 3 AR R A AR S 41, 24 REf#121% 90%
ML R ARRICE L S T, (BH35)

7 a2+, . B, MR OEBNEYEZ VT, In vitroCRNAIE
2 L ADOND ARz frGT Lo ilBRICE WD TIEL & b IRV R 5 TABIETEN TR
D LT DIIFREGNEY T, £ZLODONE L TN SN -E&IT@EAED DT
M 1% Th o1z, (BHE36)

B OFERIZ IV TDONIZL, 7&ﬁ%ﬁ@%k@96ﬁﬁ@ﬁ HBE#E Tl
N RICEB S22 T2y, =U MY ORNEY TIRZIE 100%03, 7 5

— B TIL 35% MmN RIS hi-, (BHR3T)

7238, DONIX. Eubacteriumsp\Z L > TR FIALEND Z ERMHENT
BY . ZOMAE I Eubacteriumlg(BBSH 797) % & el BHS N 3 B %6 S 4.
EULSAD G —m v N3 E, R, 7U7, 7 AU I THOGR TS, (BR38)

75 HHN~ 0.60 mg/kglAHE O H & T UC-DONAZ# 5. L 7-:8Bk Tl%, DONDZ
Bz bNpinoT-, (BHE39)

3-7 & F /L{EDON(3-AcDON) % 7' % #&fifi & & $|Z1n vitroCHESIIICE R LT
FER. BT F AL SNDONIZZ2 D . EHicieR i fbsinniz, £/, BloR
FIAMLHED 72 WNWT X OSEEIIM =R AR E BT HEMEEAHAMATH L, 1 EM
HBlCix, 7 X BB RS ALEEE S L=, (2F40)

DONCE T v DFE—BiK & % in vitroCHFRNICEE LT & Z A, £ 80%03 il
TRFULENT, (BHR41)

H2) 1 kg7 W DON 8.21 mg#4 & Lokl Z HAITHREE LT & 2 A, filkloE
B2 59 DONIE, + ZFRIBICEIET 5 £ TITKEBS 13(94%~99%) it =
¥ ULDONICEH STz, (B42)

=U N DOBNHEEICELD N aTv O %A in vitroTHiE L7 #s 5.

12



DONZii=RF AL &, 3-AcDONKL T 15-7 & F/L{EDON(15-AcDON) (=
LT B TF AL & iz, (BH43)

t hOFEME 3-AcDONE & H121in vitro CHER T 48 BEEIESE L7245 58,
DONIZEH NI, MR ALERITERO b enoT, (BH44)

@ iR

HEDOPVGF v M 14C-DON% 10 mg/kgA T O & TR AKE L7-RBRICH )
TIEIANANAFT A TEY T ¢ —=3TEF O TR, 96 [ TR E5-ED 25%
DRI HEI S IR T e Y O v K @O ATREME S RIE S -, (B 45)

£ T X (CDON % IREEHE 5-(4.2 mg/kgfilkh) L7-fE R, H & OVNME O ERIC
BWTIZE A EODONMBRIN S iz, H5- 4.1 K2 I g PR BT m RITE L,
5.8 R[] TWIN S 472 DOND 43 3 gtt S 47z, o3 % S {EDONIL, /MG D=
NIz BN TEL bz, (2H46)

14C-DON% 7 %12 0.30 mg/kg{RHE D & THEHARNEG: L7238k CId, R
BEROEKITIZEAEROLNT, XA FTT XA TV T 4 —I1T55% L HEE I
7=, (ZHE39)

£ T ZIZDON% 5.7 mg/kghl Bt D L CTHEI (X 5~8 MR b L 7ok
B, N AT T YT 4 —ZENZEN 54 LD 8I% Th -7z, (BH4T)

Y PIZDON% 5.0 mgkghEOHETRAK G T 5L 30 2LANIZILH T
DONZMRH STy, NAFTT XA T8V T 4 —X 7.5% Th o7, M Tl
HEDON DI 5 D Y-15) 24.8% % (5 6D, AV LISMIML =R F ALK T v 7 v
BIAARTh oz, AT SN R AbiRiL, ROEGClIkEGE
D 0.3% A, FRAIRNBEG CTIIBE G- 2D 2% ARl Th -7, (BH48)

b Y UIZBWT 5.0 mgkgKEOHETDONZ R OHE Lz & X OWRIERT
7% THY ., BHEEOYY 6.9%D3R(D B 1.3% 03— KX ALK ILE DS
&, 5.7%PDONXITZ DG 1S, 0.11% 03 BH oA 5 ALK D 7 v 7 v
VER AR BRI & iz, (BH49)

FLAF 1 BHIC D % 920 mgODONZR G L-ilBrTid, BRI 5dE ik
BNVTWRNE DDA FT A FZEY T 4 —PMRNZ EPRIB ST, (BF50)

fats 7 2 OWLE(E ., + 8%, ZE L OEIR) O in vitroFZBRt 7 v % T,
DON DKUY Z 7GR, RAMZERGE 0 TR S T, (BHE51)

@ &

HEDB6C3F1~ 7 AZDON% 5 mg/kg%ﬁf‘ﬁ%ﬁl&(ﬁ%%&“ﬁ L=k Z A,
THORERKIZBWTE 15~30 %It Wi, AT, EW&UWHJEJZODDON
BRI E 70 120 HBICIT 75~90%A L1-, 7. OG0 bfka

3 B 5 RUTHT D IEBR MR TS BT B REEOREOEIG TREN D,
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BHIZBWT, MR O~ O SAIREN 1.5~3 FmroTo, (BH52)

FEFALIN(B~4 W #n) & O i (8~10 @ n) O B6C3F1 ~ 7 AIZDON% 5
mg/kgKEDOHAE TR OKEG LR TlX, DONOMES L~ 11, i~ 7 A
TG 15 DI SR 1.0 pg/mL & 72 0 | BRI~ 7 2 TIXFE U S T/ 2
BFEOREZ R LTz, B ~DONAMIZ OV THEETH -T2, (B53)

DON% 5 &1} 25 mg/kgkEDO AR T~ U AR NEBRIE-LZAH, BREL
72T R TOMBRIZ IV T 30 7 XL 1 R ISR SIREISEL, 20k, 2-3
IN—= R AV MET N EHIZIHA LT, (BH54)

7 #1ZDON% 1 mg/kgREO & CTHEFFIRNE S LTc & 2 A Flfkiz 31T
5o A 1% &5 3 REfE 1% i, L% C 550 ng/g. B < 930 ng/g. & T 440 ng/g.
EEBRENA T 330 ngl/g. T EBAENG T 130 ng/g. U > /& T 140 ng/g. JiliC 78 ng/g.
B C 69 ngl/g. MH T 74 ng/g. F5HT 54 nglg. M T 29 ng/g. L& T 11 ng/g.
AT 19 ng/g, FZfE T 16 nglg. 15T 5 nglg. KT 4 nglgTH -7, ¥ 5 24
IERI#4 C I, % C 18 ng/g, Bl T 10 ng/g. il 8.2 ng/g. IEEBARN T 3.4 ng/g,
WHHENA T 12 nglg, U >/ HiT 0.8 ng/g. MiT1 ng/lgTH V., ZILIFOHARE
MO S N o Tz, (BH55)

4C-DON% 1.3~1.7 mg/kgKREOHBETHEROKLG Lz=U M UIZBIT 5
A, #5 3 REfi# CHlik 416 dpm/g(TRLiE4SMR), I 570 dpm/g, fHIT
4,345 dpm/g, FZ THENG 19 dpm/g, NEEBAERG 10 dpm/g, B9f5 5 dpm/g, KERT;
5.3 dpm/g. M¥fig 91 dpm/g. JIFhiE& 205 dpm/g. /Mg 27 dpm/g. & hi& 733 dpm/g.
ik 21 dpm/g. JN%E 5 dpm/g T > 7=, & 5- 72 Fefi % D )45 4713, ik 0 dpm/g,
M4 0 dpm/g. NH{ 661 dpm/g. FZ THENG 10 dpm/g. REEEAERS 9.8 dpm/g. M
0.5 dpm/g. KR 2 dpm/g. il 8 dpm/g. AFlE 10 dpm/g. LMiE& O dpm/g, &
figi 18 dpm/g. A% 0 dpm/g. I 2 dpm/g TH > 7=, 96 FEIELIZIX, Sk
R FHERG, BiE, #5E R O LB b oz, (BE56)

@ E£HRNIZHIT5H

UHXXIET v FOE 7 v Y — A5 E V2R R TrE, DONORGEHIEER
Do oT, (BIEET, 2H58)

TNZBNWT TNV a U BEREEROTEBH ST o T Y (259, 60),
B Y VT v CEEEE R R OB A R OTERD TR H AL TV 5 (248,
61) .

® HEik
HEDOPVGT » M 4C-DON% 10 mg/kglKE D & TR AO#K S L7-3RBk T,

4 dpm | disintegration per minute OIK T 1 734720 OEERZ/R L, cpm/FHAIZ)
FTRDBND,
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5 96 IREfi] 14 T 25% 3R, 64% M3 F(E, 0.11% 30 DRI Shufz, ROV
B 200 L7k R, DONK O R ALENFE Sz, (BR45)

14C-DON % D Sprague-Dawley 7 > NI 5 mg/kgA T O H & CHifilt O
H U745, g o> 14C-DONJEEE T 8 BRI ICHR K E 2V, 9% MmEH o3
VB EREE L TWe, BEED 3T%NRPICHRE SV, 7 v 7 v U aR» E
PR CH T, (BR62)

7 ZIZDON% 1 mg/kgKEO M & THARN G- L7l Tld, mEH &R
X 3.9 TH Y . R K OYRD SDONA Y Stz (B HE55)

EET HIZ 4.2 mglkg DDONZ G Tefilft 4 7 HFEE S E7-fE R, BloiRx v
{EDONDOEIE T/ NGERALE THEIN L, ERG) HUE S L7 #EE TiX, DON & Jik
TR F IAEDOND A FHEICHKT DT R F AEDONDEIA XK 80% T - 7=,
(& H46)

7 %12 14C-DON % ¥ kN #5-(0.30 mg/kg : 0.35 pCi/kg) X% H NF#5-(0.60
mg/kg: 0.60 pCi/kg) L7- /5 F, BRI G- ClE, 93.6% 3Rz, BHIN&E G- TIE,
68.2% N RHIZ, 20.3% A FHIZHE S 7z, (ZHR39)

14C-DON 2.2 mg(1.3~1.7 mg/kgKREDO HEITHY) ZHEREOKEG L=V
N UIZE W T, DONVEECHM P X vz, 24, 48 J DY 72 Rl & TR =R
X, REEOZNTN 79, 92 LD 98% Th-7=, (BH56)

Hep e PIZDON% 5 mg/kgRE D & THBIEERIRE 0 &5 L= #E %, DON
F O AR 36 AT 30 RERILAPNIC LA D & 52Tl 5 L=, (Z2HE48)

DON% 5 mg/kglAkEHOHE T Y VIR AKRL LR TIL, BE5ED 6.9%
DIRDE L 0.11% 03B 25 656% 03 F#H ) 5 DON L UMW & L TR &7z,
(ZHR49)

gD > Iz 4C-DON%Z 4 mg/kgRE O & CTHAIRN&E G L7 B Cix, 24
W74 £ T2 91% DN RS, 6% EIF 2 S IEI S vz, (ZHR61)

F7o, b MZBWTDOND 7 v 7 v ARG R RHPICHR S5 2 & D3RR
S Tn5, (62

® WEUEAFT~DHBT

=7 kU2 4C-DON 2.2 mg(1.3~1.7 mg/kgA T D EITHEY) 2 H[EHE 0 #%
B UTZfER, BEM D 24 RN OWIEIINC G £ Tz UC-DOND i K &I
BeHED 0.087% CTH 7= 1 7= 14C-DON 1.9 ugiZfiY), 6 HHDOKIE
BOE#OIN 1570 © UC-DONDOR KEIZ, 1 HHEEGED 0.19% TH - 7=
F 118 & 7= v 14C-DON 4.2 pugl2t8) , (ZM63)

=Y F VI 14C-DON% 5.5 mg/kgfil Bt DR T 65 H MRS L 7= Bk T,
YRth o> 14C-DONDEFERITHM L2 o 7=, JICE £ 5 14C-DONIE 8 H o
BHA TR RICE L0 gD P 118 7= Y DONUIEH 1.7 ugl2fiy), = ok
BB TR 2 12D Lz, (BH64)
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D &> 2 14C-DON%E 4 mg/kglAE D HETHARNPEL G L, 48 Kz
S THHF~OBATZRE LIRS, BIICRITER G5 ED 0.25% A0 CTh o7,
HHODOND F KR 61 ng/mL (ALK OIEEGIEROITN 2 1D, PR
T IAUIERO R RKIEEIL 1,220 ng/mLTH - -GRAKRK OIERERDOITHI 3 1
~5:1) , (61

DON 920 mg#x HEHRA#KE L= 7 6 1 A 2 RS -t i n T,
WERERL K O A AL O DONMEERFE CHRO DL KR E 4 ng/mL), (ZH50)

%ﬂF"ﬁﬁEf&WHL 18~22 WD RN A Z A A FEHEAIZ DN T, falEHH ODON
FLEIZ KT TR EW OIZDON K U DO L= 7R F ALK DA ~DOBIT2 10
F'Eﬁe:zbtofa)ﬁm%%w:o DOND#5-8(1 HH 7= OFIENZZH 0.001,
0.085 & 11 0.21 mg/kg{RE)ITFEET M U ILEICHE L 7 - 72723, DON%#%
B U7z 2 BEIC BB ‘T?Lﬂaﬂjﬁ@ SR OB LTz, S ~DDON K UMk
TR F AR DBATIZERD B2 - TR HHBRA 5 ng/mL) . (ZR65)

HAFIZDON%E 8.21 mg/kgﬁal?&ﬁi&()\“lz77 L/ (ZEN)% 0.09 mg/kgiz /g
EEOPEE CIREHKR S L2 B TlZ. DONM O R %2 LDONDILH I ~D
BATRE 5 21ox 7 2 it P~ ot ElE) IXE 24 0.0001~0.0002 K O}
0.0004~0.0024 TH -7z, (BHH42)

RIVAK A FEMEAIZDON% 5.3 mg/kgir BB ORE T 11 @M it 4.4 &
HUNE 4.6 mg/kgHL B B O E T 18 WIZ 7=  IRETHR G L7-f5R. It Hhic
IZDONITHH S22 o 7208, B R E AR EL 1 kglo o & MHBRALL F~
3.2 pgkH &=, It ~DB17%RI% 0.0001~0.0011 L EHTE 5L~ TH
7=, (BHE66)

(2)BRRUMDELLENRTA—FADRE

HEDONMRI~ 7 A~D 6 ## FIREEH G- ERIZH8 VT, DON 10 mg/kg @ A fia b
H#(1.4 mg/kgREITHY) CREBMFENAE(<O.0DITIK T Lz, BEHRKT
IRF D Fii HHREL 22 155 2 3 - f:z’n vitroDWGRER CTlE, K, v >, NI T RT7 7>
Je Ok DI ~DEEITFRD S /e o> 7243, DON 10 mg/kg{é.\ﬁﬁﬂ*ﬂr&“%uﬁibzis
WT T a—2ABATRO DT DR 23580 5172 (p<0.05), S HIZZEBICBIT S
5-AFNT b T b FuiERROBATR K OAHRES IR K 50%/5@\ L7z, DON 10
me/kg & A FEHEREEC BT DT O~ o T R OE Y 75 U EHRNMED - T2,
(ZH67)

8~10 WEmDOHED T v S bR L7 ligo I A 2 AWzl Tk, # "7 8
N ODNAD A RRBAE 2 5| &t Z 3/ NEEEA 1,000 ng/mLTHh - 7= ((HERITZEN
ZIT2% KN 53%), —J7, [ LI CRNAARITEE S iv7z, (BH68)

DONIZ. in vivok Oin vitroDRERT=7U U /NG TO TV a— A K OT 2 J R
DHLY iAF % Na+/D- 7 )b 22— 2 kiR ) O'Na+/ 7 2 BRItk 2 HE T 5 2
LlZRomm L, ZRe9. 70, 71)
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HDOWistar7 » M2 1 mg/kgAETDON% 1 H 18], 3 A F#&E L7=fE R,
A A 2 Za—2 R ONEHREMIEE S E N L=, £/, flIRAF D7) a—
FUoOWENEML, MU Z U T A KR Lz, (BHT2)

FEAED N TR E U RTEOEKZERET S, ZOHEICIE, C9 &
C-10 N.DORFAFIFEA T NT 12,13- TR F T EEAMEL L, T OMHE L EHR
HIZL-oTHERRSD, N arvridBEEMEY A Y —20 60SY 7=y MG
L, XTIF VNI T AT 2T —BIENEHET D, C4 MICEBRLEELEZ20
DONZ~TF N EZLET L2 (ERT3. 74), ¥ 7 EEROMEX, DON
e N areroFBEREEEREEZ N5 (ZMT5), DONDIn vitroTo
R, T2 X208 100 5D 1 THDH, TRIEEDE W R ED7-H, DONDIn
vivoCOFEMEIX, in vitroCTDO X X7 B ATk T HAERICESW T PRI 5 5
LD L 5 EEXHNH(ZRT5, 76),

Br A AR %97 2 DON O Al 1 2 AR BEE-CTE M O E I WA REETH 5
MTT% H Wiz K- Thelg L7255, CHO-K1 Hifa(F- v 4 =— AN A A K —
HFEL H SRRV AIE) . V79 HiIa(F v A =— 2~ 2 2 —Jifi SRk b fE) . C5-O%
fa(Balble~ v A7 5 F 7 YA b HESERALHIIE)., Caco-2 Mfa(t kML BB SRR
fid) . HepG2 flifa( e b Ik Sk b AR AR) DN IS D @& < | 48 REH 2R 1% D 50%
HORE B AE 2 PR3- 5 2 B (Inhibition Concentration 50%, ICs0)134% % 0.27. 0.49,
0.54, 1.02 %" 8.36 ug/mLTh->7-, EMTT)

Z v MR A 10~2,500 ng/mLODON T 24 BREIREE L /-1, 4 FEisE
L7z R FlEeT & R 7 —8  ALTX OCASTAEENN L, fifaAEAFR 0380 LT,
MTT7 vt A2 X DIC50fEIX 1,200 ng/mLTH-7-, F£7=. 10 ng/mLLL LD
THREMNEENRD v, MaEEEMIHEEFN T, BiEX 50 ng/mLTH
S>7e, (BIT8)

HuH-6KKffia(t ~AFhge Sekbfia) 2, DON, 7 & F AENIV(AcNIV) & O}
NIV% 4 0.15 mg/L& A9 2 MM ER TR U 72kE 3R, MBS ] S iz,
MTT7 vt A 281 2DONDICs fEi 1.1 mg/LTh 7=, (BHT79, 80)

K562 fifia(t t 7R A s B SR L fia) 2 VO CTDON X O'DOND 7L 7 v g
A RO ENEIC OV T, M HECIETE ORI E IS AW LRI TH D MTS % v 7=
AMNEMERIEIEIC K - THfE L7z fE 5. DON1.31 pM T 50%: i B G B2 % 8
B U7=2, 77 v U BiaE & 7-DONTIE 270 pM £ TH E 72 M EEIIRE 0 5
niphoiz, (H81)

3T3 #E(~ o A K2 J& i Sk kAL AmAE) 2 FH VY TDON, 3-AcDON, 15-AcDON & OV
TR F ALDONDMEHEIE~D % 5-7 nE-2-T 4% v ) ¥ (BrdU)ELY
IAFNZ KD FPARTHFER, ICs fEIXZE L E 4 1.50+0.34 mM(444+101 ng/mL) .
14.4+1.59 mM(4,890+537 ng/mL), 1.51+0.24 mM(510+80 ng/mL) X&
1883.0+8.77mM (23,300+2,460 ng/mL) Th-7-, (ZHE82)

DON(10~100 uM)iZJ774A.1 fifa(~ 7 A~ 2 v 7 7 — UMM 2R K
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NS T R b= 2B L, 555 72 BREICT 51050 EIX, 16.8+0.2 uM T
o7z, (ZH83)

F 72, 7 X BEAIE 2 O CDON E 7 X I AW & K3k L TR Ol R v
{EDON DM ZMTTT > & A 12 X 0 fRE L7k R, DONDBE =R % AL
fadEtE oW LR LT, (BHE36)

PLEXY,  DONIZ. 8fEL OHEICLZ S TERNH A DD, EIIPH=RE 1k
KONT T o BEERIc L0 . 3t MR EERICE L - (ET S, JtdODON
Erblc, REOEMRICHS NS, (K2)

" B TAREF ML
H (BAHE)

OH = CH,
CH,OH

FAX =L/ —IL
(DON) ., .(DOM-1)

.._______,_________________________'_ __________

DON% )LoOVE || DOM-14" )L o0
k=Y. =L 7.

o J

- R
K2 FHTAFL=/\L/—IL(IDON)DZEH - REDBE

B. =/8L/ —JL(NIV)
(1)}, . KF., Bt
@ HBEEBERNICETEIHRIRFTIEE~ADER
NIV IZINME#EIC L iR b S, mEORWFERICERIND 2
EDRHBINTWD,
NIVZ 7 % 3 & & $ 1T in vitro TSR IIIZEE 3 LT 8. e R AR A
Haxiiz, £72. MR IALEROWT X OEE IR Abiex 9 H#
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BAEEAMT 5L, 1EBRZRIIET 28I R ALE A2 G LTz, (2/40)

NIVE#GTHREIO T X OFEMAENIVE & HIZin vitroCTHISEEE LT E 2 A,
NIVORL =R F AKIT AR Lo Tz, —FH, 72 2.5 Xt 5.0 mg/kgft}
DOPLETNIVAE 1O D IREER G LI-/ER. IBPVHIE 3 23NIV Z il — 48 %
NETHREN EERG LT, 208 OFEMEZDON L Lz & 2 A, In vitro
TDONDOF=RF AR E AR THZ ENTE, £/, NIVE T VE—Fik L
% in vitro CHER LT LR, K 80% il R ¥ b s iz, (BFE41)

@ i

NUF U LMEH LTZNIV & ANIVEZ Z3240 20 TN 18 pg/kgRE O H&E T,
MEDICR~ 7 AIZH&EHIRE 4% 5- L7 & 2 A, NIVIZ 60 /012, AcNIVIE 30 4314
I AE PR EE DS IR RIZE#E LT, AcNIVE GREO IE i RIR B & AUCIHE, NIV
BRI L TENEN S LN 10 EETH o7z, AcNIVIZRI S 7k, ik
RO CHECMIINIVICAH# S -, (32HE84)

7 242 0.05 mg/kgREDHETNIVEZ 1 H 2 [BHRER S L. IR K OVg R
BIRRIE DO B 7 —TF V%l U TR Z IR L7z & 2 A, NIVIZE 5 RIX
S, MRS 7Y o TR OHE: 20 43150 NIV S 4z, 35 7.5 KRFfH
BETIZ, BEED 11~48%0WIN S 41, MR IR 5% 2.56~4.5 KT
RRICEL, (BHES5)

AcNIV% 2.2 mg/kgiREOHETT v A 7 — KT & /VIZEFRIRN X3 O # 5
LIFFREZIIE L& 2 A, BIRNEG TR GHEHIINIVAFE D Hiv 20
NEETEWECTH -T2, 2, BRO&ET i%z“%u 10 43141 AcNIV . O'NIV D
I AR IR RIZE L. KERS DACNIVIENIVICE HICAHB STz, RO
HETDANIVONRA FT XA ZEY T =537 m’ 7 —T 9.8%., 7 EJ/LT
19.5% Cdh-7=, (BHH86)

@t 7 2 O E(E,. + 2. ZHELXORBR O in vitro 8T 7 V& HW
T, NIV ORI AT & Z A, RENERS S TRINE - o (B 45)

=T N DOBERNMEEICLS N aT v O8fEEin vitroTRE LT- 3 BRI
BWT, NIVIZBTRF AL SN, AcNIVIZEICH T EF b Ehiz, (3/43)

Caco-2 % - in vitro?® EER T, NIVO EE-Seig~Olgk Lo R /L X
—RFRICTH Y | - EEEAA~OER T ML CTH D Z LR E T, (B
87)

@ &
cUF o BEHR U7-NIV E AcNIVZ SR 17 A H OICR~ 7 A2, #2140
KON 43 mg/kgRE O H & TR 055 L7ctk, 6 LT 24 KFEZICHIE 21T -

b B RITHT D IEB MK TS 31T 5 REEORBEOFEIG TREN D,
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o BEMTIE. &5 6 KON 24 Wil & bIS, Mg, AFlsE. . MRdRIC
MR BTz, B~ 7 2B TS O s 2 & Te 2liian | 6 BFRIER 2> B 1L
FHEMENB O DL, LYLIREY ERRE TH -7, (BH88)

@ HERNIZHITHLH., B

WXL T v NOMIER 7 v Y — A E W2 TR, NIVORGETEEE
D LIRS T2, (BIRET)

U F U LR L7ZNIV & ANIVA Z 0240 20 KON 18 pg/kglRKE DO HET,
HEDICR~ 7 AZohilE O ke G L7-ikBR CTld, # 5 48 Wil T, AcNIVE G~
U ATIZEIZIRZ I UTHEYERA AR HEE S =03, NIV~ U 2 TlidFEIc
HEZI Lo TH -7z, (B2H84)

DO WistarZ ~ M2 2~3 H O[IME T 5 mg/kgRKE D HEDONIVE & 12 [AlF% O
BH UTAER 5 L7ENIVO 80% IR % S{UNIV & L CTHEMEHIZ PR S 4,
1%I3RECHRE STz, # 5 LTENIVO 7%I3 310, 1%I3 R IR vk &
LTt &N, (ZHE89)

7 212 0.05 mg/kgiREDOHETNIVA 1 H 2 [BHREERES- L7258, NIVIZEIZ
#HEPIZHRE S 7o, e, R, EERIZBOTNIVOREHEDIZZ V27 v
VERIAIR, BRI AR, IR AENIVOWT R bR b oi-, (B3R
85)

=" K UVIZNIVZ 1,3 X TO'5 mg/kgfifl DR C 50 H ERAT& G- L 72/ 5.
FElgE M ONEH H IR & O R ZAVIANIVSZR O Hivlz, F72. #HEHIINIVED
it AR AENIVAEEE O K 10% 4Rt S iz, (ZH90)

® MEUVILIT~DHT

U F U LER LTENIV E ANIVE AL DOICR~ 7 212, £t 40 KT
43 mg/kgREHO & THHIFE D &G L7, 6 KT 24 FFEZICRIE 21T > 725k
R BEW OB BEHEE SR SN, ol Wi~ T 2 ORTHE &L O g
B b BEHEED R Sz, FET B E D525 AcNIVIZEIZ RS
DENTNIVICE# SN TR IBRE O~ 7 RIBITT b D EEX BN,
(Z1H88)

(2)BRRUMODELLRENRATA—FIADEE
NIViZHelafifa(t b 75 B REILIR) OHEFE A 0.5 ng/mLOJEE Teallkl
L7, £7-. NIV 5 pug/mLTi, #2327 &5k ODNAA R & 1 EIF 52 2 L&
L7233, RNAGRIZIZE A CHE Lo 72, (BHE91)
HeLaffific, NIVZ 15 ug/mLO & T 1 4 BVEH S 8724 5%, RNAA KL E
IXFRON SR o728, RY VRV — LD ES & Lz (BR2), 7.
ZOfe NHEFMECERE, BB E Y )BT LT H B E 2358
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i, ZDICs0fEIX 0.3~1.0 pg/mLTH -7z (BE93) |

X OMRIRMERICNIVZ B S B2, # o 7 BAEZIE L. ICs
1% 6 ugmLThH o7, /2. R 7 2= LT T = DEMEETDICs EIX
0.5 ugmLTH-7=2Z 006, VAR —AL~ULTH VR TEERERET S Z
ENEZ BN, BRI NIVIZ=—L Y v b EKEEMIAIC T 52 0]
A ICs0. 6 ng/mL)} O'DNAA K ICs0>10 pg/mL) Z[HLE L7z, (ZH95)
NIV(10~100 puM)iFJ774A. 1 AR IR BEARAFAIC T AR b — 3 A2 3H8 L | K558
72 BRI 1) HICs I, 11.240.8 WM ThH » 7=, (Z:HE83)

3T3 fifaz AV TNIV, 4-AcNIVE U= 7R ¥ SALNIVO Mg s~ D #2284
BrdUR W iIAZIZ K D AR/ R, ICs HITZENZE4 1.19+0.06 mM
(373420 ng/mL)., 0.72+0.04 mM(255+13 ng/mL). 64.2+3.14 mM
(19,030+930 ng/mL) Th -7, (Z[H82)

NIV% 0.014, 0.071, 0.355, 1.774 }x(* 8.87 mg/kg{REE DO H & T 3 [A], 4
BRI Tz > THEDOCHTB16 ~ 7 AT O &G LIzfER, v=Axx 7 a vy ME
(2 X BT TIEP450 1a, 2b. 2c. 3al N 4aldZ b L7, (B 96)

UEXy, NIVIZ, 8L OCHEIZLE>TERH DL HDOD, FITHANMETEC

LB RF AL, TBEMEWFERICERIN D, ZOFEKRIT, B
NTWRWIEDONIV E & B, REOFEM R ISPt SN DS, Fiz, AcNIV;taz et}
7Y F AL ENTNIVICEH#: - s nsd, (K3)
4 N

k""“ BTRFAEC

oM =

O (SE4h-IAMED 43

A . on  (BINMIE)  on: C & L.
7EFILENIV =L/ —)L BRTARFAENIV
(AcNIV) (NIV)
| | .
} ! }
=K

H3 x

B\ /—=ILINV)DZE# - K EHDOBE

2. RBRBMFICHITEHEML
BT —Z DL ELDOITHTZ->TIZ, DON I NIV ZnEnzikb Lz L &
DEF R 2T R Z W SN 2720, BANICHRM 25 LTIcT —2 2 v,
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L DFEFR RN L TV D ATRENED & 2 A SRTG Yl Bk 2 52 5 L 72 ZBRIZ DWW T,
VEIZRCTEE L Lz, £z, SEOFIZ RGO DON KT NIV (27 % 5F
MTHDZ b, BRARGEOT—FEZHLIIE D E LD,

A. FAEFL=/8L /7 —)L(DON)
(1) 8%SHE

DOND#E N 52 L 2 BB S ELDs) & & 31T x Lo, ROMEREIZE S
DONDEMATR & LTiE, WMbE. U o SEfk~oREE, £7-. EHEH %
Tbh b,

£33 TAXI=AL/—)LON) DRMEROSEFHERS (TS LDy fE

TR K OSRHT BeHE LDso 2

(mg/kg AHE) SCHk
~ A, DDY, /. 6 k54 DON 46 97
~ A, B6C3F1, M, HfEALE Fi#d DON 78 98
=U U, K 1 Hin k54 DON 140 99

2 0 LDso fEIX, ~ 7 ATERDONEZ G L= & X 46(BFR9T) L Y 78 mg/kglk
BEEHY) L WMESNTRY ., WMWL& M, B, BIMOEL R ERHEETH
>77,

B6C3F1 ~ 7 (1 &M 3 PO) D H[ERE 0 #% 5- D EBR Tl, 100 mg/kglAE D H&
T, HLE. BHE Y SRR IR R BN WS S TR D (2HE98), DDY~ v
A (1 B 10 PO &2 AVWZEBRTIE, 32 mgkgREL oG T, HEHHIMm, <
HIE T H ML IR MAAFRD 5TV 5 (EH97),

72 OEEE G- OEBR T, 0.4 mg/kgREDODONEKEIZ LY, + IEEEE T
i - KBE), ZEAGGEKE ORI, FEREKIZE, U o "ARaiEgR), BB XA ik
58). IFlR(HFRIAR Ze e 1 - 3850, RN ER A LT, (ZH100)

EEREMIZ BT ADDONDOER G L A IEM 23R 4 1B LU, RN X OREIEN

G TH- THREAKRG LR LVNVOHBETIREA R OND Z &35 EHAERI
MRz LTebDEEZBND,
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R4 THELZ/NL/—)LON) 2885 LI-RBREWICE T HBHOE L H

e
B 5 ¥ ik EDso |05 | D200
RS (%) . | BEwHE PR 7] (m/ke | ol 5| ;; it
R KHE) | E(mglkg =
IRHE)
- 0.1 mg/kg AT TIX, 6 B A
1SEN 54 82 47 C 1 [allR
-
0 . 0.075. 0.1 _
BRAIR T |y N * 7+ 0.2 mglkg (RECIE 3 BHA 2
g |00 i [RDONO2. 04 meke) i ity sy 6.5 o 01 | 007
. . ot
?1;;35%@ +0.4 mg/kg (KETIE 3 FT~ 101
- THFH 59 5515 (I
0 0095 005 | 005 mg/kg (RE T 3 Fi 2
B P9 NSRS I -0 A TS
5. WA K% DON &0/715\ M(% 02| 0075 mefkg KL LCHE 3 0.05 | 0.025
88 BEF T SR
- 0.05 mg/kg (KE T 3BHH 1
SHNBEH-1% 56 43 ClEM:, 14
47 [k A
i 0 .0.025,0.05.| i
(£ B £ ¥ % DON [0.075, 0.1, 0.2 ?[é()uff;c 3'1 me/kg (KETI 0.05 | 0.025
NE mg/kg (K -0.2 mg/kg (KE T 3 FT~
THNEH) 19.3 /514 IS IEM:
¥ 16.3 Sy ke
- 0.05 mg/kg (KE T 3BHH 1
EE N SN
o g e 5- 0 .0.025,0.05,| A
:;; e 101 71 2 455 58 DON |0.075. 0.1, 0.2 g;;ifo';ugikg HETS3 0.05 | 0.025 | 102
apeas |1 mefkg (K - 0.2 mg/kg KE T 3 G 2
EEN A
+0.075 mg/kg IRE T 3 FAH 1
G | s i 0 .0.025,0.05,| FEMMEM:
(Ema 1'E’5_A poN|0-075+ 0.1, 0.2/-0.1 mg/kg R CITMEM: 7 L 0.075 0.05
7K), HE ¢ mg/kg K - 0.2 mg/kg KE T 3 FE 2
RN
Elﬁiﬂ? gf: i * 8670502§ \10'%55 £ 0.075 mglkg RELLET 3 0.075 | 0.05
K). Him | 15"AcDON mglkg K| DT ST ' '
TR, A—7 G
I T7HDMS0) | |,
¥ 6~8gn o 4 iy F&# DON 0.075
I 15"*%\ W] 103
20 kg -
(1 #E4~65H) ﬁ H";%E F&H DON 0.02
TH A=
LT
N i
#E, 8~12 18 (Eﬁﬁ% et 0 . 0.03 mgkg|
i 15~ ). 80 43|Ki% DON e < Mg 7R L 0.03 104
201;g (1%%38%K6@
2~4 §f) 85
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IR A 45 -

(A 2 R Ui 0 . 0.01 mg/k
). 80 43|ks# DON iy SR8 pEnk L 0.01
BXIC6[E
k5
7y a—s B ARG _ A
o —, F3|(4 B K55 DON ?n‘/ko'{giﬁ‘ 0-3 O;Tf/,ki){iiﬁﬁijﬁ# < 0.3 0.03
K. 8~12 38| /K). i g8 ST 105
. 15 ~|FkiNE s
20 kg (E PRI 0 . 0.01 . [-0.1mgkgKETA4EHT~T
(LRE2~ 45| K). FDON |0 1 ofke (R | 7% 15 20 LU IC g 0.1 | 001
B [m]
T X MR,
20 kg IR, 4 |K% DON Zo‘m:/i‘g ﬁ?]; IR L 101
(1 8% 4 58) )
=R
vy —, BB 0 . 4.7 mgkg 106
e, 9~10 ¥ [JEAH. 49 H k55 DON |fid kb (0.19] - @72 L 0.19%
#in, 27.5 kg mg/kg R/ H¥)
(1 #¢ 3 5H)
* 44.4 mg/kg AR C 4 HF 2
FE AN M-
- 97.2 mg/kg filkEC 4 BEF 1
) . L 444,972, T2
TH. 1.5kg BAT. 4 ANTi5% b (1)249 2;75 I N AR
AgeamE |70 vER Oy o éﬂ*ﬂr “1-124.9 mg/kg BT 4 GH 4
merss FEpA A
+227.5 mg/kg BT 4 5HF 3
S g 107
75, 8ake e 1 | AT S PO T 1197 mekg gL EC 1 R -
(1#E 450 vER Y mefke STk SRS
0 . 1.34, 2.55.
74, 11kgl, ANLIGR R 512 0 639 o | L ¥
s PR 2LE 0o 783, 863, 11,0 " EIER L 0.6
mg/kg ik}
TR I—7
N — 75
72@;{ U:;ff% A% R0 | 5.08. 145
s 71 23 \mglkg FEHO | 108
- ~ = < IEH-7
Z‘%ﬂ{f‘ B4R 5B | g s ssl0.9. 0.42 meikg| TS L 0.42
(hﬁﬁm% Yo |tkE/R)
5H)
TH, T4kg |,y N 0.5 mgkgtd . 109
(1 i 64 57) 1BEE. 35 H |15Yw/NZ ¥ ME7e U
7 2. B
%, T.7kg |, o e (02 0.9 200 [ 110
(1 Bk g| e B (RN & o iy | B L
5H)
S f i b 11
23-27kg |REE, 9 ]7;:_]:::/1\ 5mg/kg fi#t| « 5 mg/kg ikt Clg it
(1 B 15 89)
4% .64 0 . 0.025, 0.1.] - 0.1~0.2 mg/kg (K T#H 5
¥ CIBRTRE . |y 0.2, 0.5. 1.0, oI g 97
N R T R e L e 010 | 0.025

RE

IR
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A% . b—7
o 0.1.2 4. 6.
’; }iif U7 8. 10 mg/kg fil
R N sRIEYL/NEHO . 0.075, L
. 15 ~|REE. 14 H ; 5] ?1(5 0.3. 0.45 - 8 mg/kg FAEHLL L CHEM: 0.6* 0.45% 112
(2101%% 9~14 0.6, 0.75 mg/kg
g8) IKE/A*)
. 0. 1.2 4. 6. -4 mgkg fE<C2E] 15
2 1
;ijji 8. 10 mgfkg fil|  ASELE:
. SRTEYL/NEHO L0.05.0.1. | - 6. Ak R - 7
h~T L 1~9|JRAE. 14 F ; i ?2(0 0030504 GL 8 mefkg fHCILIRM 2 0.2% 01% | 112
ﬁﬁgjgg 0.5 mg/kg (K| - 10 me/kg Tk T 8 Fr 4 55
- F*) N A

* . JECFA |2 L % Bl

AL NG SR E S S

(2) BRMESEHER
# 5 ICDONDF G & 2 diatmi B Ofs R 2R L7z,

x5 HFHTAX=AL/—IILON) ORORXFREEREICLIELHSHHABROBR

AN
=~

B/ g 1 0.056~0.1 mg/kgihkETH -
oo —77. IREEHRG-TIX 0.19~0.6 mg/kgRE/H O H & F TIEMIIFRO 50TV
W, F2. A X TIEERDOND 0.1 mg/kgiKE D FH& 5 TR FE0 Sz a8,
IRET 5 ClX 0.45 mg/kgiAHE/H O A EF CTIEMHIZRD 51 TWRVW(EIRIT, 2]
112), &Y Y ROT X2 1.0 mg/kgREO H &% FHIRNE 5%, DONIL, IME =5
T Enz, 72 TIEe Y Y0 2.5 (FORmENME EBERICET D Z &M
IRENT=Z(ZH113), v b= (5HTs 5-hydroxytryptamine, type3d)= &KL
HEOLLGIZXL Y, DONIZ LD 7 X IZBT IEHERIHE SNzt WO MEND 5 (=
FR103), F7=. T o JE T SHTs 2 &M &I L7/ N EB O ER S #ils T
BY ., HOMESHNEIRIELENED b Tnd, (BH114),

i i EEN LOAEL | NOAEL S

B FE L s | (mg/leg £ | (mgfkg K AT L (m%/kgg)ﬁi (mg//kg)ﬁi% %5 Sk
) #/A)
0. 035 - 2.5 mg/kg Bl T
~ A 0.25. 5,10, " " A LD P,
BALB/c . TH 20, 50 3'37‘ 615'3‘ 10 mg/kg fAHII_E TIRE 13 0.67  \TERAER
4~6 Il T AN W iR oD 115
(1 HERE 4 - 2~3 WP 5T 4 P 3
) 30 B |0, 10~20 VCIC F IR AL % 5 DA
B 73 B

< R \ @o. 037" 8 mg/kg FAlE CIEEH EJH
ICR, 3 # o6 149 | 2
Hi 148 |02 4. 8 (ﬁk@o 641 - 2 mg/kg fRILL ECRE|  0.87 116
(1 TR A5 081 ‘15')9 Y| BN oW (), R i
10 L) T BRI DI
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0, 1.2, 1.8,| « IREEIEINHE K ONEEE B
o A 0812 16)y, PR Bty 72D 12
i 14 H 117
e 0048 |y og 1p| 4 meke MESUETHE
T IR ‘
- ABRHIINIC 7.5 mglkg
RE/ A& GRETIL 24 [T
~ U A Hr 23 PLAET
Swiss-Web - 2.5 mg/kg RE/H B HRE
star, B3l 0,075, 25, TIE 24 PLrp 12 PLIETS
# 35 1 75 . 2.5 mg/kg kE/A L Ec| 07D 118
(1 #KE 24 feiik - BRR - U R -
1) HILE DEAL
- 0.75 mglkg K/ ALL L
CIRE & OB AR 28D
~ U A
NMRI . 0014. 014 |10 mg/kg falkECARE N
18 ¢ 42 A |01, 1, 10 |, | POl SREFREVIALRE  1.4° 0.14* 67
(1 BERE 10 14 %
Jt)
~ U A
B6C3F. Jift 005 9 5|0 007 |-2 mgke f G A E N
% 56 H 16 '2‘5 T 7028, 07, | P, IFlREE. BEE| 0.28° 0.07* 119
(1 mEME 8 ¥ 14, 35 BoRED
Jt)
- - it 0.25 mg/kg A&/ LA
7 by FX O 1 meke (KE/
Sprague-D - . <
awley . i 0.025.05.| D SRR U
A 60 H 1 A o 0.25 120
(1 Pl -1 r}1§3/kg ﬁ—‘ﬁ/\ﬁ T%Hﬁ&
95 IIC) Qﬂ+ﬂﬁ-§cf©%;V/H&@
A S FRH D
7 v b
Sprague-D
j‘ggf’zywé 90 H 0. 20 0, 1° - ke 1" 121
(1 #EE 10
pL)
& d— - 3 mg/kg flkl CHEAT R K
T —, 0. 0,08 OMA 5 18 0 =& o Yk A S
10~13kg |32 H [0. 1. 3 0ot Wi ffgEha—2r 17 V| 0.24% 0.08* 122
8=+ ’ VRN TF Y — L
6 58) b
7K, d—
73—, . 5 (900
275ke  |7T# |0, 47 0. 0.19 Eiﬁu;i:gf ((2230//")) RE ) g 106
(1 BE LB I
3 5H)
7% 10 kg 0. 03. 06, |0, 0.012,
(1 #BEME 918 |12 0024, < ARE MR 72 L 0.048* 123
5H) 0.048*
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- IREHEINRPA 72 L

. - BERAR A L

7% .60 kg i s
\ - BB U > SERIZHSO IR

1 ~ N A * "/EJ > N *

;E)Ei 3~6(90 A |0, 1 0. 004 T e gy 0.04 124

\ 0 (AT AT T 7

V)

7H, 9— - 6 mg/kg ¥} DON T
2 \‘/‘?M 0. 6mgkg éﬁ%&w{dsﬁi%bﬂb%@ #5 DON &
12~15 i _|PoN Wb 15-AcDON ¥
i 2~3 38 | +2mgkg -DON tZdfho kU = I 3AcDON| 125
(1 FEHE 5 15:AcDON X TEUVELEOMICERK & OBAETEH
5) 133-AcDON REAEERIZED LN L
- ot
R BN 0. 03. 06, - FEETE K OMKRE RN 1
9.8kl BE8 I |12 WAL 126
I 9 §8) - ASAT OHEANEETH
ST R T CIEATE. REBINER, M
Lo ﬁ?%‘kii;ggﬁ e

" T A=K ik I3 .

v 1 HM .\ . L N — 6" B o 2
Z%ﬂgiéla 0. 20 0. 16 R LR R oEE| CHIELTH 127
) FDBEs L HiDON

- MEH B L N
- 1 mg/kg {KE/H LI LT
T v RN
(B ;722 14 A 1. 5 MR OBD /MR 1 128
G5) fIEROWBD. 747V
) I R R

* JECFA |2 X A #a & fiff

D vIR

BALB/c~ v A(1 B 4 PU)IZ, 0, 2.5, 5, 10, 20 X% 50 mg/kgfil£H0, 0.35,
0.67.1.3.2.7 X1% 6.5 mg/kg{KHE/H IZFHY4)DDON% 7 H IR 5 L= 3.
TN TODONFGHE CHEEFERD . 10 mg/kgfiBtLl b5 CIRERD & O
iR BB NRD bz, £72. 10~20 mg/kgfilEtODON% 2~3 &5 L
TR 4 VTH 3 VLI A IR L & £ 5 DR R B2 H 72, LOAELIE 10 mg/kg
fil#H1.3 mg/kghE/H), NOAELIZ 5 mg/kgfiil#t(0.67 mg/kgk&E/H) Th 7=,
(&H115)

ICR~ 7 A(1 BEMERES 10 PE)IZ 0, 2. 4 X 8 mg/kgfiil£tdDON% 14 H [j#
H L7zl Z A, 8 mg/kgfiltHx G TRl 7T A, %¥D 7 A& bRHTHED
B ENAEIZHED Uiz, 2 mg/kgfil 2L E OG- DOMED AR EBEIN=R S A1
Wb Ly, %0 2 B ClE 8 mg/kgfal & GREO A 0380 Lz, £7-, DON
B R CRMERBOAE RO PR bz, (B116)

ICR~ 7 A (1 BEMERES 10~12 PE)IZDONZ 0, 4, 8, 12 X% 16 mg/kgfilkl T
14 HFHEEER G L7 R, 8 me/kgf Bt Lo B CHEEE O 2, &2TO
B 5BECIREEMMEHE 2B bz, (BR117)

BiEFL1% O Swiss-Webstar~ 7 A (1 Bl 24 PL)iZ, 0, 0.75, 2.5 X% 7.5 mg/kg
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{KTE/H ODON% 35 H fEshilie 0 % 59 2 S8 Be G-l s 326 < iz, &
BO2HETITRBRTIZIZE A LD~ T ANET LT, 2.5 mg/kgKE/H &K 5HT.
Ff R D . RIZ 31T B U oo NER & S i o0 ek B OVERE R O SRR & /s
ks ERZIESE A GE Hav, B BE R AR M BR K OVIR i 2R ifn 386 00) K OV ik =21
RTA—=ZGRMEREL, ~~ 7 v M, ~E7 a B R SRR M ER 55
BEORWINCHLHENRD bz, 2 TORGEEICENT, BHERD, KE
Wb MR B OV oo AR s B B I8 1 QNS H O FE 6 B OB BTz,
LOAELIZ 0.75 mg/kg{RE/H Th -7, (Z:HR118)

NMRI~ 7 A (1 ## 10 P2, 0, 0.1, 1 XX 10 mg/kgfil£tDODON% 6 i ]
IRAT G U7 fE R, (REBINT 10 me/kgfdBlODONA 5- 2 7-FECHEICHD L
7=, (BE67)

B6C3F1 ~ v A (1 BEME 8 PB)IZ, 0. 0.5, 2. 5. 10 X% 25 mg/kefidktdDON
% 56 HREREE 53 2 KAE B G- 3 BR 0N 320 S Au7z, 2 mg/kgfal Bl Eofe b
BECIREIINFEORD DR B v, Mg, b, T, Bk Ok o E &5 H
BIRFECHED L7223, MRREAO 2 b1X 7292 - 72, LOAELIX 2 mg/kgfidkl (0.28
mg/kgRE/H), NOAELIZX 0.5 mg/kgfi#}0.07 mg/kglk&E/H, W71 HJECFA
L DHREM EEZ BN, (BR119)

@ 3vk

Sprague-Dawley 7 v b (1 BEERES 25 PO)i2, HERDONE A #£H0, 0.25, 0.5
X% 1 mg/kgRHE/HIZF M) % 60 HM#5-3 2 KB G #MERBR D e S 7z,
T RTOFRLGEHEOHEK N 1 mg/kglASHE/H & 5-HEORE T, AR KL 5 REH
PN 2580 bivlz, £72. 1 mg/kgRE/ H 5RO REIZ I\ T2E 05 & OIS
BT IV IABEPNEREIZEAD LTe, MEFHNROVER T A —5 | fid
B E, WONIHRBEHR T LICAEEREITR D N2 ho T, HETIE
LOAELIZ 0.25 mg/kg{R&E/H & & 2 bz, (BH120)

FEHL L 72DON% 0 XX 20 mg/kgfilklt DR E TlHEDSprague-DawleyZ » hiZ
90 HM B MR SEoE 2 A, AEREIRIT RIZBIE I N> 7, DON#EH
DT v MIFESIRDMED o 723, fELREE X o 7o, SR EIZTDONE
el Lz, (BHR121)

@ T4

FEHRDON T HRIEY b vEras L LT, DON% 0, 1 XiT 3 mg/kgd T ofil
B2 A 10~13 kgD E I — 27 v —7 X (1 BElE 6 50) 1 32 HF& 545 18
P 5B S i S -, FERDONOHEEEEE L 0, 0.08 X 0.24 mg/kg
RE/H., BRIGRDONDOHEEEIEIT 0, 0.09 3iX 0.22 mg/kg AfE/HW T4
HLJECFAIZ X A HRAE) Th - 7o, {54EEHIIE 3 mg/kgfiktd 15-AcDON K Y
1.3 mg/kgfilBtONIVEH & £ TV 2, DOND 3 mg/kgfalbh# 584 Tid, #AEIRH

28



% b 7o < B E K Uﬁ@tﬁébnfm) 2D Lz, FERIDONEERED 7 ¥
@M@t%bnfﬁz)@& H#%IZ[EE LD id L H X5 Y DONFERHED 7 % OfEIE
PR A2 U Ol Le T 7=, *HBEE & bhis L CDONEREED 7 #1215 ik
Hoa—7 a7 ) BRENMEMEE 20 BABECaLTF Y — VBERE - T, (B
H122)

EBa—7 vy —7 X1 B9 EITHTDON% 0 % 4.7 mg/kgfikt TN
L 7Tl %72 & 2 A DONE R TR & LK OMREEE =238 L 72, LOAEL
1% 4.7 mg/kgfi#H0.19 mg/kglAE/H . JECFAIZ X A El) Tdh -~ 7=, (ZHR106)

0.0.3.0.6 X% 1.2 mg/kgDiE)E TDONZ & ofifl 2 8 Wbz » T7 # (1
TEME O UEDIC G272 & 2 A, BT ODONIC L VB E i Z SNAHKRERIN~DH
B BTl oo o7z, NOAELIIARBR O EHE TH 5 1.2 mgkg ik
(0.048 mg/kgfAE/H . JECFAIZ L 2B ME) TH-7-, (ZHE123)

DON% 0 X% 1 mg/kgfialtha Tefialft 2 90 HR 7 # (1 B 3~6 B &K 5T DX
HEREFEERR ) i S iz, WELRRFAORmA TIx, 1 mg/kgﬁﬁﬂ@DON iz &
DRI U 2 SERIR SO IR B2 DM E BB L S VT A3, RREEE
CABREATIE 2o T2, (BH124)

I—7 vy —7 &1 B 5 B)ICKHEDONZ 0 XL 6 mg/kgfilkhT 2~3 [
IREER G U7 fE SR, BEATE L OREBENR OB MER D580 STz, (BE125)

BlESL 77 2 (1 BEdE 9 BE)IKSTL DONZ 0, 0.3, 0.6 3T 1.2 mg/kgfi Bt Ty
L 8RB G Uiz B, A& K QYR E MBI EN L oo 7o, fih
DT ANTXURT I ) N TV AT o 7~JZ(ASAT) . DONOHEIZKFL T
HIMERAFRD S0, ZRITBMTH Y . IEF OFKHNTH - 72, (5H126)

@ SFAVFay
UFAF a A% 1 B 21 HEIDON% 0 XX 20 mg/kga Tofi it
ZAGEE U7c, BEE, (REHNE, MRTFH/ 37 A —&2 CERRMEREFE, FHHR
(BRI 38 B, IR M ER e 8 PR ) . KRR A T L. Ok B 2 S OV M 2 2~
DB T2 o2 b DD, DONEBRIZ L > THiEF LT 7 208 D L, (B
HE127)

® YL

TP BE 1~2BE)IZDON % 1, 5, 10, 25 X% 50 mg/kg KT CHi[A]
o5 KON L5 me/keg (KEH/H T2 MBI KER DG+ 2 BRNThNT-,
50 mg/kgRE CTH[AER G- I N7 280D 9 H 1 BHIZ DWW T, 5 24 K& IS
U7ofG e, Bl OVDAMEC o i, K E Oz b, SPEBR K ONT Y > SHE %
TOBEIFLNRD EWLO B o T2 OV TRRFFAVICES 22 L 7GR, &5 48 If
W7 B MR EERE BE DR FHEE 25380 B, Z OREEREDOIL P& 5 2 % b
AR L. 1.6~2 » ﬂ P& HEE RE O IE FAL OMEM N FE D BTz, AE & 535k TlX
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1 mg/kgK &/ H UL T/ MRS ORI . M/ IMROFLTEREDA . 7 47V 2 7w
WD 72 & O MIREEERE DD 338D S8 MREEE /ST A —# (% 1.5~2
r A1l Emt@{tﬁﬁmb&b bz, (&07128)

(3) BEt - AN

B6C3F1 ~ v A& f\ = 2 M DOIREEE G2 & D18 Thi iz (&
6), HWERER 50 PCAN5 72 HEEICDONGHIE 95% ; 3-AcDON KUY 15-AcDON %
BERVIZE 0, 1, 5 T 10 mgkgB AT 2EHETENLZHL 0, 0.1, 0.5 X
1.1 mg/kgR&E/H, METENF4 0, 0.1, 0.7 XiT 1.6 mg/kegfk&E/H, JECFAIZ
L AMEE NG 2 ST, ﬁk&aﬁi@ 1 HEEHEICEAIT 2R > 228, JECldm A
BO 2B A EEEN WD (K 8%) Lz, 5 &Y 10mgatih% G- R D i
HEZRB W THREN A EL _ﬁf) uto 5 KN 10 mg/kgfilktf G-HEDMETIEH O
IgADHINN(56%) K KgGDOHIMN0% AT 378D Hivlz, 5 LT 10 mg/kghl ki
HREOHEZ WO CTHIEO M B RN U, 10 mg/kgfiBHE 58 IR o ARt
HENHDT 2 & & BITHEROMEXTEENAEIHN Lf:o H“u’ Jibd IR, AERE
Fafi, AR, AR, ~— =R, BE ZE, ML BRI, j@bﬂﬁ'& JFhek.
Mefge, M. DR, MERAR. BE. lHo o, H. +¥?aﬂw\ ZefE, BliG. B,
fERG. ERG. U ooNEiL CERE. MR, JRE. RISCAR. FEE. RR. AR, TE.
TE SR, IREL, DN ﬂéffﬁlﬂfx B R M OV ) 2 AR S A0 LS TR~ T A
Klgias « AHRE 31T 2 BUMESSMEIR 22 M QNG IR 28 DI A RENNIFR O B iv7e
> 72, WFBIZ 3T D BiEE R 28 M OGRS 28 O AW NIET Ny
A BT D IR O R A RITHBIRFIICIED L, Z ORI IIsEE 20
IZHEE ThoTz, HRIZET AR AE ORDIE, ZORMO~ 7 A THILI
TWAIRE & il B ORBEARLE OIEOFMBEZ M LR L E 2 iz,
NOAELIIFEI O EHHET 1 me/kgfikH0.1 mgkeg KEH/H)Th o7z, (B
129)

£6 TAFL=/AL/—ILDN) OEESHERBRESR

. ROR LOAEL | NOAEL P
DA | kg fi 1S Ee (mg/kg | (mghkg | fii% B
S R IS AN IS L) ik
~ TR, ()0,
B6C3F1 0.1, - 5 mg/kg ALl LT
. 22~28 | {REH, 2 |0, 1. 5. | 0.5, PR ER BN =R 0.5" 01" 129
H s o 10 110450, | - FEESRAR O HEK ’ '
(1 B 0.1, 0.7, KT
4% 50 ) 1.6%

* JECFA |Z X % #a 5
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(4) ETEFEESKE
£ 7T IZDONOEFEF AR O R 2R~ Lz,

£7 TAFI=/NL/—)LOON) DAEEHRESHSAERIERE

w5 BE5 &
s ) LOAEL | NOAEL - S
PR . | mglkef | (malke o &%ﬁ% &%ﬁ% W)
i £ KE/A)
;W’?:; : - 0.375 mgfkg A/ H
Webster 1REH, 30 THEW OB E., fR
el 4 ERiSE JK EJE»
. \\,L( i 0\ . . I3 == .
4 ;&Zﬁ‘f 5 0 | 15 meke thmimT | 0375 %ﬁ?ﬁ 130
15T fid B IS LY LN R A
i 10'\/\  2mg/kg R/ H THR
20 [5) HE
<~ A3
EN 1REH. 90 < AREREINEH, SR . £ BE %~
(1 #Es | A 0. 10 1015 FEREOERMY | 1P DR 131
~6 [It)
i
;W’?Sj‘ g%ﬁ - 5 mg/kg KT/ AL
Webster | Ok 0. 05, 1. T AL, BRI
30¢ o~ 25, 5,10, | HEIN 1 0.5 F A 132
glﬁ 15~ | 1 éN 15 + 1 mg/kg RE/B LI L
= l=id
19 ) 11 H. T
- - 2.5 mg/kg KE/H &
Somnge 0 b O R OV 8
. D AR B
Dawley, Ik
Eg‘w &y FJSEE 0.05, 10, | * 5 mg/ke K#/H T, . Lo B~ | o
32‘5_350 619 El\ 25, 50 BTN RAR o B 8 K T ’ ’ DR
o(1 B 12 F AR AL M OVKS B B K
~15 ) JBEORS 5 o B W
K T BRI H
AN
Sprague-
Dawley. | JREH, &2
T 190~ | ElAfKE
210g. M | 60 H. 0. 20 0, 2 « IR 2% BhE 134
165g(1 | #f 15 H
B HE10
V. M 25
L)
1REH, 6
- -
e | 545 1 ek /1
Dawley. | il S+ 0. 025. _?Z@ﬁ?%QMi BT
30 By | IEHRE 05, 1 49 METLE - 025 1 130
=] BX = 32 Pl
(1 BEREmE | BRS }?ngju@ﬁmkﬂﬁﬂfﬁ
%1500 | 5% .
3 b4 ]\\ ]Ebﬁﬁ 20 * @%brﬁﬁﬁfﬁ l/\ %%
F344 a0gge | 0 0-5. 2. | 0. 0025, mER L 005 | b 135
(LEEHERS | it | 5 01 025 | - BBV AT 25 =
PL) g HRIANTHE T
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e YNE]
5 R
= \ 0. 02, 1. | - MRUEN -,
A 75 15 5 10 LA 1 0.2 AN 136
- -1 mglkg KT/ A5 %%@’g
77 R FEBI O T F B o o
Sprague- Rikterom oo | O 05 | E&AFH
Dawley\ 9@%”%‘}: 2 (E-«'/“‘:‘—“»E/j/jj'\‘ [ﬁ Y& /}\ % #a
o O 0. 05, 1.0, AHAE DRk 2 - 137
® N 25. 50 - - —
201-225 | 28 H - 2.5 mg/kg KHE/ALL BRI 3 H
g(1 7 24 T, B E, 95 10 P % +5
JE) SR RO & M : ) 1=
BALIMET
::L““f)
-8 |
A3 ;Eéoﬁ‘ji (1)5‘ 7'350‘ 0.03, 06, | - VLI
¥, N | 116,18, | - BEMW LR O K 1 0.6 AT 138
30 A 60. 120, N
3.2 kg 940 2 HJED
(1% 6~
15 Jt)

* JECFA |2 X A #a &

D vHR

Swiss Webster~ o A (1 ##E 7~15 UL, #tf 10~20 VL2, 0, 0.375, 0.75, 1.5
X% 2.0 mg/kgRE/H ODON % JRAE £ 59~ 5 A5l K OV AL FE MR 8 Sl < 4
7=, 80 HiMlo#HEH#IZ~ 7 A(Fo) & 22, HESHE, HE(Fia)% 21 HiinE T
BRAE L7z, Fo~v v AIEE LR, 2 B H OMEIRMITAEIR 19 B TER& L, £h
5ORRIREDICONTHIRBIEE, Wi, BROTEEHRA L, Folfi~o x
TiE. 0.375 mg/kgiRH/H LI E OB HRECEETE, JUKEDOWD 2N, Folff~ o 2

TiX, 1.5 mg/kgREH/H & HH THRERD DBBO G20, IERFEA~OFEITER
DLz, £72. 2.0 mgkgKE/ H RGO a B8V T, AFER
B, ARAGH. EREEORD D, FibTEFRES, PR IREEORD N
RO LD, MR R o 72, (BHR130)

3D ZMD~ 7 % : IL-6KO [B6129-IL6 (tmlKopf) (IL-6 &fx1-KIE)].
WT [B6129F2(#E{511.-6 &1 1~ & £i->B6129-1L6 DB AEM)] . B6C3F1 ~ 7 A (1
BERES 3~6 PE)ICDONA 0 i 10 mg/kgfi BT 90 H MIRAN+% 59 % Az
%ﬁ%ﬁrﬁi‘%ﬁ’@ém‘:o DON# G OMREIL, *HRBRZE X THEIZED L2,
FHARFRZEA TR D B o 72, DON#EIL-6KO K (*B6C3F1 ~ 7 2 Tl
R RSO BEENA RIS L, (3131

RS 8~11 H D Swiss Webster~ 7 A (1 B 15~19 L2 0, 0.5, 1. 2.5,
5. 10 X% 156 mg/kg{A T/ H ODON Z 5l #e O 2 5-3 5 3 A el 23 3k S
72o 10 Xi% 15 mg/kgRH/ A & G-HEC I 1T 2 RIRRIGEA 1T 100%, 5 mg/kg
RE/BHEGHTIL80%E 72, 1, 2.5 XN 5 mg/kgRH/H & 5 Tix, BIEIC
PN D BL 5 DA TR B ivTe, IMINAE(26%). & +5(19%) KX OV INIMTE A~ 42
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(93%) 72 & DHEF LTI 5 mg/kgWE/H B HHE TR O HiLiz,1.2.5 X' 5 mglkg
{REE/H & 58 CTHEIRFREREE DR biv7c, NOAELIX, 0.5 mg/kglk
H/HTH-T=, (BH132)

@ 5vk

Sprague-Dawley~ »~ k(1 #£/ 12~15 PB)(Z 0, 0.5, 1.0, 2.5 X% 5.0 mg/kg
K/ H ORERDON% 28 H IR O &5 L7, 2.5 mg/kgfAHE/A L EFG5HET
(REIIN L OB R A BT L, BHE EE R OO E &0 B2
MIRD BTz, 5.0 mg/kgRE/H & 5HETIX, BISZARE B &, - L O
FEH RIS T35 G L ORI EIREE 7 7 2T V)R EREICED L, BT
iR S (R EAHE I IR L 0 A B E o T2, X TODONEREE CIiLigIf
Ha il As L o (FSH) M ORI A /L o (LH) 2 B A3 58K AE L CHEn
L. M7 A b A7 0 VBTG EICEF L T Lz, SEREERE T
%, 2.5 mg/kgiRE/H DL B GRECATEMIZNE, B TR ORI RE D
manEigR sz, (2M#133)

FEHDON%Z 0 XiE 20 mg/kgZ & el fH#) 2 mg/kglAHE/H, JECFAIZ L 5 #
HAE) % 2ZBCRTOREL BE 10 V) & OMEE(L B 25 PB) D Sprague-Dawley 7 v MZ#
NZI 60 B KON 15 H BG5S i S v 7o, IRR=RIT, <t
HET80% THHDITxt L, DONFGHETIX 50%IZIA Lz, WEWOMERIL,
PR SOXIRNE VR OB MR EIZEZN o Tz, £, FBELINE O
MR I 2 v o 72, (BHE134)

Sprague-Dawley~ » (1 BEffEHES 15 PO)IZ 0.25. 0.5 XiE 1.0 mg/kglKE/H
DODON ZIRET B 53 5 A G A m ik s 6 S v 7z, IREFEIREZ 6 B 5
%, RS AR I R A @ﬁ?ﬂ&@?ﬁ:ﬁujbb IRRE BRI E &L

THRIEDFRAEIZRITTHELZ AT, RIRHED IR OB & & B A B 7R
RN BT, T DIENDIRER &Uﬂé"ﬁdifiﬁt/\@%ﬂ“ XA BT,
(& H130)

Fischer 344(F344) 7 » (1 B 23 PO 6 72 HHEZ, FEEDON 0, 0.5, 2.0
X% 5.0 mg/kgZ AN L 72 B EHZE 1LE 40 0, 0.025, 0.1 XX 0.25 mg/kgRE/H |
JECFAIZ L 2 #a5501) 2 (AR ] R IS HG 3 2 R AR MR N Bl < vz, 2.0
KO 5.0 mg/kgfl B G-HE Tl AEIRIE TRFO REENV IR E 2NV ME 235 D |
i Wi M OVF 5 43 HE % O REAMA . TIIRHIRERIC LR TR BICBWE R Tldd - 72

N, WTNORGECREWN TS, WIRARE, B 5L H M ORI o0 %8 A4 58
IZOWTIIFHMCA B R EBIIRD b ho 72, (BHE135)

IEMRES T~156 BIZHMT T, DONKEAEHK 0. 0.2, 1, 5 X% 10 mg/kglkdH/H %
7w MssflR O &G LR, 1 me/kgfA /B L EOAREORE TR FHMECEL
AL & DOF R B E) 3D Hit, NOAELIL, 0.2 mg/kglhkF/H ThH-7-, (B
136)
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IEHRES 6~19 HIZHT CTDONKER 0, 0.5, 1.0, 2.5 X% 5.0 mg/kglAH/H
% Sprague-Dawley 7 » k(1 BEME 24 POIZ5RBIRE D5 L2 K5 K. 5 mg/kgiRHE/
H B 58 CREENM OB & K OMRE N A BISHE L, [FIE R O 52% 0352412 WL
i, FER G0 ORE - R CEOFEHEITAEICHEM Lz, 2, BR
ONEIRE L BEERE OF B el REERAERORFE AN OV RS 4
i, HEfR, e, &M, PRE KR FEOFILOAERIKTRRD bivk,
2.5 mg/kgRH/H & HHETIL, RICEERE, BEEE RO OB F RIS
KT L7z, HEWoORTlgfaxtEELIX, 1.0mg/kglAHE/H DL B G/ CHEIZH
L. OB EL EMERS 5 L& 2 bivlz, NOAELIZR#Y C
0.5 mg/kgf&®H/H ., MBI T 1.0 mg/kglkEH/H Th-o7-, (BHE137)

OBy &S

— =7 v FAGR YV BE6~15 D)2, FIEH 0~30 HIZH T T O,
0.3. 0.6, 1. 1.6, 1.8 XX 2 mg/kg{AH/H @DON#&'&E?&@%%M 1.8 KX
2 mg/kgRE/H B GHEICH T D ERIGERIZ 100% TH YD . 1 LT 1.6 mg/kgREH
/B BEH-RECIIRR VAR E 2R u’_o Z U REEN Y D IR E K OB Bii) DR T
boLEZ LN, EAEEITED 5N/ h > 7=, NOAELIX 0.6 mg/kg{A®H/H
Thot, (BH138)

(5)&zE

DOND &M O R A2 £ 8ITE L T,

Salmonella typhimurium’ A\ 7z = — A AR Tl ABHEMELR OF HEIZH
o 5T DONIZZAE R A2 FHRET (S 139, 140). 7 v MMCHFMILZ A=
in vitroD R EHDNAA AGABR(UDSFRER) (X214 THh » 7= (5Hi141), £7-. DON
IXV79 Ml HprtB s 1 OBIR T 28R B R A FHE Lo e (B 142) |

in vitrolZ 3\ T, DONIFR AR R EFRIER 2 7 » MR HIR(ZE140) K O}
V79 fil(Z 143, 144) THE L, ¥ v v A CoOMBMEZELZRE Lz (B
145) ,

DONIZ~ 7 ABALB/3TS3 Hifld O B Hiafa % Uik L7- (5 H146) 73, v-Ha-rasiE A
BALB/3T3 fﬁﬂﬁ%%b\t%ﬂﬂ;ﬁ WEEHT v A R TIHEA =2 —va VRN 1
T—va UIEEIERD bR o7 (BHR147)

D7 aA 7~(10 PDIZ 10 mg/kgfidlBtODON% 17 HEHEHR S H, g i Ek
ZRAWEaAY T oA T, B TIEIH 20385 DNABGEZHE LT, (B
R 148)
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£8 TAXY=/L/—ILDN) DEEEHHARER
& 8-1:/n vitroREg
FEAMTE B AR R (e Z MRSk
e 5L e S. typhimurium TA98, TA100 A
3 7E Gk AR B ~ L)
T IR ZRIRIR S TA1535, TA1537" 0.4~400 pg/plate iz 139
TR B S typhimurium TA98, TA100 * 0.7~500 pg/plate (=X 140
IR ZEIRAS L E. coliPQ371C & % SOS* 5~500 pglassay Gt 140
. . F v A4 =— AN AKX —VT79 40k
5 TSRS B ~ 23
BIRTFZERE R Hprt /51 1~3 pg/mL et 142
FEM DNA Gk | 7 v MEICITAR 0.1~1,000 pg/mL i 141
DNA &1 E. coli K12(2 #) 0.7~500 pg/mL Gk 140
Qe L F A == ANLAZ—=VTIHMIAL | 0.1~1 pg/mL E’?éi 143
Yoo R B F ¥ A =—ANLAX—=VTIHIN | 0.03~0.3 pg/mL E’g{f 144
Qe (RS 7 v MIMUIT R 0.001~100 pg/mL E? { jr)é 140
IINEEF 7 MMRIFAHRD B 100 pg/mL o 140
Sy oy FRES A . ; "
%fv/ 7h R F XA =—ANHAZ—=VTOHMM | 0.1~0.5 pg/mL PR 145
PGS
AR e BALB/3T3 ~ 7 A JiRflfia 0.1~1.6 pg/mL itk 146
o i v-Ha-ras ¥ A BALB/3T3 < 7 A N -
TEE iR R 0.01~0.2 pg/mL Y 147
* SO ILELTELZ ¥ 5 8 L IED 7RG, 58 1
e R 2 O I ARENE AL 2 R S 56 L Eb WS H
** ] ng/mL T2 =—4% 4 XHE/ ; 10 ng/mL THRIAEESER 90%
& 8-2:/in vivoRER
P H R il R N
DNA#E (2 Ay v7 | 7rA 77— DON (10mg/kg fd bk 148
L) B % 17 ARG L7 M A sk 7
(6) T (REEM - MAESHSE)
D RESH

a. RELERUVBRRERE~ADZE

# 912, DOND G IGE K NEGHRGME~DORE L £ L iz, DONO# S
W2 L0 B OGO B R, BYHRPIEOIR T, BB 70 E R EE

ém(l/\éo

(@) ¥R

Swiss Webster~ 7 A2 (@314, 1 &EifE 12 PL)iZ, DON% 0, 0.75. 2.5 X




I% 7.5 mg/kg KE/H O T, 5 HEFRHIRE D857 5 s mtEalbR s 52
i S 72, 7.5 mg/kgRE/ HRGEED~ v A%, 3 WRILANIZT XTI L,
0.75 KO 2.5 mg/kgiRE/ H & G5HHIZ BT, b Y PARIMLERIZ 63 2 HLiA)S
I S, BRR O E & L7z, LOAELIX 0.75 mg/kg{AHE/H T -
7=, (ZH1149)

[Fl—HF2E 7 — 12 X 5 BINiRER & L T, Swiss Webster~ 7 A (1 BEIES
6~10 JO)iZ, FHDON% 0. 0.25, 0.5 X% 1 mg/kgiKE/H O CIRATHK
470w BR AN E M Sz, 0.5 mg/kgiAE/ B LA L o#% 53 C ik g
a2- 77 Y KRB TIa T ) CORERBAONBBOON, URATIT
(Listeria monocytogenes) &Y A 1E F CTOREM] 23 F B TE I JEHE L 7=,
NOAELIZ 0.25 mg/kgffkHE/H Th -7z, (BH150)

B6C3F1 v 7 A(1 #fitff 8~11 PO)IZ, FHDONZ% 0, 5 X% 25 mg/kg fiil
BFC 2~3 BT G- L7-#5 5. 25 ma/kghil k% 58 T, S EHGET6H
FEICHER T e Y VRMERICKT T 25 77 — 7 TG B R85 < . AB v A
NEVT = U A~OBBUESOGHEIE L, U AT U 7 EYHRHRE N B Lz,
5 mg/kgfilkl (1 meg/kgh#/H  JECFAIZ X A EAE) OBE ClZ 2 b D8
TR =R ~DEENI2 x5 7=, NOAELIT 5 mg/kefilft (1 mg/kg{AHE/H)T
Hol-, (ZH151)

B6C3F1 ~ 7 A (1 #ME 8 PL)iZ, 0, 0.5, 2, 5, 10 XX 25 mg/kgfidk} (0,
0.1, 0.4, 1, 2 X% 5 mg/kglRKE/H, JECFAIZ X 2 #HEE) OFEHDON% 8
W R G- L 72 R 10 me/kgfRl B, O GHEIC IV T B iR i &
IRAFHIZID L 7=, NOAELIL 5 me/kgfikl (1 mg/kglk®E/H)TH -7, (B
fE119)

BALB/c~ 7 A (1 #fft 4~17 PB)i2 . DON% 0.2.5.5.10.20 X% 50 mg/kg
Akl (0. 0.37. 0.75. 1.5, 3 X% 7.5 mg/kgiAH/H ., JECFAIZ L % #iEk)
T 1~2 H MR 53 2 g il BRos 2565 S 4viz, 10 mg/kgfal Bl Lo
BHERIZB T, B URMERICKTT D08, 7 4 h~~< 7 vF =2 (PHA)
Je OV AR RT3 2 M0 U oS ERIGZE  PHAIC ) 2 IR U o RERIRE
DA B 72 B O & £F O MR BB OB 03780 b=, NOAELIL 5
mg/kgfi£H0.75 mg/kglA&E/H) TH -7, (B 152)

BALB/c~ v A (1 B 10 PL)IZ, DON% 0, 0.2, 1 X% 3 mg/L (0, 0.024,
0.12 X1%0.36 mg/kg K/ HAHMS)ORRECTLHEMBAKEETHZ LIk D,
Salmonella Enteritidis/& 4= xf 3 2 FHEOMET N Tz, 14 H BIZY
NEXRTEEFHRNRSG LR 1 KO3 mg/LER SRR W CRYRIc L 54
FEROWD DD SN0, 0.2 mg/LFE GHETIIEGFERIIE DS R - 17,
F£7-DON% 2 mg/LOEE T 3K G LTz~ 7 A TS, EnteritidisiZxf
T AR E BRI LT2E 2 A, S Enteritidisi b9 2 HPHEN A Lz,
S. Enteritidis ¢ % 19 IgM & 2 38 BSOS O A E 72 b il o b iz,
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LOAEL/Z 1 mg/L(0.12 mg/kg {A&E/H) TH-7-, (B 153)

BALB/c~ 7 A(1 i 10 PL)IZDON% 0, 0.2, 2 X% 6 mg/kgDIEE T 4
RS- L=, 14 A B1ZS Enteritidis % &% S 7288, 2mg/kgll
O 58 TS Enteritidis/&Ye I X 2 17RO L OTNF-o 24 03880 L
72o 0.2mg/kgfe 5-Tix, TNF-affA 13D Lz, (BHE154)

BALB/c~ v A(1 i 6 PE)IZ 0, 2, 5, 10 T 25 mg/kgREDDON % Hi
EIRGRE OG- L, 2 FFRIRIC LA U A VA 2R EEGE SH 7, 3 HE DM
281D LA T A NV ALy RNA= E—3d, DONEG-BE CIEIER G REIC X
TE<., MilcsiFs4 % —7xm (IFN)a. IFN-of- L& 7% — K
IFN-y- L& 7% —OmRNABELME T L7z, 70, ZUE IR EEFIRIZ IV
TMCP-1, TNF-afEE O & RIEMIBOEFREN A B, LA T A LV AKE

FIgADHENMNRD Hivl-, (BH155)

Balb/c~ 7 A (1 #£#t 4 )2, DON% 0, 2.5, 5, 10, 20 X% 50 mg/kg £
BHO. 0.35. 0.67. 1.3. 2.7 XI% 6.5 mg/kg A/ HAHY) T 1 ABRA# 5
L 7= fE 5, 10 mg/kgfil B oL _E D Be 53 CHRRE B O E 72800 0338 bz,
iR BB O & i & L7ZZNOAELIX., 5 mg/kgfil£H0.67 mg/kgiR&EH/H)
Thol-, (BH115)

BALB/c~ 7 A (1 ### 12 )2, DON% 0 X% 2 mg/kgfil k0.3 mg/kgls
H/H6)T 14 HEVREERE L=, Ly RIV LRy T 5 £ CHEEISH
TR, 2 8 Y L A(Con AV U C A B 7 JHLAR e JE SE T ) 2 58
= DOIXER AT TICDONZ L LI~ U ADHTH -7, (BH156)

A F OFERAECHan: NMRI~ 7 A (1 #£ 5~10 PL)IZ, DON% 0 X% 12.5
mg/kg{AHE CHLE XX 6.25 mg/kglREH/H Cilifss 7 H RHTRHIRE O &5 L7k
. DONIC & » THIERERHF D Staphylococcus hyicusk ) Mycobterium
aviumf&G9\Z X DR OB Hivlz, ZOEMRICIE, i+ DIgA,
IgM & OLgGOHEMMARE 5325 = L AVRIB iz, (B 157)

(b) =7~V

1 HEOMEMEERINE (AL 7R )D e F 10 P, 0 ik 18 mg/kghifh
DODONZEAHT 5 ARG Y N2 EH2.25 mg/kglARHE/H) % 18- EFAEH L 7=
FER . DONIZ XY =2 —h v ZA)VIRY 7 F kT D HURISE 23 ] S 4
2o Fl2. 1 B 7B A 73 P2, 0 X% 50 mgkg®DONEEHT 5
fil£H6.25 me/kgRE/H, JECFAIC X D5 E) & a5 L= 455, DON
(2L DU U SERSFALBLR O 2358 bz, (BH158)

6 JECFA THW T 2 #FE(IPCS:EHCT70) % A\ CHEHUE 2 #EE
il iR E (kg) ERE (/@ H) | ERCE(g/ke (RE/H)
~ A 0.02 3 150

37



(c) T4

JNVT =T RL—27 X (1 B 8 59)I2, DON% 0.6, 1.8 Xi%
4.7 mg/kgE AT 5 BRIGY= U ZEH0.024, 0.072 XX 0.2 mg/kgRHE/
H. JECFAIZ X 2R E) 2 9 IHMIREE#& 5 Lo /bR, G RER I35
TIRBURIS B DS BARIFRNCED L2, (BH159)

7 & (1 BElE 785 IZDONZ 0 X% 0.5 mg/kgRE/H T 1. ¥iZ 1 mg/kg
{KEE/HC 5 MR AOKG LR, DONIZL D U v REky- 7% » FIEONC
MRS S OV o 7R O T BRAR R 2 e 2B LITRR D D e o 72, (B
160)

75 (1 BEEBIE I MES 6 5512, DONVEYLfEL % 0, 0.28, 0.56 X% 0.84
mg/kgfil BT 28 HFREHE G- 5 5@ m By 3 S i, R a0
A(EMmEkS, ARimERE, /S, hEke U o EkofxHE, ~~ ~7
Uy ME, ~E7 0 U BER S UL, MEEEREEEA A iRE, o
o —RPRRE JRFBIRE, J LT FoURE BEUALEVRE, alL X7 o
—/VRE, U7 U' Y NRE, MAERRTEESICE TR bt o
Too WEINEWGE 70T ) YTy MREE, UV NEREE, A N UA
VEA)SNOERA LR Lot (B161)

RO THXFI=ZNAL/—ILON) RO ITEEREICETHREBERY

REPEREISHT IRE

o == 0 T
S RIS | pen o
#5571k PR | nino
RS |GALD . A &}f@ TERAE | WE | RO
i (mg/kg fd |(mg/kg (RE ( /kﬁﬁx HE
) /R) TE | (mglkg i
&/H)
o il % H
<oz |KTLE - 7.5 mgfkg (KTE/H T
\SNwibss ey o Ikg KT/
ebster - 0. 0.75., |- 0.75, 2.5 mg/kg s
BesL 1% ,'V e 25, 75 | Acoevvkmekics| 07 PURILE | 149
( memE 120, ) I D HURISE O
) XE0.5 TN &
b
~ U A -0.50 mg/kg KE/HLL E
Swiss TMiEFa2-7 a7y "
Webster . | . 0. 025, | YROB-Zua7Yoro 5 T HBt
21 H s IRAR. 5 0.50. 1 e b % o 05 025 |y 150
(1 Bt 6~ L. monocytogenes &Y%
10 [9) IS £ T ORI
R - 25 mg/kg ﬁﬂﬂf“ho“/:‘/“
mecar | RIIKICH 5 77— PRSI,
15~18¢g |RBh 210 5 o5 o, 1. 5* | ZPRGMIIEIE, B o [BEUER) 5
S |38 -5 b SO B 5 T O i, A
11 15) L. monocytogenes J&Yx ik
EHHREDIK T

38




~ U A
B6C3F1 |, =0.0.5, 2.0,]0, 0.1, 0.4,| *+ 10 mg/kg fA#ILL ET . .
(1)2%%11%& gL 83 2 T0 0511 9. 5 | BB 2 1 119
u"

e - 10 mg/kg ﬁa*%gifk
E%I{gi/ﬁcg Y, 1~j0. 25, 5, 8%50'3I5 %&im%&}fiié 1.5 0.75" |[FURISE | 152
(1 pk 4|2 10, 20, 50|57y 7| CK T B ML Ol ' JLRILS

PR T »EMKIEEIST. By

e

~ U A
BALB/c. 7|y -1 %O 3mglL T e s
il %(*J”k‘ 4g‘ 0'/21: L. 8\120'002‘:13%5 S. Enteritidis J&Z:(= &|  0.12 0.024 @Eﬁwﬁ 153
(1 RegE 10/ ms e U B IEAFR O

JC)
]?AI?B;Z - 2mghkg LI E T

W Bk, 4|0, 0.2, 2 S. Enteritidis &Y:( & 15 E Pt 154
ﬁg% 10/ 6 TR O KO e

o) TNF-o i A= O HE N

~ U A
BALB/c, 5|H [a] 3 i 0.2.5.10.| - 2 mg/kg KELL L TL & b
S YRR A 25 F AV AEPIEO T 2 @ SUY 155
(1)%1‘1&& 6|« 7K) 1k

U

~ U A
BALB/c. 4/, 0.25. 5.[0. 0.35. |, S,

e [P TR0 20 067, 1.3,| " f0melke BIRILET) ) o 0.67 115
A BEHE 4 50 o7, 65 | MWRERORED

L)

~ U A
Balb/c . 8[iEfH. 14
Eﬁiﬁ% " H 0. 2 0. 0.3* « JIELHI A B SE D 0.3 156
1 & 12

JL)

~ U A, H[5EH & O . N
an : NMR |8 5 (% o piens RS L

: oo Cavium ~ O KT E | E P

I. 8~10 JA | : 2%= 0. 6.25 . , 157
Agt5~10l% / — o, g IgA, IgM 63

jC) V). 138 AU IgG O

=Ry NS NUSERN

N 2 | EIEER o .

TaA T — : « «PHA (253 2 g U > .

) o A =X .

%)Eﬂt& 10 j%iéﬂaﬂ) 0. 50 0. 6.25 SERg L o | 625 158
TH, IV

7 —7 |REE, 98 - WG RER T D

FL—=x M 0.6 1.8 4.7/0-024, PR RS E S H Bk T 5 EH Bt 159
25.83kg  [(ASRIEYT > T 710.072, 0.2 BT (R R MR ot iR
(1 ﬁ;‘)ﬁﬁiﬂiﬁ%\ i1k MR L)
8 BH

75 8l B0, 0| M - ) > /st
§§§1 e 7 6 0D 5 g{ffi#ﬂ%ﬁk%é’mmt 160
5 o, 1

7 & | |lEfE. 28

11.2kg |H 0. 0. 28. gt oy
(1 BEERER | (11 2595 52(0.56. 0.84 RICIE~DE L 161
6 5H) fid k)

* JECFA |C L A BB
s WA A O CHEE R A HEE
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b. MmEFS [gh LRILDELRY [gA BIE
EERENMW)E 2 W TR BRI B W TIgAIZ X T D A K N~ 7 2 TIEE RER
RA Y0 A OIgAIL B ITFE S BHEDRNHRE S Tnwb, (E10)

B6C3F1 ~ 7 A (1 i 8 LI FERDON% 0,0.5,2, 5,10 XiT 25 mg/kg
ikl (0. 0.1, 0.4, 1. 2 Xix 5 mg/kglAE/H, JECFAIZ Xk pH#aGE) D
FEC 6 RS L-fE R, 2. 5 KON 10 mg/kgffh 58 T iEIgAN
L., 25 mg/kgfihk G-EE O &Y O TEIgMMB B L7z, NOAELIZ 0.5
mg/kgfil#H0.1 mg/kgiKE/H) ThH-7= , (ZHH119)

B6C3F1 ~ 7 A (1 #EME 6~13 PO)IZ  FEDON% 0,2,10,25 X% 50 mg/kg
fAELC 24 ARG LR, 25 me/kegfilfH% 5RE(5 me/kglRE/H .
JECFAIZ X 2 B fl) THLIEIgA L~V KIC B57- U, 24 HEERGE % Ofi
IIRRBED 1T 5 & e o7z, —J7, MIGIgM K& W IgGD L~V 3iid L, &
7=, 25 mg/kgfi B 5 HE D PAIAEIZ 35\ TIgABEAE O F B 72 BN M O g o
SRERBHEIZB W TIgADEERRD b, (Z/162)

B6C3F1 ~ 7 A (1 BEMERER- 7T~9 PO)IZ, DON% 0, 2, 10 Xi% 25 mg/kg
ikt (0, 0.4, 2 T 5 mg/kgiAHE/H, JECFAIZ X 25 ME) T 12 @ FIREE
5L, MIEIgAEAI KIFTHENHIONT, 10 mg/kgfilgtLl Eo# 5
FEORE L 25 mg/kgfilBHE G-HEDHED MiEIgAN 4 WHIZHEM L7z, 8 MHIZ
X B/ HETH 5 2 mg/kglfl B 5RO~ 7 2 & 10 mg/kgfal £l 58D
M~ 2 HIMIEIgANEIIN L7225, 12 #H Tl 10 mg/kghilBH & SRt DA
EREMAFED bivle, Fo, BREKIKD A 3 % 0 A ~DIgATLAE 1%,
ML D BIETE R HEERFEAIIHEM L2, #ETIZT X TODONK G/
T4HB NG METIE 10 mg/kgfiBHLL Lo A& T 12 1 B ISR PO 5
iz . (&H163)

B6C3F1 ~ 7 A (1 BEMERES 50 POIZ, FEEDONZ% 0, 1, 5 X% 10 mg/kg
fAEHIET 0, 0.1, 0.5 X% 1.1 mg/kglRE/H , #ET 0,0.1, 0.7 X% 1.6 mg/kg
{REE/H ., JECFAIZ X 2 #AHAE) O T 2 FFMIRAE G L7 f5 5%, 10 mg/kg
fA g S REOME CIMIEIgAN A BN L=, (2/R129)

B6C3F1 ~ 7 A(1 #iff 5~6 V)IZ, FEHDON% 0 X% 25 mg/kgfilkH0 X
1% 5 mg/kglAH/H, JECFAIZ X 2 HARE) T 4, 8 X% 12 EAREEE G L7z
fES. DONFEEHET 4 WM H X 0 Mg OIgAD RN Lz, £z,
PRA AR Y RER L O U > ERDIgABEAEREN A B L=, (BHA
164, 165)

B6C3F1 ~ 7 (1 Bt 9 PO)IZ FEHDONZ 0 XiE 25 mg/kgfiil#H(5 mg/kg
{KEE/H, JECFAIZ X 2#EH) T 8 MR E L=, DONEHEHET
MIFF DOIgADEIN UTe, £72. 734 /UM Y 2 RER L OVLfER U > 7 "ERDIgA
PEARENA BZIZEIN L=, (2R166)
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B6C3F1 ~ v A (1 BEME 4 PO)I2, HEEIDONZ% 0, 5 X% 25 mg/kg{RE/H
T, HEFRHERE DG LR, DONEERRET 2 BEf% I3 1 = vk )
VONERDIgAFEARP A EICEMEEZ R L, &G0 24 RS L THEA
RETLERNRD b=, (B 167)

C57BL/6 ~ 7 A(1 Bt 10 PE)IZDON% 0, 0.071 X% 0.355 mg/kg{KE T
EMSOEINIVE A LC, 3 3 BT 4 BRI 0GRS 5% 7 727
= LIKEIR) LTEAE SR, il 2 OmR ORI L0 Mg IgAREIN L7, i
BT 5. CYP(v k7 v AP450) 1K 75 % F 15 1% T & 5 ethoxyresorufin
O-dealkylase & ("pentoxyresorufin O-depenthylaseif 1 ONZ GSTIEM: 14,
CYP 1AKXUCYP 2BH 77 7 2 U —DRHICELE TN L, (3 168)

B6C3F1 ~ 7 A (1 ##/# 6 )2, DON% 0, 0.83, 2.5 X% 7.5 mg/kgl{K &
T 8 H [Hdfeesm il 1 #5535 sy ek As i < v 7z, R IgAlL 7.5
mg/kgRE/ H &G T L=, IgEEIXZ(L Lo Tz, NI R mE
X 2.5 mglkgRE/ B B HREHEEN L, IgG M ONgMi 0.83 mg/{AHEE/ H $¢
BRED & I BARAERIZ I L7, LOAELIZ 0.83 mg/kg{A&E/H Th - 7=, (B
% 169)

B6C3F1 ~ 7 %(1 £ 12 PO, DON% 0 X% 25 mg/kgfiB0 Xix
5 mg/kgAHE/H) T, 24 WEEL L7-#E R, DONBEE CIEIgA L~V
ML, 2L > T FRERIRERICRIZRERIR A 0 X7 A ~DF
HeIgAAE 2ol & Z L, IgAlbE X, 8 MMHIDONE A fil BHE R 12 W
HORBHIR LA TH, A< &b 16 WIThic o THEIBIZHED bt
(ZH170)

B6C3F1 ~ 7 A(1 #lf 8~9 VDI, #HHHDON% 0 XiX 20 mg/kgfikl DR
FECRHEIIIC ST 1 M X 12 13 W 5 L 7= k5 R, DONSEERED K
IR TR A e X | Wil C HAKE T » 7= MR IR 2 83~ A 18
[ 23 8 > 7=, Wifge it D IMLIEIgA L~ b it FREE & 2203 e < RRGEREDS E 0 o T2
WHgt it & FRBeRE O IMIE LG & IgMIT st BEE & b~ Tl Lz, Bl 24
X 7 D~ DIgAILE 1 TR RE I Le e fE T 72 < | BEALE ST FREE & [
L LVThotn, (BR1T1)

IgAPEAE N Vi D A > 7 Al ~DIgAILE T BT HIL-6 DREEIC
OWNWT, EEZMEOBEC3FL ~ v AL BEE3 D), IL-6 / v 7 T U h~T A
(B6126-1L6tmi Kopl) & Z D Hp AR~ 7 2 (B6120F2, 1 BEMER 6 VD)2 0 X%
10 mg/kgfikEtODONZ 12 R K G-T 2B i Sz, 73To
DON#ERUE CHEE &, ARENIFEBIFE L LK T L7z, DONEEIZ LV
B6C3F1 Kk ONEFAR < 7 22 MiEIgADH E /e EH L Elg A Vo X 7 Ak
~DOIGALEDHF LD, 16 /v 7 7 U b~ 7 A TIRHIMEIgAD EFIT
BOLNT, gAY X0 L A~OIgAILE XA ST o7, (&
HR172)
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FILF — LS BIZIGAEEICEB T H5CO0X-2 O G ZHRD70,
B6C3F1 v~ 7 A, COX-2 / v 7 7 7 h~1v A(B6, 129P2- Ptgs2 tmlsmi
(002181-M;COX-2-knockout)) & Z DB A< 7 2 (B6, 129P2- Ptgs2 tmlsmi
(002181-W))iZ 0,10 1% 25mg/kgfi £t DON % 16 # [HIREF# 5- L 72, DON
BEICEZVCOX-2 / v 7T 7 b~ ATHEAR < o ZERE, MiEIgAD
F L IgAGBRESRAC) DB, Bl ~DIgATEFE & UMK DO IgA sy s D HE N
NRD BN, COX-2 /v 77 7 b~ ATEDONIZ L 5 MiEIgA EH-2ME
# X7z, COX-2 FHEAIZHWZRER T RO RENTRD 51, COX-2
DOYER & i3 % £ DONIZ L 2 fijslgA ERAERMEE S -, (BHR173)

LGV Y Fv h—F RTOET L+ 7 A(NZBW/F1. MRL/lpr % "BXSB
D 3 ZHNT, FEHDONA 0, 5 Xi% 10 mg/kgfidkl (0. 0.75 Xi% 1.5 mg/kg
{REE/H 8)T 9~14 BRI G L7 fE R, Mg+ OIgAIZZ bITER D b7
3o 72728 BXSB~ 7 A D 10 mg/kgfilBH 58 TRMRD A 2 %7 AR~
DIGADFEFRER M LTz, £7o, TNHLOREREZRMO~ T AN, ho—
XA 72T AR~ 7 A L D DONSOEZERNE W EITBZ bNnRhoT, (&
M174)

Wistar~ » ~(1 4k 6 PE)IZ 0 XX 7.5 mg/kg{AE CDON% 8 H [ i
HRE D% 5 L=k R, DONRERETAT N7 a e o e IgG L OIgAD
WO DBERD BT, (BHR169)

7 2 (1 B 9~10 EICFEIBYARE T B ARG L 0 2.2~2.5 mg/kgfik}
® DONZ G el % 9 B G Uiz, kb IZIZIDONLSL D U 27k
IR TH T GG % 4 KON 15 BHICART LT 2 (OVADOKE T
G0 24T > 7=, DONFEEEE CrIfmigEIgAl N OVARE A IgA K& DN gG A3 HE
U 7=, BRI Y > SR IC 3 1 2 TNF-a s O'IFN-yO mRNAZ BLIZDONE
B CIR T U7z, MR OCFEALFEH) N T A — 2 <D BT 2o T2, (B
M 175)

7 2 (1 BEdfE 8~9 8A)I1Z, FSEIDONZ 0, 0.3, 0.6 Xi% 1.2 mg/kgfikt T,
8 IR AT & 5 L= /5%, 0.6 mg/kgfil Bl G- HELL_E CIiig FHIgAfE O s Mg
M2 bz, (B 176)

N 2—F v RL—R7 2 (1 BElER OV EBME 7~11 812, DON% 0,
0.7, 1.7 XiX 3.5 mg/kgfkH0, 0.04, 0.1 X% 0.2 mg/kg{k&E/H, JECFA
2L DB &2 BT BIRTEY = U R H B LT fE R, MIGIgADZbITERD
Sgmotz, (BHR177)

T RLPEIBEEAYED 2 L, 2L ORI IIENE & D REAH O B SR,
8 JECFA THW TV 5 #FE(IPCS:EHC70) % H\ TR & HEE

il e R H (kg) B (#E) | ke (KE/H)
~ A 0.02 3 150
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£10 TAXL=/AL/—I)LDON) DEAXITEEREIZEITS [ghA EEADEE

| TgA PEAEA
B AL | o
507k &)Eg;%;% oYY AT/
BipFES |aE). H T 5 g 4{% STl k¥ | SRS
[ (mg/kg (mg/kg (mg/kg k& &
gl | RE/A) /gy |(mefke R
/R)
~ A, B
A% 0. 05 + 2.0 mg/kg fAEL G
B6C3F1 |iRfH. 638 2‘0 '5‘0 0.0.1,0.4.| 5 IgA 23880 04" 0.1° 119
(1 7t 8 1'0 N 25 Y1, 2. 5% | - 25 mg/kg fRELCIHLIE : :
Po) : IgM L ~ULE R
~ U A - 25 mg/kg fil £ DON £ 5
B6C3F1, BT, I IgA L~ULiX
8~10# |, . |0. 2, 10, (0. 0.4, 2. K EF, IgG KN IgM
i R 243808 “50 1. 107 D . RO BRI 162
(1 Rt 6 BIZBIT D IgA OLEMN
~13 ) AN
EGZSXF‘I - 10 mg/k fFHCHRHY
S |, o, 2. 10, |0, 04, 2| MfIgA OEM, A
(1 PEREE IRAN, 12 3 2‘5 A - %&A%ﬂiﬂ@«@lgmms 2* 0.4* 163
% 7~9 23 AR AF I B0 (R
| CHAE)
Jc)
~ A (# 0.)0.1,
B6C3F1 |, 0. 1. 5. |05, 1.1% |- 10 mg/kg fialkt o < ifn 7% . "
(1 peke RPN 27 () 0.0.1.| TgA A EEICHEAN 1.6 0.7 129
4 50 [E) 0.7, 1.6"
v,
B6C3F1, - MiE IgA OFRERFHIEE AN
8~10iF |R#Y. 4. 8, o TNZ /A U IiR B OV fisk o 164
i 2@ (> (0,375 U L SERO TgA FEARER| 510 165
(1 Bt 5 B Hn
~6 JT)
~ A
B6C3F1, - IM3% IgA OIS
8~101 |{REF, 8 @ " A TR OV U o /X N
A e 0. 25 0. 3.75 FRo> TgA PE/EREDS A 1T 3.75 166
(1 BEME 9 Hm
Jg)
~ A,
B6C3F1, |Hi[al5i] e 5 mg/kg RE/HLL LD X
8~9 Hikn |0 & 5 (3% 0. 5. 25 A VRIS T 5 167
(1 BEiE 4 |PRRBHENR) IgA BEA=DHIN
J5)
~ A, ﬁ?g‘%ﬁf 0. 0.071,
C57BL/6, C ok 0.355
6 W Vi) mg/kg AH| - M4EH IgA O L5 0.03"** 168
(1 g 10|01 %38 3 [
) H3H. 4 I
i
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v A,

- fyEF o IgG KON IgM i

B6C3F1, ﬁ*g%ﬁg o oss | JREEIANCHD,
8 i fih W1 B 1 2‘5 : 7‘5 -IgA 12 DON 7.5 mg/kg & 7.5 2.5 169
(1 Bt 6 H. 8 e HCH
Jc) i - IgE i3 2 7a L
~ A,
B6C3F1, - 103E TgA DN K OV figk
8~9 Hin |IRAH, 24 1|0, 25 0. 3.75* AP Xy A~ 375 170
(1 BEME 12 IgA Ib%&
Jc)
VA,
B6C3F1, < 17 TgA O AN K OV ik
7~8 Wtk |REE, 13 3|0, 20 0. 3* AH X T LA~ D 3** 171
(1 Bt 8 IgA ik
~9 JI)
<A
B6C3F1, AR, REIXTTO
B6129F2 DON B HufE CIEEEUE
K OIL-6 KT
/w77 |iREE, 1238|0, 10 - DON EEH O ik TgA 172
v hvw T OBl A o 3 7 Al
A, 4B fa ~ @ IgA I % 1%
(1 B 3 IL-6KO ~ 7 A TCIKF
~6 JT)
<A -DON (2847 < 7 2 (2L
B6C3F1, 15 IgA O L5 & TgA %8
B6129F2 BAEAC) DR, B
Fr ~D IgA T35 K& O
- VA @ =31

307)(72,7/ JRAN. 16 (0. 10, 25 .égo‘;f;%%”;irj L 173
k<A 2 Tl% DON (2 X % ML
7~8 M IgA b5 Z{2ik
(1 BEiE 5 - COX-2 BAEAIIX DON 12
~6 JI5) X B i IgA 7 w1t
~ U A M
NZBW/F1 - fiE IgA L~ULidZE k7
i L
MRL/lpr. [J&EF, 9~ 0 5 10 0. 0.75. |+BXSB <7 Z® 10 mg/kg 174
it BXSB, |14 8 T 1.5 FREHE T O B g A o
5~6 il X0 L~ IgA L&
(= DN
Jc)
7 v b,
Wistar, 8|f% 0 # 5
T s OK¥ER). 8 0. 7.5 - Mg IgG. IgA O 7.5 169
(1 #tEe6 |H
Jc)

. 4 X156 HEIZART IV

L 7 L (OVA TR Fhos)
7K Z’BON AL - DON T Mm% IgA
(1% 9~ - 2.2~2.5 KON OVA Ry TgA 8 175
10 §8) F N BN, WO HERIE Y

. NHL T TNF-a & O
H), 9@

IFN-y®O mRNA #EUL T
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N

9.8 kg . 0.0.3. 0.6, -0.6 mg/kg Ll ECiig

(e s [P 56 )\ N 176
~9 HA)

7 a2 MR

[OFS::J(N

59 Hiiis, |, 0.0.7, 1.7,

21.3kg i, 96 H 3.5(H #R75 8‘1 060;1‘ - i IgA D&/ L 0.2 177
(1 et Rt Yex v F) |7 T

£ 7~11

1)

*JECFA T L 2B EE
W@ﬁ%ﬁ WTHEREAZHEE
%R 3 R AE 1 B Y720 IR U E

c. 4 bhAHEHE
DON (2 kY, f ¥ —aA X EORIE « 0B MEY A A VBB T
LV THREINDZ ERHREINLTWVS

B6C3F1 ~ 7 A (1 Bl 5 Po)ic 2 H#Fa%@@z?& 0 X% 25 mg/kgiAEDDON
R NG U, 2 REEZ MBI BT 2 BIE FRBLOE b E~ A 7 u T
VA ZHOTIARTERE R, DONEEIZ IL-1lo, IL-1[3\ IL-6, IL-11
Lk~ rn7y—UIEY R0 E Z(MIP 2)726 EDRPE, RIEKOE(EE
EEDEEFDORBEN EH Lz, (BR178)

~ 7 ZATHINA R IZ 31T HIL-2 PEAIZ DWW T, DONEEE 100~250 ng/mL
T, RN Y 7 FVIAATH DHNF-xBELAP-1 DR 54 2 8 E1E M0 0

NBDHNT=, (ER179, 180)F7-. Z OTHIE TIXIL-2 mRNADZEE(Y
TERMNHER SN TV A (B 181), IL-8 PEAEIZHOWTIE, DONJEE 1 pg/mL
TU937 At b F i B SRR LHEIEIZ BV TNF-xB K& Up65 D3R G54
OIS 25 Z L3RSz, (BHR182)

B6C3F1 ~ v A (1 B 3 PO)IZ FEHDONZ 0.0.1.0.5.1.5 X% 25 mg/kg
REORRE CHER A& E L, 2 FF#IZPIEL O 1 =ARIZE T 531
71 A4 > mRNABB OB F 72, 5 KO 25 mg/kgRE DODONE
Hax, RIEMEY A N4 > OIL-1B, IL-6, TNF-a )z O'T~/L 3—1 #(Th1)
P A b BIA Y DIFN-y L OIL-2 WOV T~V 8 —2(Th2) B v H A > D
IL-4 X ONML-10 ®mRNAZ A EICFHE L7z, 1L-12p40 mRNA S FFE I L7
23, IL-12 p35 mRNAITFHE I N2 0o Tz, TS DOERIX. 73 =V K
D L CEEE T o 72, NOAELIZ 1 mg/kgih&E/H Th 7=, (ZHR183)

B6C3F1 ~ 7 2 (1 #lfE 3 PL)I2, *ERDONZ 0, 0.5, 2. 5 mg/keglKH/H
T2, 47 FEBAEE L, 2 K% OMPIEL S A = RIizBT 53
A4 M A4 mRNAIC G 2 DB sz, IL-1p. IL-6, TNF-a,
IL-12p35, 1L-12p40. IL-2 & TNL-10 ®mRNAM BRI EINZ 7~ L
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7275, IFN-y &R OIL-4 ~D52372 52> 7=, NOAELIZ 0.5 mg/kglAH/H T
bHolo, (ZHi184)

C57BL/6 ~ 7 (1 &Mt 3 PL)I2, DONZ 0. 1. 5. 25 mg/kglAk®E TR O
KELIZE Z A, 25 mgkgREHR G 2B 5731 TV OWLiE > COX-2
mRNAFRHLA 2 R 2 I B — 7 122 LTz, IL-6 mRNABE OB — 7 (3 2~4
K% Cch-o7-, (ZH185)

B6C3F1 ~ 7 (1 ##ift 15 PO)IZ. 0. 25 mg/kgiAE ODON % shifil#E 0 #%
HL., 14 A4 > mRNAOFRBUZ 5 2 2B RGFTS 7z, DON#G-#f
TIEMRE DY A - A > AL-1a, IL-1p, IL-6, IL-11), &4 A > (MCP-1,
MCP-3, CINC-1, MIP-2), AP-1 B A RO (c-Fos, Fra-2, c-Jun,
JunB)&U“ 2 FEHDOML Y » bR (MKP1, CnAR) DR BIFEE ) 2 R IC

IO LT, mRNARBGFEE X —BETHY 2~4 KFLUNICE—27(Z
% L7 Uiz, IL-11 1o\ S I b L=, (3K 186)

B6C3F1 ~ 7 A(8~10 ifl) L OEfFLB6C3F1 ~ 7 A(3~4 i, 4% 5~8 L)
(2. DON% 0 X% 5 mg/kgRE TR O&E L2 R, Bisl~ 7 2 Ok $
DONREIZFME~ T AD 2 5L 720 | PO TNF-a, IL-18 % N1L-6 mRNA
DORBEIIRE~ T ALY 2~3 (5% 7=, (BHE53)

B6C3F1 ~ 7 A(1 &t 4~5 L)z, 0, 0.1, 0.5, 1, 5 X% 12.5 mg/kg
REODONZ HERGZ O G L, A N oA v 7T AL ORERLVE
YT EMET S EE X BTV 5 SOCS(Supressors of cytokine
signaling)1, SOCS2 K O'SOCS3 ®mRNAFH 2 i ~<7-fEH. 0.5 mg/kglk
B EOBERIZBW T, SRR, ML ORI 31T 5SOCS3 mRNA
D A ERIFI BN ZE D bz, 12.5 mg/kgREDDONSE 52 LV M H
DONEEE X 1 BRI R AME & 72 0 AP TNF-af ONL-6 2 1T 2 FEiH
BITER KA & 725 7=, UK Ol CIETNF-0 ) ’IL-6  mRNADFEHLA 1
~2 W IT IR R L 72 0 SOCS3 mRNADFHLIL 2 %Ik R & 22 o7,
FFig D SOCSS 1H sk e mic L v 3 iM% LBl SNz, ERLE
VT F D Ty T HIGFALS(Insulin —like growth factor acid
labile subunit) mRNAD 3, 2 FH 7= #5 K. DON& 5% AT Tl L. 3~
5 IR IZIE T6%A LT, (ZHi187)

B6C3F1 ~ 7 A(1 #fMHE 6~8 T, 3~6 #fip) 2. 20mg/kg® DONZ% & T rfi
B2 8 WM E L7ofb R, FERGHE & il U TIRE ORI M2 Il & vz,
DON&“@H‘T [XDONIML 2 2 W% ICIE 48 ng/mL & 720, 8E T

FIX A Ui (44~63 ng/mL) TH - 7=, DON# 5%, Mgz 15 2IGFALS
@mRNA%’t\éfﬁ T2 MBI GRED 37T% LK T L, 8 % £ THEL LA
VT o7, DON# G- D 1l FIGF1(Insulin-like growth factorl) & O
IGFALSIRE 1T 2~8 ICHB W TIEHR GHEL VIR, ENEN T4~64% K& T
34~40%CTdH~>7-, B6C3F1 ~ v A(1 B 5 PL)iZ 0, 0.1, 0.5, 1., 5 XiZ
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12.5 mg/kglfEODONZ HEH 535 & 2 K% OFlgic 31T H2IGFALS
OmRNAFBX, 0.5 mg/kgRE®K G LI ETHEKRFERIZENLZ, (B
188)

d. UonRREEGEICEITET7REF—DX

in vitroCDON(0.1~50 ug/mL) %, ~ 7 AMgR, P OV S+ IJV*EEH%
THIRIZIBIT DT XV A XY UFEEDOT R h—v A& HE L, F72M)
S ORA Ui R BARIE Tl ARIREEDODONIT K Y 778 h— 2 A 30 é
NONERE bt SN, (Z189)

in vitroC, JTT4A.1 fifi ZDON(10~100 uM)TFETE F T2 L7-fE 5, B
FERAFHNC TR b= 2 23R8 LT, (BE83)

@ mEHH

ICR ~ 7 A(1 BEMEMES 10 PO, HHEDON% 0, 2. 4. 8 mg/kgfilkl T 14 H
MIREE 5 L7 fd 5, DONEE&HT%I&L%%&@{W}@ﬁﬂ Wb b, (BR116)

Wistars2 7 ~ ~(1 & 5 POic, DON % 0, 0.83, 2.5 &} 7.5 mg/kgiKE/
H T8 HMsmHIR 0% G Li-fs 8, 2.5 mg/kglAH/H LU Lo EETliE T D
FhuberngECEML, IgGit 0.83 mgkgAE/H LI ET K ONIgAT
7.5 mg/kgRHE/H TR L=, (ZHE169)

in vitrolZ3B\ T, DOND 7 » N RIERIZ )T 2 MAER 23 130, 200 31X 250
ug/mLOJRE TR 5172, 200 LT 250 ug/mLTIEEEEM L7ZR, v =k
*w\7»&%%/\TXﬂwt/M\aFz7;u~w&0tx%//ﬁ%m
FIGZELEZ, 2hb0fEENS, DONOIERRKICIZIEE —HED SR &
FIAEN L~V COER, MfaE s O EERE T Y —F /7&//»@ U e
fe{bod 3@ NEZ BT, (BH190)

@ T Dith

t UL REkZDON 0, 30, 60, 400 ng/mL{F{E F CThels 72 B Uiz,
AIAEEFE I DONREEIZ L 0 224 8%, 19%., 99%Mil Xiviz, X, U v /3R
DOFEMEAL & B 2 IR RPUR TH 5 CD69, CD25 K 'CD71 DOIEHIZHOU
THIE L7fER. CD69 1% 6 BRFMZICHEI L, OB L2 &5 CD69 73
FEFANH 2320 F D 2 R E Tz, CD25 EHIIICs AR OG5 TRl Sz
23, 400 ng/mL TIZWZHH &7z, CD71 BBA~DOEIZOW T, %< DM
TCD25 MBI L Tz, L7285 T, DONIZEIC Y »R8k23CD25 & R B9 5
PARISOIHIIIC i A2 il 95 & B 2 bivl-, (BH191)

7 v NEBEMAE X 0 4B L 723 i piEiAIE ., 0, 3, 30 3i% 300 ng/mLCDON
ZIgEFE S, CFU-GMO 2 v =— ke A HIE L7 /5%, 3 ng/mL TIEEMENTE
D HNIRDo T2, (BHR192)
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b MR & T > N B BE B Sk o JER B ER BT BRI AR (GM) 2 DON(106~108 M)
DIFETT14 AFEEE L, av=—BllE L2 HE LR, DONIZe M & Ty
O CFU-GMUERLEK HLEK = 7 = — Al AlAE) 2 1x10°6~2.5%107 MO & i
TIRERFMICE L7, 7TH, 10 H, 14 H HDICs0 (%, & FGMTliE 3x1078,
2.9x108, 3.9x108 M T, 7 v hTiX2.6x107, 1.5x107, 1.6x10"M&H -7z, t
FGMIZHkFT ADONDEEIIT-2 hF v 2 PHT-2 F&F D) 1/10, 7 v b T
1359 1/100 72> 7=, (/R 193)

b M EMATESHALIZ 0, 3. 90 XX 300 ng/mLODON% & L., CFU-GM®
au =—REE~DOREEZWIE LR, 90 ng/mLLL E CRHENTED Eﬂﬁo
ng/mL T35 7 HiZarn =—EkLENRO b7z, & M EOMEFIIRE
3 I BTSRRI ORI K 2 RTREME S RIE S 7z, (B 194)

b bR KD B L7 SR IFERRTBS AL O 2 v = —TEAEEIC BV TDON 3~
75 ng/mLiX, & FCFU-GM & [FIf2E OFEZ /R L= Z &b, JRIFERATERHNE
IXDONDIERIAIIL & & 2 BT, (BH195)

Caco-2 K UT84 #ifa(t NYE/LAE HRARLMIE) O RS & OBEREFFME IS X35
R FEEDON(~200 ng/mL) D2 2 Mt U 7=k R Caco-2 AR I, BTk o
WD B Ok B D3R & D W M LT D TRRERE RO bivlz, 72, Caco-2
o ONT84 AR D#% | 2 BESHRFI(TEER)IZDONIC X @ WL aRkOLy 7 7 —A
T o —) ORI D OFmEME TN L=, Caco-2 filDOT VA 7 AT ¥
H—8, A7 T —8-A VN —BIEERTED Lz, 2o 0fEHRIE. DONSR
AR S A T S OB RE R 72 S8 % T T RTREME 2R LTV b, (22HR196)

Caco-2 ffifid £ IPEC-1(7 # {H{b& B L 123 T, DONIZTEER %
D EHE, 4kDadDT X A b T v ORI Escherichia coliD it 2 BN < H7=,
ZNHDONY THREOZITMIRE OEE 3+ ThHH 7 70T 4 v H NI E
ORFFEBADICE#E L, 7 T 0T 4 v-4 Z 87 EOWRAIE, 2.85 melkgfikl o
DONIZ 5 R SN 77 X DZEBIZBWTin vivoCThidd biviz, (B
197)

4~5 D 7 X DIFIZ ex vivoCDON % 4 FFfEBRER X, S bk O A LT
B, /G EAE, TR 2R AER, 1 M TR RS o T, (B
% 198)

RAW264 #ifa(~ v 2 BLERM: A M R LRI 2 VL CLPS (U AR Y #
HTA R) FIZ L ANOEAIZ KIETDONDH 5 WIENIV(E: % 0~1,000 ng/mL)

D% in vivoCHE L7z, DONKUONIVIZIF BIKFHICHEM —BR{LERE
RRIEESEGNOS) DA L TEN-BHERE Z Bl L, NOPEAEME T L7z, (Z/199)

DONDOYERA~D K a4 = U EEDOHMICE RO ENTHIL Tz,
250 ng/mLODON L EVEN~ 7 v 7 7 — VxR T 5 L1IL-6 %81E 3 FEfl] T
Bl olz, iz, BERTcAMPRIGK 5 A % > /X7 E(CREB) D / v 7 &
v E LTIEA. D5 WIECREBDO X7 —1 CTh HAkt1/2, MSK1 £ RSK1 %4
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L2 BIC 2 OREADZME Sz, ZAREHRNAEMALZ X7 E X —F
(PKR) D4 1%, IL-6 3H721F T/ < ,CREB& Z D LD F F—¥ Th HAktl,
MSK1 . O'RSK1 OV U ERbZ Ml L=, —F. 6~8 HEDHAIZE Tl s &
B~y AL ELNTEEN~2 277 —Y Tk, PKR, CREBXF—F¥ K&
O'CREB®D U > AL 3 ZZEIIC Lz, £72, DHARZ I L7z~ 7 A 2B N T
TaT AT F AT 7 A —F 1 KO 2AR M S Tz, ZubDEAENS, DON
IFPKR K& CREBIKFAIZIL-6 B A FHE L, 241 b ORRIKITHE /R ¥ F— BV
PN, DHAZ EHIMER Lz~ A0 bGonl-~7 a7 7 — U Tt s n
mEEZLN, (Z#200)

PKRZDONIZ L > THEEND VAR Y —AFMER b L RISED LG EDE
Th5HEVIGREREET 572012, RAW 264.7 #ilal2DON(0~1,000 ng/mL)
ZVER &t 72, DONIIHSHi ﬂ%m 5 4y AN IZ I B A7) 12 INK1/2. ERK1/2 &
Up38 DU Uefbadhga L, 1~5 73 LI ;PKR%{%WK uto it DONIZ &

ATR M= RAHEIT. PRKR/ v 7 X0 U HRIZEBNT, WZFHIE STz,
(/8 201)

B. =/,xL/—JL(NIV)
(1) &=
NIVORR O 512 X 2B ELDs0) 23 1 1 IR LT,

£11 =NAL/—)ILNIV)O2HEROSERERIZEH TS LD

B TR K O LDso 2

(mg/kg 1K) SRR

~ A, ddY. . 6 WHin 38.9 202
7w b, F344, MERE 5 @k 19.5 203

6 R OREADY~ 7 A% HNIVOLDso 1%, £ 05T 38.9 mg/kgfAHE, JEHE
W 5T 7.4 mg/kg{RE, K TG T 7.2 mgkglKE, FRNES T 7.3 mg/kg{AHE
Tholz, MOKEHLOETIXFEIZ 3 HUNIZE Z V| BICEEE 2 5 - ifn & Hif
Bl aniz, (&H202)

F344 7 v MZEBIFANIVOLDso (%, #&HO#5T 19.5 mg/kglRE, K F#HE5T
0.9 mg/kglRETH Y, FHIL O ETHLE D S s BN A STz, (ZHi203)

7 BVIZ 1.0 mglkg (KEOHEONIV % G U72RE R E, SR i,
4-AcNIVO R F# 5Tl 0.4 mg/kglRKE ClRMENBHLZE I NT-, (2204 #303)

% 2|2 1.0 mg/kgRED HAED 4-AcNIVE L F#E L7=fER, 30 5% 2wt
BEEh, 1 HRIZIFSELE Lz, (B/205)

A X2 4-AcNIV % 0.1 mg/kg?D H & CTEARNE G L7-fES. 4 Porp 1 PCizngrt:
o bz, (ZH204  #303)
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(2) ERMEH
1 2IINIVEGIZ L Dt m B oRi e Rm Lz,

£12 HFH-NL/—=ILNNV)OROXITEEREICET2EREEEHABROKR

B H I BE5R LOAEL | NOAEL
RS (R, B (elk (melk AT AL (mg/kg 1| (mg/kg & % SR
i} mgikg | imgrkg #/H) &/H)
i fED | ERE/H)
<~ A + 30 mg/kg GEELCHRIMEREL
C57BL/6  |IRfH,  |0.5, 10.[0. 0.6, & H L ER O b E R S OVE R
6 3l 248 |30 12. 35%| BEEOEY VR —np| 5T L2% \DUSKEEE | 206
(1 7t 6 P5) H15
SR 0. 0.014,
- Beh-(R 0.071,
054B1‘6 7 I 5% 7 0.355. - 8.870 mg/kg AT/ H Tl
i g 1.774, B o U BRI, JR3E O I . 96
a E%t,é o |[BAE 8.870 WROT A T+ AT 7 : :
) ). mgkg & | Z—BEHKL O IgG 08
1 3 (e, HAH3
28 A [ml3E 5
<A AT L o
C57BL/6 ?E‘jéﬁ * Eﬁﬁi?&;\){zkiiﬁjjuﬁnﬁi\
. N 0.6. 12.|0. 0.7, BTN HY T AT 7 .
1 # YOy A ' . * NS &
(71%%%% f@mi 12130 14, 35| —emtEasmgremmm, | 7 IUREA | 207
JiIEYiap SRR s
10 JB)
Sk, « 6 mg/kg faktLL 1 CREEUEIK
Sprague-D |JE£H, 0. 0.6 DGR, EREEOLE
awley, 63|14 X% [0, 6, 12 1‘2*,; > b, HIz7uvy—2ro 0.6%* 208
s 28 H : CYP2B1/2 ®»¥4/n. CYP1A2
(1 Bt 5 P9) 0¥ o3 WiRVAS7 2!
Sk - IR R OV A AP
F344 ‘5 " i i 11 ETIIRELRL
P t e 5. 0. 0.4, |-2.0mgkg &KE/H&5HETIT 920 04 203
(f —— 2.0 M e OV B 58 8 A 75 L ' :
12 19) )30 H AN U 7223, 95 BRAL AR - AR A
T b L
AN
gf’“‘ 68 TREH, 0. 6.25. |0, 0.4, |+ 1.5 mg/kg IKELL L THER 15 0.4 209
(fﬁiﬂtﬁfﬁﬁ% 90 H 25. 100 [1.5. 6.9| : :
10 JB)
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- 100 mgrkg B TR
A HRGE, MORRZENR, B RE
Sk Wa$isird . T R ARATEE R4
F344 ‘BE FROVENN 2 £E 5 4P EEER O
s X EEH 0. 6.25, |0, 0.4, F AR, JREEPASHIN sy 04 210
. 90 A 25, 100 [1.5. 6.9 N :
(1 e d R4 N ’ -
- 25 mg/kg KL EOKETH
10 [B) o=
+6.25 mg/kg FAEILL EOMETH
I ERE
>4 51 H s —EBTHEBOOUD AL BYE
i \ TREE, 0 95 5 - 5 mg/kg R C LR R 9211
(1 FEH 6 55) 21 H Yo - 2.5 mg/kg AT IgA FEAE &
: DRF ML A7 M 7]
e T
+ 2.5 O 5 mg/kg firhCifi
B I: 0, S v PR T E AN E
S AYN B 0.5, 2.5, Bk IT:
B 50 g |5 REBRIE - 6 %% 12 mglkg kG 212
(1 B8t 6 31D 0. 3. 6, IR, B, k)
12 R
- 3 mg/kg fAEILL ETHE O
Y
- 5 mg/kg FBFCHAER 7 L7
VI AT 7 B—F &F
I Y, TV — AL
?V”*f(f T -3 O 5 mgfke fEFCH H O
2). 553 50 A BAL BN L, PR 90
N PERE R K ORI % A3 5
(1 70 5 350) o
- 1 mg/kg FEHCRFIRD 18 2,
fb. JER. MEssfb
* SCF IZ L A #E A
LR 25& HAWTEIEZHEE
g 3l GA 1 HY -0 ISR L7 E
@D <THR

C57BL/6 ~ 7 A(1 #fff 6 PLIZNIVZE 0, 5. 10 X% 30 mg/kg tefittz 24
A MR 59~ 5 M A e d R BR Y 32 S iz, 30 me/kgfiBHE G- REIZ RV T,
IRIMEREL DA B 72 b & o3 57 Elmlij@zfc@rﬂw RO BT, MOImiE N Z
A—4  fEEE REEE IR, H‘DDE% IRECBLIH B IIRDo T2, 30 mglkg
B B I BV CREBRBI LR ﬁﬁﬁnéﬁiﬂ’?@n* U R —LDOBENRD S
N 7-, NOAELIZ 10 mg/kgﬁﬂﬂ (1.2 mg/kg{&AH/H  SCFIC L 2 H#aEE) T - 7=,
(& HE206)

C54B16 ~ v A(1 BEME 10 PE)(Z 0,0.014,0.071,0.355,1.774 X% 8.870 mg/kg
RE/H ONIVZBE 3 [0 4 R O F 5 U fE R, 8.870 mg/kgRE/H B G- #EIC
W, BEFR Y CEgoiMER, ERIREOAE R, ETOT VY 7
G AT 7 X2 —BEE L OIgGOH B RENNGE 5ii-, NOAELIX 0.76 mg/kg
RE/HQ BY 70 ICBRE L) Th - 7=, (BHR96)

C57BL/6 ~ 7 A (1 BEMERES 10 PTOICNIVA 0, 6. 12 X% 30 mg/kgs Tofik}
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Z 4B ST 12 MEREER 5 L7z, BBRICHWIENIVIE, KK TF nivaleZ ks
%, BIRIRICLZBOTHY . CHRICE D & a A TIENIVUAD ) a7k
EREA LR SIVTW D, FTRIRAER 72 IR ELEINANGI 25 72 B, HECI 4 R
6, 30 me/kefi T HER O 12 SO 12 me/kgflFHol LB 5RET, #ETIL 4
KO & 512 12 me/kegfBHLL OB 5 CIREOAERBD 25380 b,
HET V7 ) 7 4 A7 7 5 — PG BRI N U7, AIRRAO R UYL
72 B 13 2 B V72 o 12 SRR O T8b 133880 7z, LOAELIE 6 mg/kg
fEHO.7 mg/kgRH/H, SCFIC X H#FLE) Th -7z, (ZH207)

@ 3vk

Sprague-Dawley~ v k(1 Bt 5 VE)IZNIVZ 0, 6 XX 12 mg/kg s A9 5 ik
Z 2 % 4 AMERS SR, 6 mgkgfBll EOBRGHET 1 KON 2 BEEIC
BEEEOW ORI RO -, 4 BEEZICIEEE Lz, 2 #HEO 12
mg/kg/ B falAHE G- C TN & OV o0 fe skt K OVFE e ides B 23 A B LS LT,
4 M D 6 mg/kghal Ll LD 5HETIIAFHR, B M g as B B3 A B8
L. 12 mg/kgfiBHse 5-8E TR D et o OVFH kg 5 & O A B 72 B 35890 6
Nz, 7 vy —2a2BW\WTid, CYP2B1/2 O —Kiiy7e i & & 32, CYP1A2
DOTNRFEGLFEO i, i E R 2 EE & L7-LOAELIE 6 mg/kgfi
FHO0.6 mg/kglKHE/H ) TH -7, (BH208)

F344 7 v (1 BEMEMES 12 PE)ICZNIVE 0, 0.4 X% 2.0 mg/kgR &/ H & 5-RHET
30 H REsRiflRE O & 53 2% E R i S iz, 2.0 mg/kgRE/ H & 58T,
IR O AT HEV IR i ) K OME IS AN R 23 2 & T2 N A B 22T 2R dh - 7, 1
TR0 L OIS AL FHRME CRE IO b/ > 72, 2.0 mg/kgRE/H &5
B CHTIE M OV EE B 05 A B I SHIN L 72 AN B AR R O A T I R S hu s
moiz, (BHER203)

F344 7 v (1 BEMERES 10 POICNIVE 0, 0.4, 1.5 XX 6.9 mg/kg{kHE/H T
90 HIRA&Z G L7-#E%, 1.5 mg/kegRE/H UL EORGHECIRENHED L7z, NK
TEMEOHIMAS 0.4 mg/kgRHE/H UL EOEGHETRD LAV, (KERED 2 1 &
9 % LLOAELIZ 1.5 mg/kg{AFE/H TH -7z, (HHR209)

F344 7 » (1 BEMERESS 10 PEICZNIVA 0, 6.25, 25 X% 100 mg/kga A1 5
filkt A 90 H MR St 2 EHK G- B S i S 7=, 25 mg/kgfal Bl b4
BREDHERK O 100 mg/kgfi Bl G- RE DM THE KRR 32O b, 100
mg/kgfilBHE G REOMERETIX, Mg, B2 & O EREOF BB DD 5
Nz, £72. 100 mg/kgf B G- REOMETIX, FfR o Hse B8 M O B RN A

9 JECFA THW T 2 #F(IPCS:EHCT70) Z A\ CHEHUE 2 #EE
il R E (kg) HRE (/@ H) | ERE(g/ke (RE/H)
7> b 0.1 10 100
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B Le, BMEREROAERBA D, HETIE 100 mg/kgfifl, METIX 6.25
mg/kgfi B UL E OB ERETHERD bz, 100 mg/kgfalBh G- Mk C i M3k
K OGRMERE N A Z I L, 100 ma/kgfil B G-REOMET~F 7 0 B EE D

BRI IS I B T, SR FROBIZR Tl 100 mg/kg itk G- RE o0 MEIE C i piR 25
i, BRSO . FERRETEEO BB OB & £ O RO OYE A
PEAEAR ., JRERPASHIRIR OB 72 E R A vz, LOAELIX 6.25 mg/kgfi (0.4
mg/kgREITAHY) TH 7=, (B210)

Q@ T4

7 % (1 BElE 6 DDIZKERINIVE 0, 2.5 XiT 5 mg/kg TUSHII L 7=kt 2 21 HH
B SRR, B, EE, —BREOZ L Z R THBEITFEO T, &
HNOESREEOEL L o 7o, WEMAEHRAE TIINIVE RO —HTH GO
WO A EBIENRD b, ML O H &K 2B RO 65z, 2.5
mg/kgfii BHE 5-HE 2 B\ CTHRERR TE00 72 Tg AFE A B oo HE M 6] K ONgG A= & D
W MEE N A BT, (BHE211)

@ =7 kY

=7 ~UQ #HE 6 FDIC, NIVEZ 0. 0.5, 2.5 Xt 5 mg/kg TR L7kl %z
20 HHEBE S S /G R, MAEH O RERIRE D 2.5 KON 5 mg/kgfilBHE B CHE N
L7z, WiZ. NIVZ 0. 3. 6 X% 12 mg/kegfift & LIREEICRBR AT -4 . 6
Je Y 12 mg/kgfilSHERREIZ BT, (REBEMEN D U, B & & OfEh
DK 6 %l Uiz, 7=, 3 me/kgfidkBLL FEREECTHE O L ANRD bz, (B
fR212)

BONE(A @ L 7R, 1B 5 FPDICNIVA 0, 1. 3 XUE 5 mg/kg THM L=
fakt & 50 HMER S 7, fEHEREIRED Lizas, RE, JIAEREM K OWRA,
BIZkHT 28I otz MIETOT A I T+ 2T 78 —F X E
BRIV a— A% 5 mglkgfilBHERUE TR Lz, 3 KT 5 mg/kgfil SHEEUH
D 40~T75% THHE OB Ay + 4RI H I & OISR R N R BIP 2 A3
LEINE DNFRD HiTc, 1 me/kgfilBHETUE O —H CIHFIgO%E b, ER KW
Mg b3 iR bz, (ZHR90)

(3) IS - BHAK
@ EHEUHR
# 1 SIINIVE G L o BEEERBR oS REEZ R LT,
7 DO C5TBL/6 ~ 7 A (1 Ffif 6 PO)IZNIVZ 0,6, 12 i 30 mg/kg(0.0.68,
1.51 X1 3.84 mg/kgRE/HAHY) CIRA S 7- ikt & 1 MR 53 5 IE #
iR BR N FEe S, EBRICHWENIVIZ, WK TF nivalex {5545 . R
RIZLEZboTHY , CERIC XK D & a XA TENIVUAD M) a7 Z2pEE Lk
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WEENTEY, ANNIVHLRBEHEE SN TWD, T_XTOERERETRE L flEHE
BB F BARAF I 72080 235880 vz, NIVEGRECIIAFE, B QiR o
xfliders B 2N U, PR, R, %%&Uﬂ%@mﬁ*mﬁﬁﬂﬁiwfm
AR U, WIRA L OSHHRRFRIBLEIC I VT, TN, Mg, PR, B,
H. BT, FEE, IR, %%\%ﬁ\)/ﬂm\m&Ud% CREITEO LN
7RI o Tz, 6 A1 30 mg/kgfalBHE G5EEIZ BV T, 1 %121 6 mg/kghil
UL EHEGHIZBWTHE R AR OB A 572, LOAELIZ 6 mg/kgfit}
(0.68 mg/kglAH/HIZHHH) ThH 7=, (5H202)

7 Hin D C5TBLI6 ~ 7 A (1 Bl 42 PL)IZ, NIVA 0, 6, 12 X% 30 mg/kg (0,
0.66, 1.38 X% 3.49 mg/kg{AHE/HFHY) TIRA S 7=kl % 2 {FRREIHR 595
AB ¥ 53R BR 23 i S 7z, RBRICHWENIVIL, #5K TF nivaleZ ¥4 .
MRRIZLIZHDOTHY , SCHRIC L D & a2 A TIENIVESL D b ) a7 o &L
L2 EENTED, ANIVH AR E &N TWD, T _XTOKGRECTARERN
WA U, fEHE IR O H KA 728D 3380 H vz, 30 mg/kgfal B 5-7 T
(IAFMRAG S B AN UL 12 mg/kg BBl 1 oD $e e B Mgttt oo B B s A L sl
L7, MiEHROT NIV 74 AT 7 #—E R OIET R T VARG 5 H K
FFHIZHIN L, 80 mg/kgfil & GHECTHE Th o 7o, WHIRM K OMERRFROBIE2IC

BOWTWTNOEGEICEBWTHENIVEGICERT 5 & & 2 65 EEOFHS

ITERD bR ol HARBAEDEEIZIFEAENY L NETHY . FAEROR
%%iﬁ%ﬂ@ﬂotﬁmeg@ﬂﬁﬁﬁTmUVﬂﬁ@%ﬁﬁﬁ<%§ﬁﬁ
HEDPSTIBITT I A =V AR S22 FEAEFRIT 12 T30 mg/kg
fABHE TR h > 72, LOAELIT 6 mg/kgfiil£H0.66 mg/kgiA T/ HIZFH ) Th - 7=,
(&2 213)

#13 =L/ —)ILNIV) DBESERBRER
g
S b LOAEL | NOAEL
BREss (AL, M T R, (melkg | (melkeg | 5% | Scik
fi (mg/kg | (mg/kg (RE/A) | fh/A)
fith) KE/H)
<6 7 HZIZIX 30 mg/kg £l
BHEE. 1 A5 10 134 NIV #
<2 5ﬁﬁiﬁb‘f\ ﬁ?%?@ M I
C57BL/6C ERJBD . FEE, EEL Hfig K
rSle w10 6 120 0% | ommprmie o | o7 75@3;‘ 202
(1 Bt 6 Oh o Pt N AR o B Bk oD
JE) o
KRR R LI SR
Mnol-,
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(4)

T RTOEGHECRERN
Wb
- 12 %O 30 mg/kg flkhiE
<2 T Wit et B R
C57BL/6C * 12 mg/kg fAEHED IR "
rSie g, 2|0 6 12010, 066 | e m i FAh U K| 07 POKT 913
(1 BEiE 42 30 138, 349 oy bz A
Un)} JUAVRE N O I3 e B
VR BARAFRIZ BN
* NIV Z 5K &3 2 g5
RO LN T2
©@ Zofh

NIVOT 7 Z b &% v > BIAFBDIZ X 2 IS R~ DR L RGTT 5729
12, 1 E#EOC57B1/6XC3HF: ~ 7 A(1 FEHERER 15~26 PE)IZ 6 mg/kglKE D
AFB1 #JEEN#E L, 6 B#ICNIVA 0, 6 X 12 mg/kg TIRA S B 7= ik}
Z 1 AEMREER 59 3R 55k S 7z, REBICHWENIVIZ, #5K CTF. nivale
EEE%, MARRICLIEZLOTHY, CRICE D &3 A TIENIVUS O U =57
T UEREALRNESNTED, ANNIVHL R E S TWD, 3ETToORE
CHFAMAEIE B ORI 2S5 42 L7228, MEDFEAERIINIV 0, 6, 12mg/kgfalfH% 5-1%
TENEN 31%, 21% L 0% Th o7z, (BH214)

F344 5 v A Bt 4~160)Icy=F L=+ V7 I L (DEN) KO} 2 B 1C
AFB1 Z H[EIEENE G L, 0% 6 BRI 72> TNIVZ 6 mg/kg (0.6 mg/kg
{REE/H 10) TIRA S W7k 2 IR AT 53 2 IR S AU RRBR 23 580 X iz, &R
BRICHWENIVIE, FEKCF nivalex 8558tk MIRRIZL7IZHDOTH Y . ki
KABLETATENIVUAD R aTrbrwzEE LN E INTEY  AcNIVH A
L SN TW5, RERBAEE S 3 BICHFOE S UIRZITV, 55 8 3 HIZHIA
PR DIRIE T HGST-PURETL SV 2 F A -8 N T 27 = 5 —B)EMENT
FRAE B 0D B 2 G~ 7= i 5 L NIV Bl 5 ) O'DEN & O 368 58 IR 72
Pl E & Z &ho7-, DENEAFB1 & E5EIZEB W TIEGST-PRGMEAE A
BN L, DEN, AFB1 XONIVZ &5 L7277 v MZBW T, GST-PEE
HIIREE OH CNERE OB Hiiz, (B#E215)

EEREST

£ 1 4 IINIVER G X 455 AR O R 2R L,

e

D

ddN~ 7 (1 #/ 3 PLLl )iz, NIV 0 XX 0.4~60 mg/kgiKE/H TR T, &
NI OB G UT-FE 8. NIV SIZ L 0 TR o . Ko —
B AL B, SR E M A IR b -(HEORZ#HZA L) , (3H216)

10 JECFA THWTWAHE(IPCS:EHC70)Z W CHERELZHE

i B R (kg) E (/@ H) | EEE(gke KE/H)
7 v b 0.1 10 100
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IEHRICR~ 7 A (1 B 10~11 VENZATHE 0~18 H oM, NIVE A 4 £k & NIV
230, 6, 12 X% 30 mg/kgk 725 X 9 EA S -k 2454k 0~18 H O HIfMEE
X7z, 30 me/kgfBHEIZ BV CRIENM) A B 2R R HINIMEIAS, MBI CEFRD

B KT (82.6%) M OMER DAL BALHEE DENNRD Sz, 12 mg/kgfilBhl b
T, BROEESEEISED Lz, 72, BIOIEIRICR~ 7 A (1 FEif 5~10 PL)
(TR T~15 H B2/ F T, BRNIVE 0, 1, 5. 10 X% 20 mg/kgfAE/ H Tl
HRO#E L7, 10 mg/kgfR®E/H LA BRifl#E D& 5BV T, BEmofERE
AN M OBEFE & 5 W3R R IR I OB FE BTz, 5 mg/kgR T/ H LA
EEREIRE ARG LI REORR IO 7B NRE RSB b v, HaEmiEss
bR oTz, (BE217)

#14 =/ L/—ILNIV)DEERESHRR

e 571 R LOAEL | NOAEL o
BREsE | (D, W i T 5. (mg/kg | (mg/kg | fii5 | .
R (mg/kg £l (mg/kg ﬁx ﬁ—(ﬁ/ E|) ﬁgﬁ/ El) STk
£h &/H)
< v 2. ICR + 30 mg/kg fAkEHCREMW DA
(1 #fME 10~ [JRAH, 4EHR|0. 6, 12, |0.0.7.1.4.| FEHIIHNHIK OWEHEE L ot |POK T o0
11 PL) 0~18 H |30 3.5% - 12 mg/kg FABFLL ECRRIEEL| : # 5
AN
~vU A, ICR | - 10 mg/kg E/H L TR
(1 B 5~10 | B> Uk EBAI ] K O
(EHERHE 0. 1. 5. -
e ). IR 7 10. 20 ik > 1 217
~ s : 5 mg/kg K E/H LI _ECla
VSN p =S Tl

*:SCF I X 2 #5 MK

(5):ExE
NIVOEEERBOMEREEZR 1 512 & O,

NIVIZV79-EHfa(F v A =— R~ h A X —fifi 1 SRR IR) 2 VN 7= 1n Vjtro“C“

DFRERIZ I THIME B IE N A2 7R U 7=, FRENE AL R OFEAE T (+S9mix) TY
REFE DDA LN, kGt A7 (SCE) DA @b#rﬁ#ﬁ%ﬁumu
Sz, IO SN BRI O THY . ¥ XA EIC R
WNT2HHLDTHDZ EWRBEINTZ, (B#218)

V79 M 2 W - Qe R B RBRIC I W T % b v r 2 U B L 72 NIV
I%. 0.001~0.03 pg/mLCTX D 2~3 F O OYARRE 255 Lz, (B5143)

V79 M 2 AV 7= Ye iR B 3R BRIC B W T, VB NE . REXIT M 7E T 339
6*%% L7=NIViZ, % %0.03 ng/mLTxIIRD 2~3 (D DY R B 253 LT

. HBUBEE L 5% L T CTh o7, (BHR144)

v-Ha-rasi& ABALB/3T3 iz H\W 7= EBHIE LI T v &4 R2 TIEINIVO A =

vE—yvary RO ae—va ERITERD Do Tz, (BIE147)
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CHOMiNE K ONMCR~ 7 A(1 BEMfE 4 PT) & VT, NIVO BEAMIE 7 L BRIk
(=2 Ay b7 vl TN, 50 KT 100 png/mLONIVIZ, HHEMALRIEFLE
T CCHOMIDODNAZHEG L=, In vivoCTDO a2 XAy 8T v AITBWTIL,
NIV(20 mg/kg{RE) D% 0 #5112 & DNABE S, B8, 5. 2205 &L OFEIHIC
OO, EENERETIE. B2 BROWTDNABEIIRD bkhoT-, (BH
219)

FF oAV 2=y 7 (Tg)~ 7 A(Muta™Mouse) ICNIVZ# 5. L, Zlgesic i 5
GBI DFHMEE TR FER, WIThbBEETh T, —FH, a XAy F T yEA
TIINEEE B2 & > TR PEORE BANE H =11, (BHE220)

£15 =/L/—ILNIV)DEEEEHABRER
A:in vitros B

R
SIS T e RAFERE | i m 1 | 20
IESRTESN) Sk
i e 0 53 1 | F e A = RN AR — N .
i V79-E i 5~50 uM/plate 55 1 55 1 218
\ \ FrA=—ANDAH—
Yu R ~ 2y O R
Yo (R B, V79-E 4l 5~50 uM/plate [ IR 218
! \ Fx¥ A =—ANLAX—10001 ~ 003 |FHE
Y LA —_
PRI V79 i ug/mL (3 %) 143
. . FX¥ A =—ANLAF — 728
Yu li=id —
PSSR LN V79 il 0.03 pg/mL 3 1%) 144
P v-Ha-ras & A BALB/3T3 N - B
T Rt v R PR 0.01~0.2 pg/mL | &tk 147
DNA # (=
A v 7 v & | CHO filjz 50, 100 pg/mL Rtk — 219
~)
* 1 TSRy R AR
— . KRB
B:in vivoiRER
R
AT AT i S
EAmE B ABR R (EES ik
=N -
D B o T XU | g e e, AR, W EBROR |
N &) 88 MEEN B B (RERE O 22)
N . oo ATV 2=
72 Sk g5 =%
RBEROT | ) o2 (Muta™ Fa 220
FEAE
Mouse)
DNA #1{f5 (=
Ay N7 vl | wUR (R 220
1)

L S
A . B, BERE
F/z, aA

He. NIVE =D ZZ0X | F6mg/kgRH T 1 IS & (Z4RIGRAIRE R EG L& 25|
by KM, Il IR, B 6 & OVERIC 3517 5 8RB R ORIV T b Th o7,
v 87 A OBBEOREREIX, HREOEICR-> TRO LNz E SN TN5D,
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(6) T (RESH - MiEEHES)
D RESH
a. RELE~DEE

BALB/c~ v A(1 it 10 PDIZNIVE 0, 0.2, 2 X% 6 mg/kgDEFE T 438
Mok E L=, 14 A BIZYE 3% T F(Salmonella Enteritidis) & i X &
TR, NIVIX, ~ U ZADEFRITEL RIS e olz, (BH154)

F344 7 v b (1 B4 6 VL, HEREIZ, NIVE 0, 6.25, 25, 100 mg/kgatkHO,
0.4, 1.5 XX 6.9 mg/kg{KTE/H IZFH )T, 90 HREREEHR G L 7= E, 25mg/kg
fRBFLL B D 5B THROT Y > 2SBR/B Y > /RER(CD3+/B220%) e 73 % 5 & (2
K7 L CHREIZHD L, 100 mg/kgfil B 5HEZ BV TCD4*T Y > 788k (~b
sX—=TV > /ER) /CD8 Y » RERGHAREEIET U o RER A B LT,
T RTONIVE G CNKIEEO A B2 BR s vz, (Z/i209)

b. mFr Igh LRILDOETIERTD 1gA B
NIV IDON &[RRI IgAIC KT BB L | ~ 7 A CIgABJEN A ST
, &16)

C57BL/6 ~ 7 A(1 EEME 10 PE)IZ 0, 0.014, 0.071. 0.355, 1.774 X%
8.870 mg/kgAEDONIVA I 3 [A] 4 RGO B G-GALL : 5% 7 7 87 3 A
KA LTk R, 8.870 mg/kgREH GHEZI VT, IMEF DIgG A B
MU 7223, IgAICZARIZRD o1, (BHH96)

C57BL/6 ~ 7 A(1 £l 10 PE)IZNIVZ 0, 0.071 XiE 0.355 mg/kglA®E T,
W 3 H 4 BRRHRE 0GR 5% 7 T B 7 I LK) Uik 5, g IgA
1% 0.071 mg/kglATE N OLAHREIZHEM LUz, (ZHE168)

C3H/HeN, C3H/Hed }2 )\BALB/C~ 7 A (1 #ElfE 9~12 PL) |2 KRNIV % 0,
6 X% 12 mg/kg (0. 0.9 Xi% 1.8 mg/keglk®H/H 2)& AT Ak 2, 4 XX 8
TR AT 5 L 725G B NIVIE B THRERIR~DIgATE S M QLB IgAD BN A
RO BV, FFIC 8 HE#% D 12 mglkg fEHR GHETHFE TH -7, (BH221)

BALB/c~ v A (1 #iff 20 PE)i2, NIVZA 0 X% 15 mg/kgAR & CHA[A5&H]#% 0
BeH U 24 B ETY VRSB OMNE 2 81223 5 s B 3 30 < iz,
XA VR CIE BG4 9 BRI DARRIgATHIIR B N A B L=, 3 BRI 5y
BE U 728 A U T, pan-T?ﬁHﬂH@&(ﬁpan-B?ﬁlﬂH’ﬂjﬁ()‘\ﬁllfc?ﬁlﬂﬂ’ﬂ%{@ﬁ%foﬁ
O DRD BT, 9 KERERRIZBE L 72~ = /WF TlE X TOBMa i
M, HCIgA*BAIIRIZA ZICHIN L, % O%IgA M KNgM+BAIIE IR L v

12 JECFA THW T 2 IPCS-EHCT70) % i\ v CHEHUR & #EE
il e AR (kg) B (#E) | ke (KE/H)
~ A 0.02 3 150
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BWVMEDOEEThHo72, (BH222)

OVA-TCR Tg(OVAREATHIIML B 7S X — h T L AV 2= v V)~ 7 A(1 Bf
HEF 4 V92, OVAG A & NIVE 0 i 6 mg/kg DI (0.9 mg/kgRE/ H12)
TETHOBIK & &2 B ST FFIC G 2 7265 5. OVARLUM T, i T OVAKy
AMIgE, IgG1 X DONIgA L~ Al NZHRIGE., IgG1 K ONgA L~ L B3 HEINT 2 A3,
OVA L & b NIV%?QL—W“Z; & WIgEREA I NCOVAKRIGE, IgGi KT
[gAFEA N IZIRE ST, (B3HR223)

F344 7 v %(1 FEMERESS 10 PRI, 0. 0.4, 1.5 XX 6.9 mg/kgiAHE/H ONIV
% 90 HEEET 59 5 s it bR S £l S /=, 6.9 me/kgiRE/H &5

TIgMOAF B 72 MR S =23, IgG R gAD LU 32k L7e -7z,
(ZH209)
7 & (1 BEHE 6 TDICKRINIVA 0, 2.5 T 5 mg/kgd efilklZz 21 HRHEEH

SR AER . RFRREE & B SO RICIMAEFIgA L L OF B R ZEITRD bR
Mo 77, 2.5 mg/kgfilBHE 5-HEIZ B CHRFR IR 22 TIgAE A= & O B IME 1) J OY

[gGPEA BORMER N A Lz, (BM211)

£16 =NL/—=ILNIV)D Igh EE~DFE
A PEAE A~
B lehpio fi%;
e | B HIEGE _ oD 2N L | B
WS | "0 S Gngrke | (mgke P AR P TERR E
D | fi (mglc ff | (7
0. 0.014.
s 1 5 0.071.
85231/6 6 E(G%T 5 0355, | . 8.870 me/ke Kk 5Bt
T 7 j%@f@ 3870 ITE?ﬁ{?fIg{E} HEhn 3.8%* 96
(1 BERE 10 po)| 72, 8 3 A, mg/kg {k |~ 18 £
418 kA 3
[ml % 5
- v 58 il FE 0 B 0. 0.071,
C37BLIG, 65(5%773 0.355 )
A 7):' ? ng‘lze; %gg% 121; o Mg IgA DN 0.03%* 168
R Bl
(1%7’"@10@) 4 ] 5 5.
SOV IR
C3H/HeN N oy o]
C3H/Hed . |, PRI Sy L—_ AR
< lmer, 4 0. 0.9. |-GEANCFEL A Bk o
BALDY . Slsim 0. 6. 12/ g rE o S| 09" x| 22l
i L
12 JB)
AL LT S AR TgA T 0D
530 | (0%DMSO 0. 15 %?&n%?ﬂfﬂ\’ﬂﬁg}inBzﬁ 15 222
(L W 2 0)) Haoisb
ENAA T -OVA [Z X 2 2KF7; IgE
S OVAIIEIK 2 X0 6 o, 0.9% | BEAIECNC OVA 5EE)|  0.9% 923
BrBA T Al IgE. IgG1 } M [gA FEAE
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Z = RapTg A R PRE, Ui D
~ U A IL-4 pE/EFASE, TL-2 P
BALB/c, AR
8~13 i,
HE
fas 52@%% - 0. 6.25, [0, 0.4, |69 melks USRS 909
¥ AT, 90 H [or " 5% Vgl T IgM EEN 6.9
i&%mwﬁ~“ 25, 100(1.5, &9-@A TeG 122517 L
i T MIET O TgA IR E T
7%, 51 H BLTHEERL
L ~|B$E, 210 [0.25, 5 - (2.5 mg/kg fil st C IgA 7 211
(1 #£4E 6 89) %%@ T H] 4 £ F) 565 00
]
AR E E -V B E & T

*OE 3L A 1 BN -0 ICHIE L E

c. Y4 +rh4a4 UHHE

OVA-TCR Tg~ v A(1 Bl 4 VDICOVAG AR L HLICNIVE 0 T 6
mg/kg% G MEIK Z B 5%, MAMRICB T 594 N A &2 HE LR,
NIV G-#ETIIIL-4 PEADORE K ONIL-2 PEAOEINNERD bz, (BHE223)

> C3H/HeN~ 7 A2, NIV% 0 X% 12 mg/kg () 1.8 mg/kgiA &/ H 13) 5
Fofilt A, 8 MR IRG LzfEF, NIVRERED /A =Ll U o 7RBRICB W
T, IgAPEAMIEA A BN L, 72, 2o ofilaicisunCIL-4, IL-5,
IL-6, IL-10 X O'TGF-B(Th2 #!4-1 k14 ») mRNAMHEIN L7=, (B/224)

LPS TR L7z~ 7 A B #i i RENME I, NIVIIDON% 1~3 uM®
TR TN BNV RIS U755, LPS#HEIC L 511-12 &£IL-10 &
A Ze FBRARAEAZ NI L7223, TNF-oEE 138N L7, (B 225)

d. DonRRBHEIZEITE27RF—R
BALB/c~ v A (1 #iff 5 PO)I2, NIVZ 0 XiE 15 mg/kgiAHE/H TR &5 L
tF% NIVIZ# 5% 3 FEEIZIIANA =/ URCTHEICT R b= 22758 L,
(MR ClE 6 BEM IR bR TR b= AZFE LT, MR, /31 =L
W&U%%ﬁjxnmﬁfi\mMQimyﬂ%L7$%~yxﬁ%§éMko
(2[R 222)

ICR:CD-1 ~ 7 A(1 #ffk 5 PO, 0, 5, 10 & O 15 mg/kgfAE DONIV % % 1
BhHL 12, 24 KON 48 K&K, Mg, A = AicsiF 5 U o Eko
TRV ADEITHFTARTZ, THR M=V ANFEI N Y 8k, 12
I TR, S AR TEN L-, Mg Tix 24 K%
e —2 Lirol-, (BHR226)

in vitroT, JT74A.1 f#ifiiZNIV(10~100 pM){E(E F TR L7 fb 5, 1BE
KERIZT R b= A EFHE LT, (BHE83)

13 JECFA THWTW A #HEAPCS:EHCT70) & F\W CHEEIE A HE
il iR E (kg) ERE (/@ H) | ERCE(g/ke (RE/H)
~ A 0.02 3 150
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@ mixEsH

C57BL/6CrSle~ v A (1 Bl 6 PB)i2, NIV% 0. 6, 12 X% 30 mg/kg(0. 0.68,
1.51 X% 3.84 mg/kg{AHE/H M) & A T HEIR 2 IRATE 5 L7-fE R, 6 » A&
1% 30 mg/kgfalEHE H-HEIZ I T 14F%I21E 6 L TN 30 mg/kgfil 4% 58 CH E /2
F MR DL SR b=, LOAELIE 6 mg/kgfikt (0.7 mg/kgf T/ HIZAHY)
Tholo, (ZH202)

C57BL/6 ~ v A (1 #fitf 6 PL) 2 H\ T, NIVAE 0. 5. 10 X% 30 mg/kg s Tofi
BHANBBNZ I B2 A2 SETRERINEZGET 5 24 HE OB EGER A 5E
i & ie, A ERARMERED & B A ek A3 30 mg/kgfilkH 5 HEGK 3.5
mg/kg A E/ EI . SCFIZ X 2 #BE) TRD bz i3, {m@m%ﬁz%’w? A=K
BHAR AR, (REHINE QNN MU A OV i o0 B & | 2B 72 28 BITRE O B AL 7R
nolz, (ZHR206)

F344 7 v M BEMERES 12 PE)IZ, 0. 0.4 XX 2.0 mg/kgiRHE/H ONIVE 30
H 58HRE OB 5 Ui 3, Mg R OVEL R R T A — 2 CH B e B ITRE
D NIRRT, (BHR203)

@ T Dith

b MRASIM L D 3Bt L 72V »2RBRDin vitrolZl BT A5~ A F = UEFEHEO R
FEIZ 31T ANIVORLEER 2 M L7z, NIVIZEY 72 ng/mLOJRE CTHGH %
50%FHE L=, (B 227)

PHA(IC5o 350 nM)°AR—727 7 ¢ — K(PW)ICso : 270 nM)IZ XL 5 B R

SYEELT-E U L REROBEEIL, NIVICK W RE S, £72. NIVIZPW
%Eﬂ“éﬁf“& 07 OAERERE L7, DONIZEBWTH [RIRE ORE
I‘(%O)ﬁﬂﬂfﬁ# WO BT, NIVEZT-2 x>, 78R — )L Y
IZFDONE BT 2 &, s a7 ) VAR EOHIMERNRD b, (3R
228)

RAW264 #lfi % v CLPSHIKIZ L ANOEAIZE KIEFTDOND 5 VW EINIV

D% in vivo CRaf L7z, NIVIZ 125 pM/mLEL_E CTH EIZINOS D FEA: % il
L7z, (Z199)

LPSTHIHIK L7z~ v 2B #EHRERRAIIIC, NIVXIIDONA 1~3 uMOj
JETENEN M SULFRIRF CHIY L2/ R, NOEADOHEAD K UOMHCY 7 Z11 &
HIRCD11csy 1 DR B 23586 BT A3, MiBhfliEsy 1 C& % CD86 FHL~D
BT oo, £, NIVIZAEIZEMRIROEIEZ 5| 2 Z Lz, ZD8BR
IFDONTIEERD bR o 1=, Wi lILPSHFEIC L HIL-12 L IL-10 pEA % H
BARIEAICHNE] L7223, TNF-ape A 13858 Lz, (30H225)
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C. DON & NIV &S
(1)in vivo
C57BL/6 ~ 7 A (1 #£14E 10 PE)IZDON% 0,0.071 X% 0.355 mg/kg{RE D & T,
%1119% ilﬂﬁﬁ%@NW}: sz, 3 A 4 BRI O R SQREE . 5% 7T 7T A
LK) T D85 uﬁ%ﬁﬁ)%ﬁméﬂto OB G 20 P IgADOH N K O
snon=hrp~_r¥ /(DCNB)%;H%’%EJ: L7-GSTEMED | FACHINE 7e 888 . F
7= IMAE R R EEAE OB NN AB R A 72 BN FR O BTz, (BH168)

(2)in vitro

DON ENIVDin vitrolZ 3B\ 5 EEAERAOREREZR 1 7TITE L DT,

B RRIE Y »RERD In vitrolZ BT A PHA X IXPWIZ L A IS S hH - X
JDON, NIV, 7% hF UL ) —L(DAS) K OT-2 k% OEM D 50T
GHRGEOMEWERD R ST, WTNOERS M TY o/ ERIEHH 2 il L
ICs0i%. NIV (IC50: 350. 270 nM; PHA K% O'PWDJIE) . DON(ICs0: 430, 380 nM),
DAS(Cs0: 4.1, 4.0nM), T-2r%2 2 (ICs : 1.4, 1.1 nM)Th -7, NIV
X107 M) EDON(2X 107 M) & #lA & b E =358 O EER X, AN <TH v fHF
I ClE72 o> 72, DONET-2 k& o XIIDAS L flAG bR =854 O EEHIT
T-2 b %2 > UIDASHM L 0 H AL FIZHES L2 Z &2 6, DONMBEHUER %
BT DI ENTRBINT, (2H228)

7= Bi(FB1)., oo 87 7 L/ —/(a-ZEA), NIVXKODONIZDOWT, 7 X
MO Con AIZ XD~ A b = aFaEE M KIETIHER S BET S
7o orZEA(0.5~20 pM), NIV TUDON(0.065~2 uM)i3H EAK 7RI BE5H & P
L. fEF O3 S IINIV>DON>a-ZEADIETZ > 7=, FB1(0.5~80 uM) X5l 12 22 L
2o iz, FB1 & o-ZEATIIARTANHIGENHE 2532 H7z23, DON & NIV T
FAFRZN K ORI BIEER D Sl o T, (BH229)

JTT4A.1 HfE 2 NIV(10~100 uM) X iZDON(10~100 pM)AELE T THAM TR S
e L7oAE S, 72 FEMIC 31T H1Cs0 13, NIV, DONE TN _DON&UNIV@%E/\T
ZNZH 11.240.8, 16.8+0.2 KT 14.0+1.9 uMTH 0 | FHFELRRITZRD B -
Too FTVIREKRGFICT R b= 2 25F8 L, ZOEMIEINIVT I D 582 7225,
NIV & DOND[RIFFIEFEZ X DB AAERIT 720 o 72, (21E83)

T-2 %2> LHT-2 b¥ v, T-2 ¥ T2 7 hr—/L, DONENIV,
DON & T-2 TOMABRDLETENLNBELZIRA LT bDET 4 A7 IZRAFIAET,
—R—F 4 A7 B X0 BEREE (Kluyveromyces marxianus)\Zxt3 5 A BLE % Lt
L7z, T-2 h¥ T EHT-2 FF 2>, DON( 5~50ug/7 « A7) ENIV( 5~
100 pug/7 4 A7) DMBAE DRI 25 pg/7 L— F LU F OREEEICB W THEEIEM 2 2
L7723, DONET-2 FF > OfiAafbiid, #iiszrR Lz, (BF230)
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F£17 TAXL=/IAL/—ILOON) E=/SL/—=ILNIV)D /in vitrol2H 1T 2EEER

R R B AR STk
- PHA 30T PW RIS a5 O [
e NoRH Y Sk NIV 1107 M. | by ek | 228
DON :2X 107 M "
- Con A JilJ4A S HIIBESE O/
7 & iR % % 0.065~2 uM IZBW T, DON & NIV OfFfidtank | 229
UFHIRZNIE D ZRD HiL7e o7
* TR M=V ZAOFEIZE LT, DON &
i ~
JTTAAL Rl FXI0MI00BM | NIV B b1 i
FER DON:5~10 pg/~7 | * 25 ug/7’L— FMEELITF TIX DON &
(Kluyveromyces L— k. NIVi5~ | NIV OfHE DI THHRANCEERLE O 230
marxianus) 100 pg/~7' L— k HEGE AP L7
3. EFZBHTHHR
(1)ERERBIFTR
DONIZHEFR S b &, 30 A LAPICHEL, EM-, F#l, M. BE. OFVED

FEN L W o T AR IS, (B 231) Bacillus cereusiZ 34 5 {53

DIFIETR L,
BT 5Z CI3EE L,

(2) EFHREF

72 1 8 IZDON K ONIVIZBE T 2 # e oWmbE = £ & DT,

WAWERT 5 E b BIERBICLDIERE Z ) LIERE A
(ZH13)

£18 TAFL=/NL/—ILON)RU=/IL/—)LNIV) ICET 2EFHARSE
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2 B A BIE - (5RE Sk Z: FRSCHER
383 A 362 A
gg/;c%)mér 330 ot 4 o
- DON 05 1 250,89 i &
i [ (> x . .| 0.34~3.75 meglk (GC MS : 2 |50 %9‘8/")0‘ Luol iz 5
S |10se PPDEXT . 510~92. 5 mo/kg(RIA : 3 % %?ﬁ?é%?‘ ;5 EE) a
! 7(6.1%).
(T 2 i*ﬁﬁﬁ?—\ NIV iKﬁaHﬂ) %gﬂ g g:}é) &U\
BH(0.9%
E (7 - DON o 5 3« e B 13 2.0 ~|217 101 A
—vv 1985 [z | 40.0 mg/ke(TLC : 14 Tl e s
TRI) (T-2 )2 O NIV (3t
%3 ﬁ({i ' ]nggo) 2{% /ErTLC 3 FRIA)
{5@;7% 1989 |/NE#) (T 9 15 08 N%V Y TLC “C I b | 160 AT 40 A3 F8SE
X)
O (s | DN (TLC 3 R IE). :
T Shhess TR Y ARSI mees GO <6 DIA N ZTO Ao
% (T-2 J2 ' N1 %TLCTi*"Eﬁ 5%
3. GC T iﬂ‘a&ﬂj




fﬁ%(é A % +209 Arh 142 A7S%E
o % N
;‘é)\ [J-IE 1988 *5]\ (3T021’1'1 /k (T%%*ﬁl *%{Z'S )IJE(679%)
f ] (R * DON O{5Y R EE |3
v v o= }W%Dﬂ//4o~%0mw;@mz5ﬁ{g .
¥\ JRTE(1989 | 59.3~66.8 mg/kg(GC : 2 Fif 10 A 10 AASFIE
FUH 7 @2&0N1:iﬂnfi@§@
1H1X) +. GC CIERHH)
- . |+ DON o %5 Y & & 13 |
A5 (R1ggq | OXDEZTEN " 9050 mefkg(TLC : 10 BfF)  [130, 141 AZ5EE
) o (-2l OUNIV [T
e
(ERER * DON T &4 £ F L h 2 h
HE 1990 | = ¥ 1 » 233
%?E@%% 0.57 mg/kg &% 0% 0.099 mg/kg
s
BEFE A V[ FuEa a0 DON & A 0.4 DON & X NIV Tl
A7 W & k) wownu@)umumNﬁﬁ@<\bvz%ﬁy
] 1995 |H& Ml itk o 7> Y 7_@ (0. 24 CNIV| &Y ZEN o&a=% 234
a7 IR i 7 A b 4—‘ 0086 mg/kg vs. | IE R S AR AL
7 0 059 mg/kg) FHEE
RIRTERIRE 3 -t U 2 A A A 0.89
SV 2 Hutg W
1998 |1 2R o mekg ® DON &dAcisy . Ik 235
[ wﬁ%&%% #x i35k 1% 0.49 melkg T -
7w L -
DON & 3R 35 A B O
T vy 7| COMIBEIPH 0.005~3.9 mg/ke)
Jiﬁ(ﬁki}%{% 3 1 T AR B S 0D G U i ke G [P
] ]gw‘ﬁ%@mmm% 0.002~0.7 mg/kg) £ Y AT @M 236
BT (B o7z
L Calfs 15Ac-DON KO} 3-AcDON D& 4
FEHABICENST
BN OHE e g LwEp oo NIV
o Wi KU DON PR Er 830+
HE 2004 | w1 5| 927 mglkg MU 428116114 pelkg 144
NIV BEME| G000 ) s ey g e 400~
L\ﬂ%&ttii 800 % }:?’Eméﬂt
+ DON(24 #UBH 11 #RHIR W T
0. 34~8 4 m /k ) AcDON(24 3t
_ B REFICB VT 0.6~ 24 B L
M OEZZ T mg/kg) NIV(24 S4EHR 2 3tkHT B| TR, M
ok |1987 B R BE 1T 0.03~0.1 mglk g)&UTQ MRS, HIZ, S8, Dl ggr 939
AT R Dl T4 A3 REHZBW T EDRIE, Bl IR N
G2l 0.55~4 mg/kg M R OV LA
-L@EL@OMM¢<%E&§E
S O AL G IORS SURTIDE: = 5
%aﬁbf%éﬁ \ZHEED)

4. BAEICHITHEEE
(1)FAO/WHOE BB M A INMEPIR K (JECFA)

JECFAIZ, 2000 4 ZDONDFEAl 2 S L, ~ 7 A 2 IR EE B 535 IC k5 T
FEINAMERFRD Hivie o722 & AR &FE(100 png/kglAHE/ H) TOEM) O F-EIE
I RO LA E L K- 728, ZOREZIAEMFICEE TH S LTt
T, FHAETIIMOBEFZZILITRD N7z et ZoRBRIZEIT S
NOAEL 100 pg/kg{A &/ B (222 24%% 100 2 W T, BEKKIME — HERE
(PM-TDD % 1 pg/kgk @/ H L% E L1z, Z 0L L OEBHE ClEfiER, BE T
AFETEMEIC R U TR E RE S EfEm LT\ 5, (ZHE3)
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Z D%, DONDOHHEZITV, 2010 4 3 HIZRHMER ROBMENS AR INT,
JECFATIZ. 3-AcDONIZAEARHN TDONICRE SN D Z & 226, 3- K1Y 15-AcDON
Z &1 AcDONIIDON & [l — DA FT5& L, ZiLE TODONOPM-TDI T
5 1uglkgk®E %, AcDON%Z & T/ /L—7PM-TDIL 52L& Lz, Z—F
PM-TDI%##HET 5128720 . DONEAcDONOFEHMEA S THD & Lz, F7-.
72 DRI L TRy F~v—7 R—=X{EEZ HWTBMDLyo # 0.21 mg/kg{AKH/H
EREHL, 2L eAE 25 2@ L, SR EARMD) % 8 ngkglhkH/H &
RIE LT, (BH239)

NIV 225\ CiE, JECFA Tix, ZHE TIZRMBIZ Thiu Ty,

(2) EBRHA BRI HERE (1ARC)

TARCTIZ, 1993 FEIZ F. graminearum. F. culmorumf (NF. crookwellenselZ H
Sk %% (ZEN, DON. NIV, AcNIV)DFEA AN SN Tl 21T T 5, (B
R 4)

ZOFER, b MW, Fusarium graminearum (KT 2 FH DI AVE
I, FELA R+ THY . F culmorum KON F. crookwellense \ZH K9 2% D
b MEHT RN AMEICET 2T —ZIIAFTERpoTzE SN TS, Fiz, FE
BREN)IZ 31T 5 DON, NIV KON AcNIV OFENAMIZHOW TR, FFLA A+ T
bHEITWND,

ftam & L C F graminearum. F. culmorum N F. crookwellense \ZH &9 %
BRI B MIRT 2N AMEICHONTHITE RN E STV D TARC F23 AN
SHED T IV—T 3),

(3)ExMEFR= (EC) DESHFEZE = (SCF)

ECOSCFIE 1999 4£(2DON, 2000 4E(ZNIV, 2002 4EIZT-2 &>, HT-2 k
v NIVEUDOND 7 — 73 BT o B REEZ AR L T\ 5, (BH381, 32,
33)

DON 122\ TIE, EBAMELOERFHEITRD b RroT2l e, w7 A
Z AW R IREE 53R 8R4 b7 NOAEL 0.1 mg/kg A&/ H 2, iEFEBEE
100 Z AW T, B EMAE — HEREGTDD % 1 pg/kg KHE/H LHEL TS, 0
tTDI i 2 WV iLiE, DON D&M DNEM-Z6f 4 5 B8 21 T < B MR R O
A EMEICKT T DB A ST EBAEEE LTV 5,

NIV IZDOW T, w7 A& A= EHRE & 5380 5157 LOAEL 0.7 mg/kg
RE/HIZ, LOAEL 232 Z L KT —F RX—2ABRLNTND Z LoD Rk
FEL2%% 1000 2 L, t-TDI % 0.7 pg/kg AAE/H EREL TV D,

T-2 %2>, HT-2 b >, NIV O DON O 7 )L —7FHEHIZOWTid, A
FAREZRT — A BROENTEY , ZHMiL7=FT_XCTO M) a7 iZktdT 57 10—
TDI ZRET HEMNTITIT R SRtz Z &b, Zv—7 TDI OREITRE &
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éhf‘/\éo

UL EDOFESMNE ORHRE R A B E L. AFHIIZIB VT HDON KL TUNADOND 7' /L —
T TDIFRXED FREMEIZ DWW T, ZORMLE L THWS 2 MR OREEIT- 72, £D
fE . 3-AcDON & 15-AcDONIZ DWW TDON & D gD FIAT o -3l T — 2 1%
ROENTWND Z L (BIRT6, 82, 93, 97, 240), (2 X > TIZDON & #% 1wt
[E G5)DFEE NI D Z L DVRIB SN TV H (B8, 102, 97) 2 & AR STz,
Nz T, 3-AcDONIZEAAN TDONIZIHCNH S5 (B 241) & D 23—
H B, 15-AcDONIZ DWW TUFAERNHBHCEET 5 7 — X ITRO Lo Tz,

L7225 T, kit 3-AcDON RN T 2 —#HE DO AT, 3-AcDON (2
DOWTIEHILE D BRI S 721% OFMEN DON L [Fl—& a5 &3 2 HE N THE
b LIV, L2sL2R23 5, 3-AcDON & 15-AcDON D& & DON & D 7' /L —
7 TDI B EZHOWTIEL, FEX Ml A2 & 6, T 27O ORI E 70 55 Fix 44T
RN EHIET L. AT BW IR 2 fThRnZ L & L,

5. REWKMR
DONEKONIVIZFEIZ/NE, KREK DO N YET as i EOBEATHERTH 2 N5
ITW5b, BEOS L, KIZOWTIL, BAEICBWTERTH D EIRENRZ VD,
ZDOIFEGFRFE I TIEF IRV Z ERH LN SN TV D (EH242), F72. EUXCodex
TOHRETH, TAE, AA— £, K EOBHEN L OMBIZET 2 REIFREHNT
W5 (BHR243, 244), 6~ T, keI ATERED SV V/INEDN, FAEIZEH T 5DON
MONIVO T =5 BBIRLEEZ HND Z EnD, HYEREFHECRE IR 2401
HH/INEEHLIAThILTW S,

(1)B%ER

INE(ZFENZ 1T 5 DONDOE ERY 72 FEE(1.1 mg/kg) S 2002 4= 5 A IZJEA5718)
B Lo TREINTZZ L2201, BHOKES Tl A /NEOREEH ICZDON % B
ML, BAREHICREDO EE2 ZHETTBY ., TORBEBARIN VDB
245), F7o, ENEZFIZOVWTL, IEEOREZL XSG L LI UEE A EEH
EAHERFEAIIZSEHE S CE Y, DON & HIINIVIZOW T HIENITHON TV H(H
f246), £, EATHE BN TH, BAEFBR FIEEICL D . DON&L NIV
DOIFYLEREHEM TN TV D, ok, /INEDOENAERE K N A ZEITE 1 91K
TEBVTHY, ENHEEEDK 8NN T AV, AFH, A—ART IV TNHHED
i A CEINAFERITHN 15% & 72> T b,
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£19 NMNEOENEEERVEANBAE (BE: B EY)

2002 4EJE | 2003 42 | 2004 £EFE | 2005 4EJE | 2006 4EFE | 2007 4EFE | 2008 4 JE
[ pE 83 86 86 88 84 91 88
TAYS 230.3 286.0 275.7 257.7 272.6 294.5 294.2
i | AT 122.1 100.4 109.2 114.2 108.6 109.5 111.9
AT _éf 7Y 87.6 119.8 112.9 106.8 114.8 85.3 79.9
Z Dt 0.3 0.3
LN 440.0 506.1 497.9 478.7 496.0 489.6 486.3

Rk 21 AR ] OVER 19 RS EAMROKPER [ZOTAGICET 2 RE L) (3247, 248)0 6B E
EFREDITTHESR

D BHKEARIZLIAERER
a. DON
EWNENZIZHB T 2DONOEHEEREDOER LK 2 012, N NEZOMA
FERINVEAR) 22 2 11277, DONDOFRE N O OREF. [EFE M OV A/
FEEBIZHOMETERERAEZEZ Z2DONASHH ZTWDH 8, 2002 FHE
FhrE, BERELZBZD L OIIMR STV,

%20 HEEEOTHFL=/L/ —L 0N AHEBHEOHRE (2002~2007 E£5)
THIE | FHIE | FHIE

5 wu | t2 | EERE | g=p
L | | R | BE | mmosu | BRO ma/ke) | (na/ke) | (ko
mg/kg S

2002 | 199 0.05 118 59% 2.1 0.16 - -
2003 | 213 0.05 136 64% 0.58 0.067 - -

I 2004 | 226 0.05 145 64% 0.93 0.044 - -

= 2005 | 200 0.010 128 64% 0.23 0.015 0.019 -
2006 | 100 0.010 16 16% 0.88 - - 0.13
2007 | 100 0.009 43 43% 0.29 - - 0.023
2008 | 120 (0.004-0.013 39 33% 0.46 - 0.033
2002 50 0.05 28 56% 4.8 0.26 - -
2003 54 0.05 34 63% 3.7 0.29 - -

% 2004 56 0.05 23 41% 1.8 0.24 - -

= 2005 50 0.010 23 46% 0.46 - - 0.060
2006 10 0.010 0 0% 2.5 - - 0.55
2007 10 0.007 3 30% 0.32 - - 0.064
2008 | 100 [0.006-0.007 22 22% 0.56 - - 0.032

EL  RARRIIEGZEICET DY R T a7 74 0y — MRS (& 249) % 51 FH (— 585 E)

A2 FBMEIE. 2002-2004 AEEETEEOIC L W HH L=,
2005 AEELIRRIT . GEMS/Food 23R HIEIZHEV Y, & RmRI AT O R 60% % 2 TV 2 b DIZ DN T
X, EHEORVD@%, EERAARR OFEHE 60%LL T Th -7 b DIZ 20T, EHHEO@E, LLTICk
DZENETNEE L,

FEEQD - EERFARWOWREEZ 0] & LTHMH,

SEEIEQ : BRHHBR ARG OMRE Z RHBRR & L, MHBR U L2 2@ &R AR ORE 2 E &R & L TR,

TEEIEG : ERBARMORE 2 ERRAD 1/2 £ L THEH,
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R21.MANEIZBITATAXS=/\L/ —)L (DON) DIRELEER MFEHE)

s Z 0L F—R 507 T 55U
g | 7 # 7 #
Bﬂﬁﬁﬁ*ﬁsﬁ E*ﬁﬁsﬁ ﬁﬁﬁsﬁ ﬁﬁﬁ%ﬁ
me/ke)l Lt 5 i(mg/ke) | B w5 (mg/ke) | B % =  (mg/ke) | | % = | (mg/ke)
B = B o= iy = iy =
£ 5 5 5
2002 E| — 84 :119:0.23:0.05-068 33:0: O 40 i 7:0.18:0.07-0.28
20034 E| — [167:53:0.32:0.05-0.60] 58 i 9:0.16:0.05-0.32] 59 {0 O
20044 E | 0.05 [168:77: 0.46 :0.05-0.71] 51 i O 0 63 :i1:0.02 0.07
20054 F | 0.05 [157:83: 0.53:0.05-0.97| 48 : O 0 62 i16: 0.26 :0.05-0.35
20064EE | 0.05 |162:94: 0.58 :0.05-1.000 53:0: 0 0 59 i22:0.37 :0.06-0.38
20074 E| 0.05 |187:67: 0.36 :0.05-0.55 42 i 0i 0 56 i 8:0.14:0.05-0.16, 8 | 4: 0.5 :0.06-0.30
20084 E | 0.05* | 187:59: 0.32 :0.05-0.62| 62 i12i 0.19 0.08-0.31| 55 i24: 0.44 :0.06-0.31] 6 | 2 :0.33 0.2

TEARFINTEMKEEE ORI AKZE O RIS OFIEE T (B R245) 2 IR M LZEZBRITB W TER
* 1 77 AOEERMT 0.1 mg/kg,

[EWNEE/NED DON &4 FHE A Tk, EEIRNLL EOFIE D 36~84 %, -
PIEIZOWT S 0.015~0.16 mglkg &, FEICL > TEH X RRBH LD,

i A/NZ D DON O TH , BHRIZE U CIdeKERE/NE T 28~58 %, A
— A NZUTPENETO0~19 %, DT HPENETO~44 % THY | ET-{59R
JE DFIPH T & KERE/NE T 0.056~1.00 mgkg, A —A ~7 U T FE/NET 0.05
~0.32 mg/kg, BT FPENET0.05~0.38 mgkg 72> TRV, ENENE
ERIERIC, FFEICL > TELDENRBOLILD,

ENEKREZETODOND G EREIZHSONWTIE., ERIEAL EOEISH 37~
100 %. EHMEIZ OV TIL 0.060~0.55 mg/kgTH V. [EHNFEKREIZHOWNTH
INETOREREFREIC, FEICL > TUES2ERNRBD LN TN D, (5245,
246)

b. NIV

NIVO &G A FEFHEDHERZFK 2 2 1R 7,

NIVIZHOW Tk, ENENEDODONFEDOE A EREHED T T, DON& Hic5E
i TERY ., IETIE, EEBHRLLEOEIEN 32~T70 %, FHEA 0.010
~0.087 mg/kg TH V., RKRETIX, EREFRLL EOEIED 56~90 %, FHED
0.042~0.58 mg/kg Th o7, ZD X HIZ, NIVIZEBWTH, DON & [FEERIC,
FEICE>TELDERRDOLNA TN D, (BH246)
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F22. EEZFRO=AL/—ILNV)EFREAEDHER (2002~2007 FE)

a 2 T=ZMR EERF 2= EHE | FHE | E8E
me/ke &
2002 | 199 0.05 130 65% 0.64 0.059 — —
2003 | 213 0.05 144 68% 0.55 0.040 - —
I 2004 | 226 0.024 118 52% 0.55 0.033 - —
= 2005 | 200 0.006 111 56% 0.20 - — 0.010
2006 | 100 0.007 30 30% 1.0 — - 0.087
2007 | 100 0.006 60 60% 0.21 - - 0.013
2008 | 120 |0.005-0.013] 66 55% 0.34 0.021
2002 | 50 0.05 22 44% 1.2 0.16 — —
2003 | 54 0.05 23 43% 0.95 0.13 - —
% 2004 | 56 0.024 14 25% 1.2 0.20 — -
= 2005 | 50 0.006 16 32% 0.38 - — 0.042
2006 10 0.007 1 10% 3.0 — — 0.58
2007 10 0.004 3 30% 0.33 - — 0.051
2008 | 100 [0.009-0.014f 45 45% 0.58 - — 0.045
W1l ARITBWLEICETE) A7 7Fn 7 7 AL — MRFEH) G 250) 2 LI ER S S L),
2 X, 2002-2004 FEITESMEOIC L BH L,

2005 AEZLARE I, GEMS/Food 2378 4 J7EICHE Y, R IRAAIG OUEHLAS 60% &8 X T2 b DICDWNT
I, FHEORUV@%, ERIRAAIM OB 60%LU T Th o7 bDIZ o0 TR, FIEGZ, LITICX
D ENTREH L,

TEE® - ERRAAGOREZZ T0) & LTH,
T - SRR OB L 2 R HIRA & U, BRHIRALL Lo BRI OB 2 E BIRM & L TR,
FIIES) ¢ RN OB 2 E =R D 1/2 & L TR,

DON & NIV OEWNTOVEYLEIERE Sk, MBI W CTRICEANTER D
LI o T,

@ EEXHBEICLIFELR

2001 4EEIC, ZHET ODON M NIV {5 Y 2 HE FH 4 53 A 55 BB BRI 55
LLTEBINZ, ROFLOEE2 3R, WANE 21 e EHENE
36 A, HAKE 3B 1372003 22 RELDO G EF 82 3B 2 s L 7= (B IR
0.001 mg/kg), 2 DOIGYEE O FHE & N2 OHiPHIZ, DONZS 238ug/kg
F O 1~2,248 nglkg, NIV 10 pg/kgh 8 1~110 pglkg T > 72, KD 74%
TIGFELNRRD bz, (BE251)

2002 EFEIZ, [EINFEZ K 124 3706 2 FV 72DON K NIV OG5 Y S REFRH A )3 R
GBI FRERIIE E L CEM IS, fROE &EHEER 2 312777, DONVGYL
1% 4 30BH4.8~60.7 pg/kg. 15 45E O Y 21.8 pglkg, 2UEHO ) 4.8 uglkg(On
Y 0.7 pglkg). NIVIGEYX 15 i EH2.0~17.4 pnglkg. 154k 0y
5.0 ng/kg, 2REID Y] 6.7 ng/kg(MNTE -4 0.6 uglkg)Z#@B® Hit, DON & NIV
DORIFFHEYRT 1 3B TRO b, HRZKRERB K LTSS, ZKFTODONK W
NIVOHK) 40% 0354 A K HICIRATFT 5 Z L m sz, (B/R242)

2003 “EEC, dbHEiE, BIH, KB, JUNCREAN L7=FEER/ N (T E /8.
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BRI, KL BHE)84 B CODON KL ONIVIE N FL R &M (E R 7 M:ﬁ\
T L—b—3H, HE5E)88 R T ODONIZ BY 4 % 15 YL FZREFHA )N EAR 978144 12

D FERE SN AEROF LD EE 2 3ITRT, FEA/NEH ODONK H 1T 80%,
NIV T 31% T &® v . ¥ ¥ ff 1 DON 138 ng/kg(5-1,147 ng/kg) . NIV
81 pg/kg(5-247 pglkg) Tdh - 7=, DON & NIVDOIBEYEDFEAMEIC W TIE, FL T
BN ST/ hEE(21 kT 14 B HITTIE) T, BB b, 2EHT
IAEBEMEITRR O Do e, EREARHEMRODONMREHEIT 80%THY . £
DOIFEIEIE 20 pg/kg(2.5-59 pnglkg) Tdh o7, (BM252)

%23 EH. AYRABRKRUVKXBEEZX) ICETHTAHFI=/AL/—IL(DON)
RUNIV(Z/AAL/ —)L) DELERERE

B3 A 50 T o EQug/kg) B coERE(ug/kg)
ﬁ(ﬁ;% ik 2; DON NIV DON NIV
2001 /N (i ) 21 133.9(1 — 740) 2.91—7) 95.6* 1.2%
P /N ([ PE) 36 | 358.4(1—2248) 8.8(1—27) 388.3% 8.3%
(2;1‘) K2 () 3 9(2—20) 5.5(5—6) 9.0* 3.66*
WL nE(EE) | 22 8.1(1—47) 15.1(1—110) 6.2* 12.8%
2002
R K(EEZK) | 124 | 21.8(4.8—60.7) | 5.0(2.0—17.4) Q. 7x*¥% 0.G¥ ¥
(242)
?%):? FER/INE | 84 172.5%%* 89.8%* 138(5—1147)*** | 81(5-247)***
(25)2() LA AL | 88 20%* - 20(2.5—59)*** -
T AR ASWERZE R E R BRI CTRK,
ND%O&LTﬁmﬁ éﬁé:f%m
w6 BREATBAICIT, 2R COTY fi X(*ﬁﬂj%z/iﬁ{m&) \ZCHEH,
ik ND A 5mg/kg L UTHEH, #%  ND % 0 & L CHEH,
2007 H-FEIZ, %Ik T DNIVO &iFE EHEE DO 7= D12, dbiiE e = bk < EWNE/NE
59 k2 FHW 72DON K ONIV D75 YL FZREFH A N E A 7Bk 98 & L C5he &

Nz, £ofER., DON &

7o, K2 4R T LB BHE TR T OFEIE

DI 23 7R (39.0%) ., U

NIVOIE YL O FEAM X E W E &2z b vz, £
L. DONDO &) 6 #:44(10.2%). NIV
VER B FIREL T O 6 O 5 IR R.5%) Th - 7=, (&

AR 253)

F£24 TAFL=/L/—ILON) BRU=/ L/ —)LNIV) EHEFRE 2007 £ - £ 59 54

mg/kg DON NIV SEHEELT
<0.005 6 23 5
0.005~ 24 21 20
0.05~ 11 7 12
0.1~ 15 6 14
0.4~ 1 2 3
0.6~ 0 0 3
1.1~ 2 0 2
HEAEF BRI RS B e G RO T A58 Rk 19 FEREE - HpFeE A (2 0253) 0 5 51 H
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(2) REBEBOHTE

DONKONIVOIBERENF HIL TN D LR 9 5 WAE TORMBIENZ
WHEDE LTITKRENENRBZBND, 2D 9 HRITOWNTIE, FEGYRE KW
R 2 I R R A2 E LR, BN TIEZDON 0.0029 pg/kgiAH/ H , NIV
0.0032 pg/kglAdE/H, 1~6 mOIZIZHOWTHDON 0.0052 pg/kgihdE/H, NIV
0.0056 pg/kglA /B & IEFITIRWVERETH D L OREND D, (BIR242D0E- T, F
DETIINEDBDON K ONIVOERUCH T2 FERRBMEZZONDLZ LD,
IWNEEERETOHRMEMNBICELGEBREL N OEOGAEEHEEFEDT — X
f3%, DONKLKONIVO ZEZ \mEOHEF M THhI T\ 5D,

D F—EFLFALITY FPRET 4% (TDSE) IZKBHE

2005 FEICEAFEEIZL Y, DONLKOZEDOMOD Y 27 & RNDFEDOE
REFRAEN, ~—F7 v b2 Ty NEXEHAW S =2V Z A Ty NRXT ¢k
(TDSIE) 4|2 L » CEMINT-, 2FE 4 #ics T, ICKk, KT )., IIGEE
INTAL, BN T, TIIEDEE, SE7580) K OIX (BN O &M O N Y =7
TR~ A 2 MRV UEHREEMNE LSRR, IMESEM T, BT ik
TDOND{BYENR 2 TOHBK TR bz, T ORERAHIC, 2002 FE OFE R
BRBEMERN SO RGO TEEREZ 168.4 g& L HAAND LB R Z H
E L7,

R AFR2 51T,

#25 F—BILFLITY FRETaDLHAShZTAETS=/L/—IL(DON)
DEEE (2005 £ )

'

DON D&

fulE Mgk DON EBE(ugkg)  BAAEEOEEE(9)

(ng/ \) (ng/kg A H/H)*
IL#E JkifgiE 4.77 168.4 803.27 14.85
CBBUN g 3.65 168.4 614.66 11.36
%ﬁﬁ% W] 4.10 168.4 690.44 12.76
) JU 4.45 168.4 749.38 13.85
T R ORI O — H R RICR S A S (B R2607 55 (L)

CEERHOT —Z (A B L OVAERE 54.1kg) MW T, RMEEZBRITTHM,

HEE SN B EET, AWEX TIX 14.85 ng/kgRE/H . BEHHIX Tk
11.36 ng/kgfAHE/H  PUEHX T 12.76 ng/kgAE/ H , JLINHIX TlE 13.85 ng/kg

2002 4212 Sl &S AT R SRR EARRIFIIEIC & 0 . DON SBT3 B R

%k
KE/H ThoT-, (HE254)
@ FHEZAV:-RE

14}\

—HNEA Ty b AL T IE(TDS ) KR O £ &/ NEHE S THEA L BSOS 2R8I T - FRE L 7= 74,

ST L. R LI E O ERREL N T 5, ZAUCREDORIIZI T 5 BRMHEOEHHREREL R LD Z LI
L0 ALFWE OV BB HEE T D, ~—F v ATy PR LEEST AR H 5,
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HEEDMTHOI Tz, DON OJFYT — & 13, JelTib~ 7 B ER 12 L - CTEi S
ATz 2002 42 FE O A K ONEIN PE/ NI B9 2 AR SL(E N EE/NE 1 0.16 mg/kg,
i A /NZ2:0.06 mg/kg) & HVY, [EPE K OV A/ INE D 1997 4R D [E N i & (E N
PE/NZE B4 T R BRA/INE 456 J7 K )& EE L= DON JRE O I E F¥E %
B U7z, BARANOWL)NEEEE X E R EFTA (2000 FE) & Az, iz,
AR 20 L 7=/ NEINTAC T 5 BB O IR b HH U 7= B fr 3R 2 Ik
L. 255 DON O-¥) i B & #eqt Lz,

EEAFR2 6177,

K26 FIHEEAVETAFI=/AL/—ILDON) D¥ERBEDRAE (2002 F &)

At /N — HiEHE HARNRE — HiBHE
(g/H) (ng/kg IR/ H) (kg) (ug/ B N
EEC R IR 94.3 0.13 52.6 6.70
1-6 HEY) 64.1 0.29 15.9 4.55

T INEBEOT A FH T =N\ ) — R D B R E D72 D DR B TA N LS (B2 2 AL i

SRR TR

HEEEEEIL, 2FEm YT 0.13 ng/keRE/H(6.70 pg/H N & 720, 1~6 %

) TIE 0.29 png/kgfAE/H (4.55 ug/ H AN) Th o7, (BIR257)

2003 FRENZEAETEE T L FER /N & Hsh R/ NERLG O DON o5
YuSRREFHA 23 FEhE S L, O EHIB YRR 2 22 DON O — HERESHEE S
2o B, INEMMNORE SN D /N TIIEGFEE 1 L L, FiREIC BT 5517
Fa 05 &L, £, IMEMEZNVHE LTERL TWLEIGEK 50%, Fi%A
THE L TV DO EIE % 50% & e LTz,

FERAEE2 7TITRT,

£27 FHEZAWTAFI=/AL/—)LD0N) DH¥ERZE=DHHE (2003 £E)

HFfin /N — H 8 HARNAKE — HEIE
(g/H) (ng/kg IRHE/H) (kg) (ug/ BN
EEC RIS 98.0 0.17 52.6 8.8
1~6 5k -2 64.1 0.36 15.9 5.7

T BETONOFI R L RER A RS E (S H262) & IR LATERITTER

HEEEEE L, 2FIm Y T 0.17 pg/kgSE/H@.8 pg/H N 720 | 1~6
%) 1% 0.36 pg/kglh®E/H (5.7 pg/ H N ThHh-72, (BE252)

Q@ HERVFEZAVEEE
a. DONOREEHT
2002 £ TERFHERE] L0/ RZE2EATHIELEZMEL, &% 5 fl
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b o, N, ME, PR OEFR)ICHT T BlREAEF L, K’
(2 NEOEREDMEZRD L T-DIT, TNENDXSG T EITNEDEH R %
RE L, FImMEERN1~6 %, 7T~14 k. 15~19 %, 20 Ll Lo 4 BRI,
SEERSHERE L2V I ab—a VHOTF—2 -y N a{ERR LT-,
FTo. IR LT EMOKPEL TOENPENEIZEIT % DON &8 EEHRED
9B 2002~2004 FEE DGR M NEATTEEIZ L0 Efi S 417z 2003 FEEIZ5E
i U 7= {5 Y ERERE OFE RS, /NEDO DON FHEIZOWT, KO 3 FEHD
U A ERREREZ D DB B TOWIRRE 50% & KE) L, FEliRD 7/
EOBRESHIZET LY Iab—a v A5 —%ty &2 HWT, DON ©
FREOMTELT L THNLE « U al—v g R > Tiro 7z,

FUAD L
TFVA®  hERE LT O0.55 mgkg(ZE & LT 1.1 mg/kg)
UFUA@  AhFEE LT 1 mgkg(EFEE LT 2.2 mg/kg)

HRIIE 2 SITREN TV,

HHNCEET 5 T U ARICB W TR, REREITRO N7, ik
JERITIE, 1~6 @l bEm< . T ETIXRIEREDEEZ R L TN D, BT
BOHEMEE LT, 95 38—k XA MZBWT, 1ugkg KE/HEZ#BZ5 b
DIFEENRS, 99 /S—F L Z A BN TIE 1~6 7% T 2~3 pgkg KE/H, 7
L ECIEIE 1 puglkg KE/H & 7e o7,

72H . AFERICOW T, /INEOEEEIC OV O IER i & e T 5 B,
RREAFREETIC, BERICIEZHOREO/NEEREN AT —2 v k
IZHAAN BN TS, 8- T, FRIEWWN—F L Z A UZEBNT, ZOE
MREL DL EZBETOLMLENRND D, (ZHi253)

Iz T, 2002 4 DOFHEMZEIZ IV Tl A/ NE K0 ENEINEO S HDON
DGR ENEVMHARI CTh oo Z L2 BsE A, V—AXA N T U A ZEELE
B9 5/ NENENEINEDOI ERE L TS Z & DONDIH YL TN HE S -4
DEMFEEICEBESN(EBIR255), ELO0XNRRKENV LEIZHONVTHEHEETS
VENHDLEEZ LD,
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£28 EVTHANBEIZEDZTAHFO=/AL/—ILON) DERFIREE

RFEAGEHTRABICDONTIE, 2TDH T )L EEH TERD{E =005 mg/kg)
HERREE (1 a/kefAE/H)
13—t 53— 10/3—1 25/3—+ 50/ \—+ 75/\—+ 90/ —+F 95/3—1 99/ —t
_ER 385 MIN B4 B4 DB B84 B84 840 B840 8400 84 MAX

1~6F 7ZL 0.00 0.00 0.00 0.01 0.03 0.08 0.19 0.48 0.85 258 77253
1.1 me/ke 0.00 0.00 0.00 0.01 0.03 0.07 0.19 0.46 0.82 2.38  807.73
2 mg/kg 0.00 0.00 0.00 0.01 0.03 0.08 0.19 0.47 0.85 2.54 91547
1~14F 7L 0.00 0.00 0.00 0.00 0.01 0.04 0.08 0.20 0.36 0.97 513.98
1.1 ma/ke 0.00 0.00 0.00 0.00 0.01 0.04 0.08 0.19 0.35 0.89 31957
2 mg/kg 0.00 0.00 0.00 0.00 0.01 0.04 0.08 0.20 0.36 0.95 1,092.02
15~19F 7L 0.00 0.00 0.00 0.00 0.01 0.03 0.08 0.19 0.36 1.08 3,357.92
1.1 ma/ke 0.00 0.00 0.00 0.00 0.01 0.03 0.08 0.19 0.34 0.98 5,485.20
2 mg/kg 0.00 0.00 0.00 0.00 0.01 0.03 0.08 0.19 0.35 1.06  3,929.46
20~F %L 0.00 0.00 0.00 0.00 0.01 0.03 0.08 0.18 0.32 0.94 32.66
1.1 ma/ke 0.00 0.00 0.00 0.00 0.01 0.03 0.07 0.18 0.31 0.87 7.43
2 mg/kg 0.00 0.00 0.00 0.00 0.01 0.03 0.08 0.18 0.32 0.93 11.07
{REB (R TFREFICDOLTIE, 05 50.05me/ke® — k0D )
HERES (ue/kelkE/H)

13— 5/5—1 10/3—+F 25/3\—+ 50/\—+F 75/3\—+ 90/\—* 95/ —F 99/ — 1
_ R FE MIN 284 VBAIL VBAIL DBAIL DB VBAIL VBAIL UBAIL UBAIL MAX

1~6%F 7L 0.00 0.00 0.00 0.00 0.01 0.04 0.14 0.43 0.81 254  889.48
1.1 mg/ke 0.00 0.00 0.00 0.00 0.01 0.04 0.14 0.41 0.77 233  917.10
2 mg/kg 0.00 0.00 0.00 0.00 0.01 0.04 0.14 0.43 0.80 249 1,466.35
1~14F 73U 0.00 0.00 0.00 0.00 0.00 0.02 0.06 0.19 0.35 096  363.30
1.1 mg/ke 0.00 0.00 0.00 0.00 0.00 0.02 0.06 0.19 0.34 0.88  243.03
2 mg/kg 0.00 0.00 0.00 0.00 0.00 0.02 0.06 0.19 0.35 094  263.86
15~19F %L 0.00 0.00 0.00 0.00 0.00 0.02 0.06 0.18 0.34 1.02 10,165.50
1.1 mg/ke 0.00 0.00 0.00 0.00 0.00 0.02 0.06 0.18 0.33 092 541647
2 mg/kg 0.00 0.00 0.00 0.00 0.00 0.02 0.06 0.18 0.34 1.00 15,834.00
20~%F 3L 0.00 0.00 0.00 0.00 0.00 0.01 0.05 0.17 0.32 0.94 23.31
1.1 mg/ke 0.00 0.00 0.00 0.00 0.00 0.01 0.05 0.16 0.31 0.87 11.43
2 mg/kg 0.00 0.00 0.00 0.00 0.00 0.01 0.05 0.17 0.32 0.93 11.72

B BT ALRIEC L B AAAD/NEEIIC L 554 % = L ) — UDONBREEOHEE(SIE253)7 5 5 | (5 Zs)

b. NIVDODREBEHTE

2004 O T B RUEE Bl ER A | L0/ NEEEE T oM A L.
% 5 FEE (@B b D, bV, c i, dHEE, e IS LIz, £
7o, IWNEOERBEDMZRD DO, FHEFICESETEZNENDOXSG T L
(INEOEFREZRE L, FPEERI(1~6 %, T~14 5%, 15~19 5%, 20 %L
LD AN HBERD AR RE LY I ab—va T =2y FEERL
7o

W, iR LT B A SRR 5EI2 X 5. 2007 4FFE 2 5266 S 7= AbifmE &
b < EANE/INZE TODON -« NIVO{G G IRe O AR R(SH2563) 026 /INED
DON - NIVOEH EIZHOW T, DONOBTHH F(EZZ : 1.1 mg/k!ZHBW\ T,
NIVOMGEZ RO 4 FEO >V A2 BE L, EBRESMICET LI I 2L
—YarF—Fty FEAWT, NIVOREBEZHEZ LT-(ZE S BB <
DR % 50% & AE),

DON BIATHISI F(NE(ZZE) : 1.1 mglkg)iZds T,
ONIV D i & & HEE

> U AO NIV ORI 72 L

U F@ : NIV IZOWT/hE(ZZE)E LT 0.2 mglkg
U F@ : NIV IZOWT/hE(XE)E LT 0.5 mglkg
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TF U F@ : NIV ITOWT/IE(EE)E LT 1.0 mglkyg

FRIIE 2 9IRS TV D,

FERPERERTIX, 1~6 A i b i < . FlbEE S E < 72 2120 » TREED
INS L IR BT bivTc, NIVORFEROHEEME & LTiX, 95 3—k %
AMZEBWT, 0.4 ngkgKE/HZB 25 b OITHNR, 99 /\—F & A )L|Z
FBWTIE 1~6 5% TNIVEAH 0.2 mg/kgHliil O L 0.7 pg/kglkHE/ B L E & 7o 72,
(Z:H256)

7B ARERICHOW TR, NEOBEERIZ OV TRHEIE AR 2 RET D BE.
KRR ETTIC, BLRICIEIB 2 O REO/NEZEREN AT —F v b
IZHAAN BN TWD, 8- T, FRZEWWN—FB L Z A UZEBNT, ZORE
MREL DL EZBETLHVLERD D, £, BT H/NERENENED
HERESNTND Z & TGYEIEFAEIZB VT, i NIV 75072 <
HPEBENZWILEE/NE 2R L THWTE 59 DON & NIV 07540 FH
BAMERE S 2R D ATREMENR & D Z &L DON « NIV D754 TN HE S L7 4E D&
BB INELOENKEVWI LEIIOVWTHETOIVNERS S,
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£29. EVFALOEIZEBZ=NAL/=ILNNV) OFERBRIIRES

1~6i%

Iz 50% 55 | 60% 5 - 70% 5 | 80% 3 | 90% 5% | 95% 4 97.5% 4 99% /2 99.5%£1199.8% £199.9% =
—II\L/—)L

R Crieay 001 {002 {005 009 @019 : 033 052 085 : 117 i 171 {220

—N\L/—)L
B 3%10.2 me/ke 0.01 0.02 0.04 0.08 0.16 0.26 0.39 0.61 0.81 1.13 1.42
=—N\L/—JL

EMIRFI0.5 me/ke

Z/I\L/—IL
B Y3851 me/ke 0.01 0.02 0.05 0.09 0.19 0.33 0.52 0.85 1.17 1.70 2.21

001 : 002 : 005 : 009 :019 : 033 : 051 :083 : 113 : 163 : 2.09

1~145%
A 50%2% | 60%£5 : 70% £ 80% 2 90%E% | 95% £ 97.5% 5 99% £ 99.5% £199.8% £3:99.9% £
—II\L/—)L
EIRE 71l 001 002 003 {007 014 023 036 058 079 @ 113 | 144

—/I\L/—L
BHIRE0.2 me/ke 0.01 0.02 : 0.03 : 0.06 0.11 0.19 0.27 0.41 053 : 0.72 : 0.89

—/)\L/—JL
B3E%I05 ma/ke 0.01 0.02 0.03 0.07 0.14 0.23 0.35 0.56 0.76 1.07 1.35

—N\L/—JL
B 43411 me/ke 0.01 0.02 0.03 0.07 0.14 0.23 0.36 0.58 0.79 1.12 1.44

15~195%

SFUA 50% 2 60% A | 70%/A | 80%A_ 90% 2 | 95% A 97.5%2% 99% A 99.5%2199.8% 599 9% A
=—N\L/—JL

By 7L 0.01 0.01 0.03 : 0.05 0.11 0.18 028 : 044 : 059 : 0.83 1.04
Z/I\L/—IL

B3E%10.2 ma/ke 001 {001 : 002 {005 {009 : 015 : 021 { 031 : 039 @ 052 ! 0.63

—N\L/—JL
B Y3EI05 me/ke 0.01 0.01 0.03 0.05 0.1 0.18 0.27 0.43 0.57 0.79 0.98

=—N\L/—JL
BHIEEN me/ke 0.01 0.01 0.03 0.05 0.11 0.18 0.28 044 : 0.59 0.83 1.04

20F% ~

Iz 50% 5 60%s - 70% 5 - 80%m  90%E% | 95%m 97.5%m 99% /1 99.5%£1:99.8%5199.9% =
—I\L/—)L

PR Criedy 000 i 001 {002 {003 007 011 017 028 037 : 053 | 067
—I)\L/—)L

BHIFE0.2 me/ke 0.00 : 001 : 002 : 003 : 006 : 009 : 013 : 019 : 025 : 034 : 041

=\L/—JL
BHIREI05 me/ke 0.00 0.01 0.02 0.03 0.07 0.11 0.17 0.27 0.36 0.50 0.63

Z/I\L/—IL
RSN me/ke 0.00 : 0.01 0.02 | 0.03 0.07 0.11 0.17 0.28 : 0.37 053 i 0.67

TE1: ERBRAE e ST O BRI DAL 19 AFEEHE - /TRt S EGIH256) & 1 5 I(—Hs)
E2 : HEE R RO B Ing/ke (KH/ A

() HMRUVAEARE TORE
INELZFEGRER., B+, #ALONUH) EFOLENLRG U5t & 725/
F(GFEER, BA-H, RO IICHOWT, ZhER 20 EHEEF 160 30D
ZHWT, ZHIFODONK ONIVORGE RN Sz, T ORER, ZEOFEHfE
IFDONTi% 184 pg/kg(6-2452 pglkg). NIV T 23 pg/kg(7-174 pglkg) Th -7z,
— 07, INEBHOFEEILZ. DON TIE 42.4 png/kg(8-1,620 ng/kg) . NIV T i
3.41 ng/kg(4-20 ug/kg) Th - 7o, WM CTOJEHEEE 3 012”77, DONTIZ
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SEHT 78%. NIV TIZEY) 57.7%DIENED bz, (BRE257)

#£30 INEXRZEOHME-HITETAHEFI =L/ —ILON) BU=/L/—)LNIV) OfFE
Aotk IINFEFESE
FIEH HAH 7 2R H
W= SR | Y E +
DONT(“SWEHA“ J?i/sjgﬁ— 73.042.70 | 69.4+5.75 | 78.9+5.31 | 74.0+6.75 | 72.6+4.61
0
ok R (%) 25—97 38—92 43—94 25—94 29—97
B R K
eI 59/77 18/20 11/20 11/17 19/20
BRI
TR | Sl
vaff//j)ﬁﬁé ﬁggﬁ 57.7+4.30 | 63.8+5.28 | 47.0+12.9 | 59.9+10.8 | 38.3+13.2
0
ek SR B (%) 0-91 31—91 21—177 0—84 13—57
BRI IR
N 24/73 16/20 4/20 8/14 3/19
/By R 2K

W NEEOT AR =NV ) — VIR D B EEER E O 72 0 OBRAFIEN TR (S R25TD & RICERZL L BRI TER

B, ARERTIE, WHBBHRMRLLT L 2R BRI W Tidsit R 2 B
FERE 2T > TV, NIV T, SMEBRBRERALIT L s8a0m <, i
BT OGN AR 72 o TV D BRI ET 20 E N & 5,

FORy K O EE T A2 CODON DI F I B3 2 WF e B A @R # R Ic L - T3
i STz, THYNE(E ) & By L= DONJEE N HIE S iz, Ric, hEnH
B L72DONJBYSE T 630 e OFR L% 9 EATNER NS 5 & Az J{ERN
T.LDONRENHIE Sz, B TROBIEEZRIT, DONEEN 0.78 ngkgd L
TILH 61.8%. 0.20 pgkg?D LE TIE 49.5% T -7z, PHEETFETIEL, /U TiE
0.12%. 9 EATIE 71.1%. A L/X TiE 17.9%E% L7-, DONII/KEMED -9,
9 EATIEDONR D THIZBAITT 5 Z & THRMNICEET 2 :E 2 bz, (B
257)

£31 HBRRUREAHNUBZZHAVV-AEIETO
FAFL =L/ —)LON) DFE
B TREBREE%) AR TREBEE%)
A
. 0.12
v
61.3% (X% 0.78 pglkg) v,
bl 71.1
49.5%(Z# 0.20 uglkg) | A
7
L
< 17.9
v

N REDT I X =R ) — VR DR IER E DO T2 D OB AFIEMIL (B IB25T) & LB ZERESITTER
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FREH OB % T2 /NER I D 9 EA R TR ~ONL - JEZ L 5 DON @
P2 DWW T, HPLC ik & AMTEERIEIEIC L 2 i Thoiiz, AWIETEIZ X 5
HIE X, 3T3 #ia % v 72 WST-8 7% & O BrdU % v iz,

R AZE 3 2177,

#32 HPLC RUEMFEHDREICKIZ2RERFAEHBEEZRAES EFARUVIRVD
HERUNIEZEOTAFS=/AL/—ILDOON) DZEE
A S5 EA(RERRERRGERZFMH)

PESY VIR
HPLC (A7 - %) —ggms e %ﬁﬁmﬁjiﬁu el - %)
/J\i*fj\ 100.29+3.65 100.29+3.65 100.29+8.78
TECARID D LA 98.554.08 98.55£4.08 98.84£6.78
TG0 5 P A 30.52+4.08 34.53+1.29 28.885.02
@"C‘(«I-‘ 41.28+3.89 64.97+3.99 42.89+4.58
B A (RERE/BERM)
Y T e
HPLC (A7 - %) e g -%/im S lid - %
/J\ﬁ*ﬁ 100.00+=7.04 100.00*+=4.10 100.00*+1.53
AN N 108.42+8.45 84.051+4.34* 92.30+1.03*

% : HPLC IZ%f L T p<0.05 TAHE =
k(2 #258) & 0 5 (—H ke K OFIRR)

9 & ATIE, HPLC X OVEMTETERIEE & S FEEIZ L D DONIIAK 7 HIOREGE 27~
L. HPLC & EWIEIETCII A BERZTRD N hoTe, — ., /X TIFHPLCT
WTBEEN RO BRI T2y, ATEMEORIE TIREE RO i, HPLCE Okt
W CAEENRD LN, ZOHB E LT, fAV TR TIIDONOEA RN &
D2 EFEIZL > TEHEERTHEL o= mlEER H 5, (BH258)

HAREWN 9 Hilsk OB S TIGPED XU B & ZDJFEEE Ip o T/ N R 2% & LT,
HEHAE ORI TR TODONKONIVOREIZOWTHHE S, 4 35 REHA
71 70 FEHD ODON K ONNIViG Y& A U7 fE R, FEMETORUI TOFEH
FHRIIDONT 25.6%, NIVT 34.2% Th-7-, (& 3 3)

* 33 HNVIRGEERE TOTAFI=/AL/—ILON)EY
=L/ —=)L(NIV) DEYFESE

DON NIV

B (F )

0 o,
oW 25.6% 34.2%

(ZH259)

728, BIRO/ N DR LENRKE S BADHE & LTI, gig o T
BRIZBWTHA—LR_R—H U —Z2H L TWAHN, BE CIIRERA S BETRT
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bHHZEND, NUBLEOBIECHER OMM N R D RS, (BRENME DY
ATIHEERERNPRKE S RDHAREENRS 2 b,

RERINC K 5 BARIBEY R Z T ODON K UINIVO 43 fRIZ DWW T, GC-MSXILE / 7
o — LR % V72 ELISA THist & 4172, DON & NIVASIIEE FE & IR R (24K
FLCHfREN5 2 ENGC-MSTHRE STz, LivL, 150°CT 5 43dH D\ ik 30
S OMEGETIX, GC-MSHHT TIiX LT R 0N Hivs —4 T, ELISAT
LTI NG D bz, Z OfERIT, DONKONNIVOIEVER N E /) 71—
WHURIZH L CEWRZE AR R T 2 L 2RIB LT\ 5, (2HE260)

T 2T MNEEAWTE AT T 4 —TO, B DI TR TODOND A
P SN, & TRZEODONKRFRIT, XEE 100% & L-HE ., Mn%k o/ EH
T 36.56112.9%, ®EH% DO ATy T ¢ —GHERFD T 32.6212.3, FHEEZE D ARG
VT 4 —T195E78% CTh -7z, G261 ST, T 2T L/WEEHNTZAS
v 7 4 — DOFERIZ X HWEERITK 40% & 70 D,

FEFEOMMIE T, DONZHEIMNT2HENMOLNTEY . 4 — A FERBETO/ T
DONIZIF & A EIRE LRV (262, 263, 264, 265, 266) XILiiCA — A& b3
I L D DONDENT 5 E WY MENH H(BHE267), £/, ZOXHRIMT TR
TODONDEANZ DWW TIE, BEEIZBT 2878 T, B ODONRIBEASDONE
AEOEBICER TS Z ERARBINTNDS (BHE268. 269),

Z Ol B - THFRIEFR I X ADONDFEIZ DOV TIEZE < OB THOIL TV D,
ZIBHOSCHRTIEL, DONIFZEU R TWET D23, MHEVE 2 £5-> 7 il i OFREE T
BTIIERICRETERNEIN TS, UL, ABFHECIIEWKEEL R
T ORI FIIBITT S L & TW\Wb, (BH270)
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V. BEmBRcET
SHIZETTERZHWTTAF =L ) — L R R= 1 ) — L DR
ARSI 2505 LTz, 728, A —HEIE(TDDOREIZHT= > Tk, By
B Uil & SRl 21T - 72,

1. 4% =L/ —/,L(DON)

EOfeh 7= DON i, EICHIBENICB O TENMIE#EIC X 2= R % 1k
K OERENIZBW T V7 b UEEREIREZ ST, K0 FEMRWEHERIC A -
Rt &S, TDODON & &bz, REOEFERICHH SN D,

FERENY 2 - B Tl EICErE, BEE O, REEImS L O
FERIIRITTRHRENRO LT, 2. 2L ORENEOLNT-HELY LEH
B CHRILENE M MBSO iz,

R Tk, PR ERRE O B WD T O EN G LTS
D, FOREIFRANE O TR, £o, v U AZHWE 2 FEM @M EEMERER T
LIEBAMETRD o7 2 e, AERNTEELZ KT L) hlEwEEx
BT D AREMEITEWE B X bz, 728, IARC TiX, DON 257U v AREHE
DEEATHHERIL. B MIHTDERNAMEIZONWTHETE (7 v—7 3) L 5
LTW5h,

b Z &t BIRERIZEBW TR, BEFEELOEDAMEN S D LI T &
9. TDI Z#ETDH I ENAREE B 2 b,

TDI D EIT Y 72> Tk, LLFDAEZEE LT,

FEEMERBR TRO DN RO 9 B EEIZOW T, 7% O HER A #&5-
BRIZEB VT, 2372 DKW E(0.05~0.1 mg/kg AE) TRO L, 777 L. i
BRIRE OG- (ARE - ACSUTAEFRBE KO R TH Y, RERG TR LY b5
WAE(0.19~0.6 mg/kg RE/H) THIEMIZFRD STV vy, s8R O#E L
HIREEHR G5 OH N, & FBRMOOERTHAEREBICAIL TSI D EBZEZXHNLDL D
EMG | RERBICEDREREEBRET L L& LT,

FIERICKTT BB H b RYHHHEIC OV T, v~ 7 22 HAW=#BRICB W
T S, Enteritidis JE&Y&IZ X 2 EFFR O 0.12 me/kg A/ H UL EO# 58 TR
DoNTEN, BENFEOONTEHEII Y A2V 2 FRIOEBMHEERBRO
NOAEL LV b mWHAETHD Z &, ZORBRARICEWTIHRREEOZES b -
TR ZEIEEE L LTS Z & | ARG R 2 TDI O ERILZ T 5 Z & 1%
TlERnWe&E 2 bhil,

Flo, TEERAWEREBRICIN T, G RE RT3 D ZIRGURISE O FH B A7
K728 23380 BTN, FEEL DON TldZe < BRIBYEIR Z VW Tnb Z & #
T G RREZR T TRLT, WENEOONLRWHEEZFETE RN b,
ARG R A TDI O ERMUT 2 Z L xRS TidheneE 2 bnl,

M IgA ~DOFEEIZ SN TR, ~ U A2 HWRERIZIWT, # 3 H 4 MR

80



PO E L2/ER. 0.071 mg/kg (REOH & Tiind IgA OENMBRO bnf=23, H
EHEMEII R <EMOBRE LR THDL 2 L, o, o~ 22 HWIREE S
HEBRICBW T Z DX ) RIEABETIIEERRD LN TE LT, &5 24EMD~
7 ZNEMEFEVERER TEED A X7 AR A~D IgA OEESCBIED RO HAL TV
N EEFEE L, TDI O ERILE L THIFHW RN & & LT,

L=l o T, w7 A& fWiz 2 FR ORI 3T 2 R E IS 2> &
HMEE%Z 0.1 mgkgAHE/A L L, ZNERIUZTDI AR ETHZ LICLD ., B2
PSR SND DO EB X BT,

PEXY, ZofEMER 0.1 mgkg KE/HIZ, AEFELREL 100 (FEZE - EARZES
10) 23 LC, DON @ TDI % 1 ng/kg R8E/H L 3% E LT-,

. =L J —L(NIV)

ROEE- Sz NIV 1%, RICHEENICB W TN #EIC X D Be R o1k
T, K0 EHEMERWFERICER L S, ot NIV & & HiC, JREOEMEH S
Pt %,

%%%%%%wt%ﬁﬁﬁfﬁ\Emﬁﬁi@ﬁﬁ\wﬁﬁmmﬂ&@ﬁg%m

LFTHENRBO SNz, £l2, INLORERRBOONZHELY LEHE TR

BN Sz,

BRI TR, PR B E R RO I BV THIEOR R DBE LT 5 55,
ZOREITRNHDOTIIRNWEB X b, 70, 2 Ay T A T—HEED
TERDIFOINTWNDDN, R T AY 2=y 7 =T AW THIRE R OFHFM % 5
RIFERITRMETH 722 20D, BEFIVHBEZSI SE T 0O DBEEN 2
i, BRELUTUIEESIUIS W I EDIRBEINT-, 7272 L, BEfFOT — X 1X[R
HNTEY ., B S TIEEREEIC O W THHMET 2 Z CIxREE - ZE X bz, —H.
~ U A% AT 2 EROBMEFEMERBR IR N AR bR TWh iy, iz, 7
v k& AW TR 2 ARBR 2V T NIV O Hl 5.38E & OV DEN & NIV % #
B L7#ETlE GST-P (MR O ZBITER D bnle oo 7=, 7272 L, DEN &%
1251 &#Hi< AFBl OHEHR 5L DA =2 —2 3 D% NIV 25 L2
BWT, DEN & AFBL ik B4 =>m—3 g UREL Bl L C GST-P BhEAa
HOHMOmEENRHEML, DEN & AFB1 XA/ = 2—2 g VB TOENALT
2E— g SIEERED b, 728, TIARC Tid, NIV Z&H 7% U o LAEEN
PFEAT 28 EIT. B MIRT BRBAMEICOWTHEETE (I L—7 3) LR L
TW5,

Loz &t BIRFRIZBWTIE, 7y FOFETDEN & AFB1 L5 1 =
V— g VRICEP AT R =T a UIEER R SN b 0D, BirEMENE
TORNINMYE THD LT CE T TDIZRET DI ENAREE B b,

TDI O EIZ Y T=>TlX, UTOREEE LT,

KRB D 5 b, RER~DOFEL LT, v~V AZHWRRICBWT, #
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3

4.

3 H 4 BRFRER 0 G L2, 0.071 mg/kg AREO H& T IgA OHIMNANEE
Do, HEMEBEMEIIRHINOBRE LM TH L2 L, £o, o~y X%
RAWTREE B EREBRICB W TIXZ O L 2 REAETIEEENREDO LN TELT, S
BT 1T EB KO 2 FEB D~ 7 ABMEE M FRER TR AR B ECBIE R O 5
ALTWRWNWZ EZ2BE L, TDI O ERME L TIIHWRWZ & & LTz,

L7el>T, 7y FaHWeE 90 AMRIERGBHERRICE T 2 B i ERE oD
Do/ EEREE 0.4 mekg (KE/H & L, ZHZEBILUC TDI 2% ET 5 2 &Ik
D, BEMITI ORI ND LD EEZ LI,

PLEXY, Zog/h#EHRE 0.4 mgke (RE/HIT, AHEFEAREL 1,000 (B2 - fEE
7245 10, AMETFME DR/ N EEE 2 A 10) 28 H LT NIV @ TDI % 0.4 ug/kg
KEE/H ERRE LT,

. DON & NIV ® 7' )L —=7 TDI O E

DON & NIV OB EHEIZ OV TR L7ZRBRIIBE D TR Y | Fih & iR R
L LEERPELN TN & BEHEZOIEH A =X LT H RP72 83
7N EG | BlEEETIZ, Zv—7 TDI OFREIIWNEE L Z2 Snl-, Ll
72535, DON & NIV ZZ O FEEDNIER L L TR0 | Rk mEER LA
TOHAREMEREWEHEIND Z &b, 4%, BET AN ERINIE, 7
N—"7"TDI FHEDVEMIZONWTIHRETTHZENEE LN EE XD,

BRI

FEIZIIT 2 DON L UINIV O ZFE TR 2 BB O A 5-EI DOV T OFERI7R
SHIATON TR, (FRFRLKORMEBIREL I E Z T, NEEZEATD
BN FERRBER EHESIND,

TDS #£12 & % DON KT NIV O EHMEOR L. DON D14 i &lT 11.36
~14.85 ng/kg KE/H TH -7, —J7. NIVIZOWTIE, TRTORMIKIZOWVTR
B TH-oT=Z &nn, BBEEAHIT D Z LTk -T2,

TG FERER A BT /N EONEEIH YL EE K VA RN OSER NEZ B IE) O
DON D #iz mDOHEF 21T o TofbF. 2R EY Tl 0.13~0.17 pg/kg AHE/H, 1
~6 ¥ TIE 0.29~0.36 pg/kg (AH/H THh - 7=,

EINPE/ N OB Y EEREER & /NEEZERH T 2R M OEBEEN O HEHRNT
5% T DON KON NIV OZ&FEBEOHEE Z1T o I2fEFR TiL, DON 220\ T,
W OEREEICBWNTE 95 /78—t U # A U 1 pglkg KE/HLLFTH - 72,
NIV IZ2OWTiE, WTNOEREICBW T 95 X—k ¥ A VEIX 0.4 pglkg IR
H/HU T CThHoTo, 72120, 2 bR T, R0 LBEMIZH T 5 DON
KON NIV OFERIZOWTIEERICHE SN T 50% EIRE L TWAHR, Zoftn
T A TRICLAFEEEZEZEEL CWRWZ EnD, BEREOFEBERITZ OHEEM X
DB D EBZOND, £o, NEOEBEREIZOW THEERSAEZRKET S
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PR, RREAZRERTIC, BRICITE A BEOREO/NZEREN ST — 2 v b
KL AN SN TWVD 20, FHTEWS—t o Z A BT, ZORER KX L
5L EBETOUNENRD D, EHIT, ENENEDIGYER-RRAR RO Az
WERETH D | MANEOHRERITZE SN TRV LR, NUOEHDIHYIT
I SN EDORBES I BESNELOERRENE W) REREEEZEATHD
CEITHBETOREND D,

5. £&9
<F*x =L —,L(DON)>
TDI 1 pg/kg RE/H

(TDI 3% EFRHL) 12 MR

(@i E) <2

(HARE) 2 i

(e 5-J715) JELEH

(I F M B D B TEAR LT L) PRE NP0

(MM ) 0.1 mg/kg A& H/H
(Kl 3446550 100 (ff 7= - fE{AZES 10)

<=1/ —/L(NIV)>
TDI 0.4 pg/kg <&/ H

(TDI 3% EFRHL) i T R

(B FE) 7> b

() 90 HI#

(e 5-7715) JRLEH

(e/NEPE B O R EARHLAT 7)) F if ERE% > I/ ()

(/N &) 0.4 mg/kg A& H/H

(F #4750 1,000 (FE 7= - fE{A7E4 10, dHAMERFEME) &K

/N R A 10)

BRIZBWTIE, A EICEIT 5 DON KON NIV O &FE &34 EHE Lz TDI
ZTEI>TNWSEEBEZOND 2 END, —RNZRAARANCE TS 8MDD DON
S ONNIV SR MR R 2 A KT T ATREMRI RV E B X B b,

¥, INE(LE) B %502 DON I2oWT 1.1 mg/kg OB ERENHE S, 4E
PEBEREIC 51T % DON KON NIV O7G JARIERT R 23 b ST\ 5 & 2T A TIEH 508,
MR TFEZ W2 BB B OHEE 21T > IfE BB W T B IC/NE T TDI & kil
FRLWHEEEN S SN TWD Z &, DUOFEDOTHYITINE Sz FEDR RS IC A S
EHDENRKRENWZ EEEETH L, DON KNIV IZHOWT, BfETHhIL TV
5 HEPEB S BT DIE YRR R A 5 RICHED 5 & & b, BUEIEHED VEME I

83



WTHRITT 2 ZENEE LN EER D,

6. S1%OMPRE
4 ED DON KNIV O & S FE ER i O %R IC B VW T, 4%, BIZY 275
izm EXE57-0lcnEer—4%L LT, LFOHANZ f%hf:o
DON A Or NIV @*E#%{ZIK(T*E?/MHZIK 7V ay R D224 5 5
- BEFEMEICE T 5 2 R URFIZ NIV)
. v?%%%@%ﬁ%@ IR DEMEENE - BB AMEICET DA
- DON KNIV #&te b U a7 v OEAREBICET A
- b NOETT—X
+ DON K O'NIV(T 2 F /bR, 7V a2 R & ORI E 5 Te) D75 YRR
B4 57 —%
« TDI OBREIZRBIT DR F~—7 K—REOKEHORKG

84



<BREMEFRE—HE

W& AR KPR
15-AcDON | 15- 7T v F LT FF = L ) —)L
3-AcDON | 3-TETF /LT FF =L /) —/b
AcDON | TE®F/MbTFFv =/ —L
4-AcNIV | 47T b=~V /) — (7% 1 /) -X)
5HT; 5t Rufxv R 74 I (=knm h=V)
AFB1 777 hXI By
Akt vV A VA =TT A o —F
ALT T RN TURAT I —F
AP-1 TIFR—=E =R NI 1
ASAT TANTGX BT I ) N TV AT =T —F
AST TI=T X)) N TR T 2T —F
AUC i F R R T A
Bax Bel2 fE& X # "0 F
BMD N Fv—7 HE
BrdU 57 mE-2 -TAFTIYT
cAMP BIRT T v — ) Uk
b F A% — SEBURRECD 0% AICEEE VWA Z & ¢, fix
CD OffifaRmHURA & LTHWSN S, & CD FURBELOMEE, 20D
DT K> T, MR O FECHRE S fENT M T D, )
CFU-GM | #kiBkHLEK = v = —TE Al i
CINC I ER ALK T
CnAB TNET 2 U ARG Y VB {bEESE A B
COX-2 v agx o —18-2
CREB cAMP GBS &4 N0 'E
CYP v k7 v 2 P450
DCNB v/vp=harXBy
DAS T RXFTIUL ) —)L
DEN = hkayrIyv
DHA Kot~z
DMSO CAFIVALRF TR
DNA TAX TV R
DON TFAX =L ) —)b
EDso 50%%h R H &=
ELISA P 3 G T T
EPK sy 72—+
FB1 T7Ew=0 By
Fra-2 Fos B HTH 2

85




FSH YRR R AR L
GC A v~ N7 74—k
GEMS/Food | fIEKERBERE L S A 7 /B W15 YL s AR 51
GGT y'?\/l/ﬁ’ INVRT AT 2T —BE IV E IV RN T AT F L —
¥ (y-GTP))
GM HERTER BLEK
GST-P | NVEFF -8 T AT 2T —E
HPLC R v~ N5 T 4 —
HPRT EARXFY T =TT =V HRARI RNV T AT 2T —F
ICso 50% P E =L
IFN A B =Tz
Ig a7y
IGF1 A v U RRRREER T
IGFALS | A v ¥ = U UHRRERNF=AZEEY 7 2= h
IL A —afF
INOS | R — Pl as 5 e
JNK c-Jun N Riix - —+8
LDso PR ESE R
LH FURTE AR LE
LPS URFNIY > 74K
MCP BLER AL K] 7
MHC FEAME S EE AR
MIP ~/n7y—UHIbZ NI E
MKP1 ~A M= AE LT e T A xR T 1
mRNA | X v &>V v —RNA(U RELR)
MS B EHrE
Msk1 ~A Mz VRO S VAEMLZ XX —E 1
MTS 3-(4,5-dimethylthiazol-2-yl):5-(3-carboxymethoxyphenyl)-2-
(4-sulfophenyl)-2H-tetrazolium
MTT 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide
NF-«B EANIK¥ kB
NIV =L /) =)
NK TFaTNFT—
NO — IRl H
OVA JRET VT I
PARP AU ADP UAR—RARY A7 —F
PHA T4 NI NTF =
PKR R T F &R
PM-TDI | EEH KA — HERE

86




PW R—=I7 U4 —F
RIA T e A E 1
RNA N A7
RSK1 p90 UARY —</L S6 FF—F 1
SCE Hili iR G A S R A
SCF A Rty SEE s = B
SOCS YA N IA T T VIR A
TDI M — H RS
TDS N—=ZNEA Ty NAXT 4
TEER | #& ERESEN
TLC HEsu~ N7 74—
TNF NS 5L IR 7
tTDI TEM S — HE IR
UDS REH DNA A Ak
2-(2-methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-
WST-8 2H-tetrazolium, monosodium salt
ZEN Trovs v
a-ZEA a7 7L/ —

87




<ftE&>

FBEHLTLWELWTAF=AL/—)LON) ZRAV-EHEBROER

Ei'a 5 RhgE | &k5E LOAEL | NOAEL | _
B | b e s . (mg/kg | (mg/kg Pt A (mgrkg |(mg/kg & j&‘m‘k
ik ’ Al |{E/H) RE/H) | &E/A)
- B - REMINEO
B T - B o He skt
RO Ny e . wEaE, ~ES e .
P2 N I B 8H 10,4010, 2 v.o~v 2w k. 2
Wistar . Mg /87 A —ZfED
139 ¢ Hm 271
(1 B 5 MWhiER K FE Tk
" Tl A | mET Ay TR
o FZL—7CH [8H |0, 40 |0, 2 BT 2
b L7755 b
Ly S w e N
ANTiEg b v E
0o
S5y b (Fusa{‘jum
Sprague' graminearum
Dawley . | [ NERL 58559, |
i 190 ~ i 2%1 P eol ol e |- EEERROEESE a4
210 g, MEEE (070 EIN : Wb, BHEIRT
165¢ (1 3,15-(?1hydroxly' 15 A
BERE 10, }112,13 eip(_)xyt%'l(f
othec-9-ene-8
I 25 PT) one. fio kU =
Tt 4, ZEN
e daakenc)
ANTLIGR h o E
=1 3(875
N mg/kg O DON:
. 3.9 mg/kg OE
W T1~e |55 ga 0. 1.3.10.0.06 ) e emmmecnt| 107
8.4 kg ] 218 |12, 20.]0.6. N 0.06
(1 gt g-a| T8 T2 X 43 08.1.6° 7
5) R ;/7“? =
vV — )b
4-AcNIV I
H)
G pilin |3t DON 0. 0.0, (200 g prmamEo| :
1 FF R o | ones 21LH |05 g[0-18 > 0.18 0.09
£ 4 9H) T 70.25¢
74 60.5 0. 09 |0:0.04, 110
kg & |15%/ 1% (DON 42 H 2‘2 “*10.09, - BEIE, KREHINED 0.09* 0.04°
(1 FEHEME| T | OAER 2‘8‘ 1.9[0-11, Wb : :
4 2 §A) T 7oar
7H. T
i « e 154N - BYRZE  FB1 & D[R]
13.6 kg - (27 mg/kg ® 28 H [0, 4.5|0, 0.2° | &5 CEHEELOE 0.2° 272
1 #EEB DON % &te) IR OR D
1 6 58)
N R HERIGY b U E - (REE N R
7“/?;\ § (m:v‘/ 0. 0. 0.08 'i’ﬂifﬁ%ﬁﬁ;q]
6~7 . | |(28.7 mg/kg O 0.95, CEE e F R MET T . .
13 kg (1/ff |DON, 8.6 me/kg| > " |1.78. 0% | rsero ae | 01| 008 2
SRy ™ 15-AcDON, 2.85 ) B0
~85H). 1.1 mg/kg ® co-Z a7 AR

88




ZEN % &)

DON /5% k7 &

A= 2ay
. ]
7w v—.| |(885 mglkg © 0. 006 .ﬁ%ffgﬂfj )
10~13 kg é}“ DON, 3.0 mg/kg32 A [0 . 1,3[ "0 /; 0.22" | 0.09* | 122
(1 BEEZ|T |0 15-AcDON, : g "
4 6 57). 1.3 mgfkg O LT — L DEN
NIV &5 te)
ANLiBER U E
i
7K 12 (2.5 mglkg ™
~ 13 H|iE |DON %& i .| - FBETE, (REBINEO .
\ ~ [35H |o. 25 0. 01| T .
fn. 38 kg|f |F graminearum . % 0-1 214
(1 7 6 58) Schwabe
DAOM180377
HRTBY: N o E
PN vy .
S ¢ ¥ ?2‘ 523 B0
72— |y |28.7 melke © (F)"ﬁé‘gﬁ ?;f R, SR
18 kg | DON, 8.6 mg/kg |42 H |0, 4 CTH: |- Lbosig 0.26 275
(1 #E£3"™ | 15-AcDON, , A
1 8 550 1.1 mgfkg 0.16 M & R0 B
ZEN % &te)
THE IV L
ST s
kL — (12.4 mg/kg ®
DON, 1.5 mg/kg . A B o
#+ 59 Hlys |y 3-AcDON, 1t 0. 0.7. |0, 0,04, | " TR, REINIAD . .
. 21 kg i o NIV & 95 H 17 3501 0.9° Wb, FFEEHEN, @M 0.1 0.04 177
(1 B0 % FUSX. 075 I R HHRT T I D
N 25 ] .
O RBHE | ok 0 ZEN %
£ 7~11 270)
5H)
THE I EE/SEH/ S 3
v —7 (14.6 mgrkg »
- F vy |DON, 176 TN Y Y T T ——
. 25 kg |y (melkg O 100 B 5" 00s | omon ST 06t | 008 | 276
(1 BEMEs~|™ |3-AcDON, JEBR R Fpp i
95H, %34 |[EDONIV & ZEN :
Tt 2~8 5H) EEiTe)
CHEEL - HERE R~ 1
i . o, T 7= DR
O e | B o Mas~ |2 0988} poN pumpecl ¥ 277
- 4.4 ' T R RE 1L 25 Mk A
L/o
~. 125 . o
sz o8 B RERR, KRR
éi%ﬂﬁtﬁ? o |(86~44 me/kg |40 1 0.11% |- MLIFFFAE B~ g 011" | 278
50 @ DON %&te) L
AN V%
ALA _— 0. o
vy o S { I B, i—éﬁi ??\
| f%j@t{ 0. 2.1. [0.075. ifﬁfi rERnE
5 g (@4melkg D> (21 AT ) % nf pH., #LE~D 0.3 279
7 LN . . N 2 9
(1 BEHE 2 DON % & ie) 0.9 HER L
IE))

89




AV

T | AT 0.9, 8851) AR, RERIE,
293 kg ;Eﬂ (22.2 mg/kg ® |84 B [3.7, 007 1 3% 7 A 2 B ~ D 0.1* 280
(1 it 18 DON %#&te) 6.4, 9.2 0‘1; L
5H) :
SR . .
JETT |amiens - BETR, (KRR,
s 18 (26 mg/kg @ o MRS, g & OYE .
?Ig%?t&ljz% i [DON % &5, 28 H [0, 15.6|0, 0.94 22 ) 3 B o 0 0.94 281
soaaggp| |PEN ERHRE) L
BT 2 T
mg/kg ® DON %
s = = N 77 b = w7
Taqz| |[FT 00T AR, (IR,
— VEL N N 1 9k 22 JE K%
A o |77 hEv e v oo e o, L %ﬁﬁ?{:;ﬁffgf 15 | 282
) " A V=R aViNg ' N : ET:’EI'S
BERE 36 ) UL DR L
A = v
HIBR A LLT)
HRTE Y/ N2 (26
mg/kg ® DON %
) _| |&t. ¥ ZEN.
Z;;j g |02 PFT Y
LA (1 »§ TERFLUL (21 H [0, 16 [0, 1.3° | - ki 1.3% 283
E%fEGE)E@) V)=V T 7T
5 SN
VA Ee N
H)
- BEE, (REEINE,
Ve R N RETE
a4 5| |BmERager LSRG B O
. . TA—=H~DEE
PET | \mghkg DDONZE ) |y 0 | g o | 1.3* 284
1 Bim (| |&ie, B ZEN X : T g R ‘
BEHES6 )| [RBRHD PR 777Xy
24 5 O EE
Hm
0.1.
1.0
2.1,
3.4(%
O T e
PR (12.1 mg/kg ® og  |001, - AR IREHIIER,
. (. [l |DON, 1.8 mg/kg 0.1, JE R TR K O .
% Eﬁ% ;é iif |0 3-AcDON. 14| o o lo2L, | R ST A 0.34° | 285
240 39) mg/kg © ZEN % N ng 0.34* )% T30
AN
i) 0. 0.15,
0.26.
0.5 D
ZEN %
Eitr)

90




g U ER 2
(9.8 mg/kg D

DON, 1.24
mg/kg @ 18
ol oo 3.6, 5.3  URERHISE AR M
snd 7| |0.125 melke +50% [0.14 RO ST A —
—ot S, |ig NIV, 1.15 mg/kg T /
A 37 H |ofho (0.3, A DRI L 0.46" 0.3* 286
L Al (L |0 ZEN. 1.04 ~A 3 |046" |- LERAUEARCH
Bt 45 ) mg/kg DE=Y R ) BTN
RAI . 1.43 y =

mg/kg DHR—~

U, 0105
mg/kg ® FB1 %
aie)
~HE 1| L, R B O
% (1 B é}“ FkIEYw N (14 H [0 . 5.8(0 . 1.5% 8B/ ST A — &~ 1.5" 287
145103 DB L
A X, B— 0
S I EE e 0.075,
Z 4|y mefke © DON, 0 .1.2.]0.15, B
e |1 mg/kg @ 14 H |4, 6, 8./0.3, - WM, FEEE R 0.45* 0.3 112
15~ S DON &4 10 0.45.
20 kg
G B 2~ Te) Oﬁ*
14 58) 0.75
A, TR
DPTEL |mmezer 0. 0.05,
7 1~9|E mg/kg @ DON, 0, 1, 2,|0.1,
%‘ 1ﬁv@zlng&g® 14 H |4, 6. 8./0.2, - g, FEEEE D 0.4* 0.3 112
A k‘g 15-AcDON %4 10 0.3. .
(1 #o~g| | 0.4.0.5
GE))

*' JECFA IZ X 5 R E

91




<S>

1

10

11

12

13

14

Worldwide regulations for mycotoxins in food and feed in 2003: FAO Food
and Nutrition Paper 81.

EC Commision Regulation No.1126/2007
(http://www.fsai.ie/uploadedFiles/Commission_Regulation_EC_No_1126_20
07.pdf)

JECFA monographs DEOXYNIVALENOL: Evaluation of certain
mycotoxins. WHO Food Additives Series, No.47/FAO Sood and Nutrition
Paper 74, 2001.

IARC Monographs on the evaluation of carcinogenic risks to humans;
Vol.56: Some Naturally Occurring Substances: Food Items and
Constituents, Heterocyclic Aromatic Amines and Mycotoxins, 1993,
397-444.

The MERCK INDEX, 13th., Publishe by Merck Research Lgboratories
Division of MERCK & CO., INC. 2001

Mirocha C J, Xie W and Filho, E R: Chemistry and detection of Fusarium
mycotoxins. In Leonard K J and Bushnell W R (ed.), Fusarium Head Blight
of Wheat and Barley, The American Phytopathological Society, St. Paul,
Minn, USA. 2003; p. 144-164

Miller J D: Mycotoxins in small grains and maize: Old problems, new
challenges. Food Addit Contam 2008; 25: 219-230

Leslie J F and Summerell B A: The Fusarium Laboratory Manual,
Blackwell Publ., Ames, Iowa, USA. 2006; p.388

H A2 Fusarium J& D53 %A1£. Microbiol Cult Coll, 2009; 25: 1-12
Bushnell W R, Hazen B E and Pritsch C: Histology and physiology of
Fusarium head blight. In Leonard K J and Bushnell W R (ed.), Fusarium
Head Blight of Wheat and Barley, The American Phytopathological Society,
St. Paul, Minn, USA. 2003; p.44-83

Suga H, Karugia G W, Ward T, Gale, L R, Tomimura K, Nakajima T,
Miyasaka A, Koizumi S, Kageyama K and Hyakumachi M: Molecular
characterization of the Fusarium graminearum species complex in Japan.
Phytopathology 2008; 98: 159-166

Lee J, Chang 1 Y, Kim H, Yun S H., Leslie J F and Lee Y W: Genetic
diversity and fitness of Fusarium gramenearum populations from rice in
Korea. Appl Environ Microbiol 2009; 75: 3289-3295

Zhang J B, Li H P, Dang F J, Qu B, Xu Y B, Zhao C S and Liao Y C:
Determination of the trichothecene mycotoxin chemotypes and associated
geographical distribution and phylogenetic species of the Fusarium
graminearum clade from China. Mycol Res 2007; 111: 967-975

Tatsuno T: Scabby wheat intoxication and discovery of nivalenol (a review).

92



15

16

17

18

19

20
21

22

23

24

25

26

27

28

29

30

Mycotoxins 1997; 45: 11-12

O'Donnell K: Phylogenetic evidence indicates the important mycotoxigenic
strains Fn-2, Fn-3, Fn-2B, Fn-M represent a new species of Fusarium.
Mycotoxins 1997; 45: 1-10

Kimura M, Tokai T, Takahashi-Ando N, Ohsato S and Fujimura M:
Molecular and Genetic Studies of Fusarium Trichothecene Biosynthesis:
Pathways, Genes, and Evolution. Bioscience, Biotechnology and
Biochemistry 2007; 71(9): 2105-2123
7550 ZHM WA AXBRD ORI T IO TEEN A, H A
27 2006; 72(3): 121-134
FiBEE: NarkrRvfabx il de hofEERl, ~1 2 bF%
> 2003; 53:113-118
FHINE—, REEF: KBEOLEELE D EE(A 3 hF ) — K5
D —, FEHFHERE 20045 39: 321-342
FEEE DON BHE 30 FE O, ~ - = h3F 2 2006; 56: 11-16
s e —, BEEM, FIREE, AL R B EBRRIREZ T OEMEEIC XL
DHFSE,  RanfiESEHES 19725 131 368-375
Yoshizawa T and Morooka N: Deoxynivalenol and its monoacetate: new
mycotoxins from Fusarium roseum and moldy barley. Agric Biol Chem
1973; 37: 2933-2934
Vesonder R F, Ciegler A and Jensen A H: Isolation of the emetic principle
from Fusarium-infected corn. Appl Environ Mycrobiol 1973; 26: 1008-1010
Miller, J D, Taylor A and Greenhalgh R: Production of deoxynivalenol and
related compounds in liquid culture by Fusarium graminearum. Can J
Microbiol 1983; 29: 1171-1178
Greenhalgh R, Levandier D, Adams W, Miller J D, Blackwell B A, McAlees
A J and Taylor A: Production and characterization of deoxynivalenol and
other secondary metabolites of Fusarium culmorum (CMI 14764; HLX
1503). J Agric Food Chem 1986; 34: 98-102
Tatsuno T, Saito M, Enomoto M and Tsunoda H: Nivalenol, a toxic principle
of Fusarium nivale. Chem Pharm Bull 1968; 16: 2519-2520
Tatsuno T, Fujimoto Y and Morita Y- Toxicological research on substances
from Fusarium nivale III. The structure of nivalenol and its monoacetate.
Tetrahedron Lett 1969; 33: 2823-2826
Ueno Y, Ishikawa Y, Saito-Amakai K and Tsunoda H: Environmental
factors influencing the production of fusarenon-X, a cytotoxic mycotoxin of
Fusarium nivale Fn2B. Chem Pharm Bull 1970; 18: 304-312
Aoki T and O'Donnell K: Fusarium kyusyuense sp. nov. from dJapan.
Mycoscience 1998; 39: 1-6
EEGR v A 3 MU —FOF L U AT TR, v A 3 hx v
2003; 53: 33-41

93



31

32

33

34

35

36

37

38

39

40

41

42

43

Opinion of the fusarium toxins part I: deoxynivalenol(DON), Scientific
Committee on Food, Health & Consumer Protection Directorate-general,
European Commission 1999

Opinion of the scientific committee on food on fusarium toxin PART 4:
Nivalenol European Commaission 2000

Opinion of the scientific counnrittee on food on fusarium toxins Part 6:
Group evaluation of T-2 toxin, HT-2 toxin, nivalenol and deoxynivalenol,
Committee on Food, Health & Consumer Protection Directorate-general,

European Commission 2002
Yoshizawa T, Hiroaki T and Ohi T: Structure of a novel metabolite from

deoxynivalenol, a trichothecene mycotoxin, in animals. Agric Biol Chem
1983; 47(9): 2133-2135

Worrell N R, Mallett A K, Cook W M, Baldwin N C P and Shepherd M J:
The role of gut microorganisms in the metabolism of deoxynivalenol
administered to rats. Xenobiotica 1989; 19: 25-32

Kollarczik B, Gareis M and Hanelt M: /n vitro transformation of the
fusarium mycotoxins deoxynivalenol and zearalenone by the normal gut
microflora of pigs. Nat Toxins 1994; 2: 105-110

He P, Young L G and Forsberg C: Microbial transformation of
deoxynivalenol (vomitoxin). Appl Environ Microbiol 1992; 58: 3857-3863
Schatzmayr G, Moll W D, Hofstetter U, Vekiru E, Schatzmayr D and Cheng
Y H; Mycotoxin deactivating feed additives in animal nutrition. In Ettle T
(ed.), Tagungsband: 5-BOKU-Symposium TIERERNAHRUNG, Wien,
Austria, 2006; p. 47-52

Prelusky D B, Hartin K E, Trenholm H L and Miller J D: Pharmacokinetic
fate of carbon-14-labeled deoxynivalenol in swine. Fundam Appl Toxicol
1988; 10: 276-286

Eriksen G S, Pettersson H, Johnsen K and Lindberg J E: Transformation of
trichothecenes in ileal digesta and faeces from pigs. Arch. Tierernahr 2002;
56: 263-274

Hedman R and Pettersson H: Transformation of nivalenol by
gastrointestinal microbes. Archives of animal nutrition Archiv fur
Tierernahrung 1997; 50: 321-329

Seeling K, Danicke S, Valenta H, Van Egmond H P, Schothorst R C, Jekel A
A, Lebzien P, Schollenberger M, Razzazi-Fazeli E and Flachowsky G:
Effects of Fusarium toxin-contaminated wheat and feed intake level on the
biotransformation and carry-over of deoxynivalenol in dairy cows. Food
Addit Contam 2006; 23: 1008-1020

Young J C, Zhou T, Yu H, Zhu H and Gong J: Degradation of trichothecene
mycotoxins by chicken intestinal microbes. Food Chem Toxicol 2007; 45:

94



44

45

46

47

48

49

50

51

52

53

54

55

136-143

Eriksen S G and Pettersson H: Lack of de-epoxidation of type B
trichothecenes in incubates with human faeces. Food Addit Contam 2003;
20: 579-582

Lake B G, Phillips J C, Walters D G, Bayley D L., Cook M W, Thomas LV,
Gilbert J, Startin J R and Baldwin N C P: Studies on the metabolism of
deoxynivalenol in the rat. Food Chem Toxicol 1987; 25: 589-592

Danicke S, Valenta H and Doll S: On the toxicokinetics and the metabolism
of deoxynivalenol (DON) in the pig. Arch Anim Nutr 2004; 58: 169-180
Goyarts T and Danicke S: Bioavailability of the Fusarium toxin
deoxynivalenol (DON) from naturally contaminated wheat for the pig.
Toxicol Lett 2006; 163: 171-182

Prelusky D B, Veira D M and Trenholm H L: Plasma pharmacokinetics of
the mycotoxin deoxynivalenol following oral and intravenous
administration to sheep. J Environ Sci Health B 1985; 20: 603-624
Prelusky D B, Veira D M, Trenholm H L and Hartin K E: Excretion profiles
of the mycotoxin deoxynivalenol following oral and intravenous
administration to sheep. Fundam Appl Toxicol 1986; 6: 356-363

Prelusky D B, Trenholm H L, Lawrence G A and Scott P M:
Nontransmission of deoxynivalenol (vomitoxin) to milk following oral
administration to dairy cows. J Environ Sci Health B 1984; 19: 593-609
Avantaggiato G, Havenaar R and Visconti A: Evaluation of the intestinal
absorption of deoxynivalenol and nivalenol by an in vitro gastrointestinal
model, and the binding efficacy of activated carbon and other adsorbent
materials. Food Chem Toxicol 2004; 42: 817-824

Amuzie C J, Harkema J R and Pestka J J: Tissue distribution and
proinflammatory cytokine induction by the trichothecene deoxynivalenol in
the mouse: comparison of nasal vs. oral exposure. Toxicology 2008; 248:
39-44

Pestka J J and Amuzie C J: Tissue distribution and proinflammatory
cytokine gene expression following acute oral exposure to deoxynivalenol:
comparison of weanling and adult mice. Food Chem Toxicol 2008; 46:
2826-2831

Azcona-Olivera J I, Ouyang Y, Murtha J, Chu F S and Pestka J J:
Induction of cytokine mRNAs in mice after oral exposure to the
trichothecene vomitoxin (deoxynivalenol): Relationship to toxin distribution
and protein synthesis inhibition. Toxicol Appl Pharmacol 1995; 133:
109-120

Prelusky D B and Trenholm H L: Tissue distribution of deoxynivalenol in
swine dosed intravenously. J Agric Food Chem 1991; 39: 748-751

95



56

57

58

59

60

61

62

63

64

65

66

67

Prelusky D B, Hamilton R M G, Trenholm H L and Miller J D: Tissue
distribution and excretion of radioactivity following administration of
carbon-14-labeled deoxynivalenol to white Leghorn hens. Fundam Appl
Toxicol 1986; 7: 635-645

Ohta M, Matsumot H, Ishii K and Ueno Y: Metabolism of trichothecene
mycotoxins. Part 2: Substrate specificity of microsomal deacetylation of

trichothecenes. J Biochem1978; 84: 697-706

Cote L M, Buck W and Jeffrey E: Lack of hepatic microsomal metabolism of
deoxynivalenol and its metabolite DOM-1. Food Chem Toxico 1987; 25,4:
291-295

Cote L M, Dahlem A M, Yoshizawa T, Swanson S P and Buck W B:
Excretion of deoxynivalenol and its metabolite in milk, urine and feces of
lactating dairy cows. J Dairy Sci 1986; 69: 2416-2423

Yoshizawa T, Cote L M, Swanson S P and Buck W B: Confirmation of
DOM-1, a deepoxidation metabolite of deoxynivalenol, in biological fluids of
lactating cows. Agric Biol Chem 1986; 50: 227-229

Prelusky D B, Veira D M, Trenholm H L and Foster B C: Metabolic fate and
elimination in milk, urine and bile of deoxynivalenol following
administration to lactating sheep. J Environ Sci Health B 1987; 22:
125-148

Meky F A, Turner P C, Ashcroft A E, Miller J D, Qiao Y L, Roth M J and
Wild C P: Development of a urinary biomarker of human exposure to
deoxynivalenol. Food Chem Toxicol 2003; 41: 265-273

Prelusky D B, Trenholm H L, Hamilton R M G and Miller J D:
Transmission of carbon-14 deoxynivalenol to eggs following oral
administration to laying hens. J Agric Food Chem 1987; 35: 182-186
Prelusky D B, Hamilton R M G and Trenholm H L: Transmission of
residues to eggs following long-term administration of carbon-14 labelled
deoxynivalenol to laying hens. Poultry Sci 1989; 68: 744-748

Charmley E, Trenholm H L, Thompson B K, Vudathala D, Nicholson J W G,
Prelusky D B and Charmley L L: Influence of level of deoxynivalenol in the
diet of dairy cows on feed intake, milk production, and its composition. J
Dairy Sci 1993; 76: 3580-3587

Keese C, Meyer U, Valenta H, Schollenberger M, Starke A, Weber I A,
Rehage J, Breves G and Danicke S: No carry over of unmetabolised
deoxynivalenol in milk of dairy cows fed high concentrate proportions. Mol
Nutr Food Res 2008; 52: 1514-1529

Hunder G, Schumann K, Strugala G, Gropp J, Fichtl B and Forth W:
Influence of subchronic exposure to low dietary deoxynivalenol, a
trichothecene mycotoxin, on intestinal absorption of nutrients in mice. Food

96



68

69

70

71

72

73

74

75

76

77

78

79

80

Chem Toxicol 1991; 29: 809-814

Friedman L, Gaines D W, Eppley R, Smith M C, Chi R K and Braunberg R

C: Effects of T-2 toxin (T2), deoxynivalenol (DON), zearalenone (Z) and

DON+Z on macromolecular synthesis by male rat spleen slices. FASEB J
1996; 10: A458

Awad W A, Rehman H, Bohm J, Razzazi Fazeli E and Zentek J: Effects of

luminal deoxynivalenol and L-proline on electrophysiological parameters in

the jejunums of laying hens. Poult Sci 2005; 84: 928-932

Awad W A, Razzazi-Fazeli E, Bohm J and Zentek J: Influence of

deoxynivalenol on the D-glucose transport across the isolated epithelium of

different intestinal segments of laying hens. J Anim Physiol Anim Nutr

(Berl) 2007; 91: 175-180

Awad W A, Razzazi-Fazeli E, Bohm J and Zentek J: Effects of

B-trichothecenes on luminal glucose transport across the isolated jejunal

epithelium of broiler chickens. J Anim Physiol Anim Nutr (Berl) 2008; 92:

225-230

Szkudelska K, Szkudelski T and Nogowski L: Short-time deoxynivalenol

treatment induces metabolic disturbances in the rat. Toxicol Lett 2002; 136:

25-31

Ehrlich K C and Daigle K W: Protein synthesis inhibition by

8-0x0-12,13-epoxytrichothecenes. Biochem Biophys Acta 1987; 923: 206-213
Betina V. Structure-activity relations among mycotoxins. Chem Biol

Interactions 1989; 71: 105-146

Sato N and Ueno Y: Comparative toxicities of trichothecenes. In Rodricks J

V, Hesseltine C W and Mehlman M A(ed.): Mycotoxins in Animal and

Human Health, Park Forest South, Ilinois, USA. 1977; 295-307

Thompson W L and Wannemacher R W Jr: Structure-function relationships

of 12,13-epoxytrichothecene mycotoxins in cell culture: Comparison to

whole animal lethality. Toxicon 1986; 24: 985-994
Cetin Y and Bullerman L B: Cytotoxicity of Fusarium mycotoxins to

mammalian cell cultures as determined by the MTT bioassay. Food Chem
Toxicol 2005; 43:755-764

Tseng H H : Cytotoxicity of food mycotoxins, natural food additives and
natural aromas in primary cultured rat hepatocytes. Shi pin Ke xue(& /%
% A0 1998; 25: 799-812

Isshiki K, Mine H and Shinohara K: Effects of some food additives and
mycotoxins on the growth of HuH-6KK cells. Animal Cell Technology 1992;
559-563

Isshiki K, Asano M and Yamashoji S: Cytotoxicity testing for food safety
evaluation. In Beuvery E C, Griffiths J B and Zeijlemaker W P(ed.), Animal

97



81

82

83

84

85

86

87

88

89

90

91

92

93

Cell Technology: Developments for the 21st Century, Kluwer, Amsterdam,
Netherlands, 1995; 999-1003

Wu X, Murphy P, Cunnick J and Hendrich S: Synthesis and
characterization of deoxynivalenol glucuronide: 1its comparative
immunotoxicity with deoxynivalenol. Food Chem Toxicol 2007; 45:

1846-1855
Eriksen G S, Pettersson H and Lundh T. Comparative cytotoxicity of

deoxynivalenol, nivalenol, their acetylated derivatives and de-epoxy
metabolites. Food Chem Toxicol 2004; 42,4: 619-624

Marzocco S, Russo R, Bianco G, Autore G and Severino L: Pro-apoptotic
effects of nivalenol and deoxynivalenol trichothecenes in J774A.1 murine
macrophages. Toxicol Lett 2009; 189: 21-26

Poapolathep A, Sugita-Konishi Y, Doi K and Kumagai S: The fates of
trichothecene mpycotoxins, nivalenol and fusarenon-X, in mice. Toxicon
2003; 41: 1047-1054

Hedman R, Pettersson H and Lindberg J E: Absorption and metabolism of
nivalenol in pigs. Archives of animal nutrition Archiv fur Tierernahrung
1997; 50: 13-24

Poapolathep A, Poapolathep S, Sugita-Konishi Y, Imsilp K, Tassanawat T,
Sinthusing C, Itoh Y and Kumagai S: Fate of fusarenon-X in broilers and
ducks. Poult Sci 2008; 87: 1510-1515

Tep J, Videmann B, Mazallon M, Balleydier S, Cavret S and Lecoeur S:
Transepithelial transport of fusariotoxin nivalenol: mediation of secretion
by ABC transporters. Toxicol Lett 2007; 170: 248-258

Poapolathep A, Sugita-Konishi Y, Phitsanu T, Doi K and Kumagai S:
Placental and milk transmission of trichothecene mycotoxins, nivalenol and
fusarenon-X, in mice. Toxicon 2004; 44: 111-113

Onji Y, Dohi Y, Aoki Y, Moriyama T, Nagami H, Uno M, Tanaka T and
Yamazoe Y: Deepoxynivalenol: a new metabolite of nivalenol found in the
excreta of orally administered rats. J Agric Food Chem, 1989; 37: 478-481
Garaleviciene D, Pettersson H and Elwinger K: Effects on health and blood
plasma parameters of laying hens by pure nivalenol in the diet. J Anim

Physiol Anim Nutr (Berl) 2002; 86: 389-398
Ohtsubo K, Yamad M A and Saito: M. Inhibitory effect of nivalenol, a toxic

metabolite of Fusarium nivale on the growth cycle and biopolymer
synthesis of HeLa cells. Jpn J med Sci Biol 1968; 21: 185-194

Cundliffe E, Cannon M and Davies J: Mechanism of inhibition of
eukaryotic protein synthesis by trichothecene fungal toxins. Proc Natl Acad
Sci USA 1974; 71: 30-34

Tanaka T, Matsuda Y, Toyasaki N, Ogawa K, Matsuki Y and Ueno Y:
Screening of trichothecene-producing Fusarium species from river

98



94

95

96

97

98

99

100

101

102

103

104

105

106

sediments by mammalian cell culture techniques. Proc dJap Assoc
Mycotoxicol 1978; 5/6: 50-53

Ueno Y, Hosoya M, Morita Y, Ueno I and Tatsuno T: Inhibition of the
protein synthesis in rabbit reticulocyte by nivalenol, a toxic principle
1solated from Fusarium nivale-growing rice. J Biochem 1968; 64: 479-485
Ueno Y, Nakajima M, Sakai K, Ishii K, Sato N and Shimada N:
Comparative toxicology of trichothec mycotoxins: inhibition of protein
synthesis in animal cells. J Biochem 1973; 74: 285-296

Gouze M E, Laffitte J, Pinton P, Dedieux G, Galinier A, Thouvenot J P,
Loiseau N, Oswald I P and Galtier P: Effect of subacute oral doses of
nivalenol on immune and metabolic defence systems in mice. Vet Res 2007;
38: 635-646

FFRESRE, EME— BARBREIETOEEWEICET 2526 3 ), &
A S 19745 150 261-269

Forsell J H, Jensen R, Tai J H, Witt M, Lin W S and Pestka J J:
Comparison of acute toxicities of deoxynivalenol (vomitoxin) and
15-acetyldeoxynivalenol in the B6C3F1 mouse. Food Chem Toxicol 1987;
251 155-162

Huff W E, Doerr J A, Hamilton P B and Vesonder R F: Acute toxicity of
vomitoxin (deoxynivalenol) in broiler chickens. Poultry Sci 1981; 60:
1412-1414

Zielonka L, Wisniewska M, Gajecka M, Obremski K and Gajecki M:
Influence of low doses of deoxynivalenol on histopathology of selected
organs of pigs. Pol J Vet Sci 2009; 12: 89-95

Forsyth D M, Yoshizawa T, Morooka N and Tuite J: Emetic and refusal
activity of deoxynivalenol to swine. Appl Environ Microbiol 1977; 34:
547-552

Pestka J J, Lin W S and Miller E R: Emetic activity of the trichothecene
15-acetyldeoxynivalenol in swine. Food Chem Toxicol 1987; 25: 855-858
Prelusky D B and Trenholm H L; The efficacy of various classes of
anti-emetics in preventing deoxynivalenol-induced vomiting in swine. Nat.
Toxins 1993; 1: 296-302

Prelusky D B: The effect of low-level deoxynivalenol on neurotransmitter
levels measured in pig cerebral spinal fluid. J Environ Sci Health B 1993;
28: 731-761

Prelusky D B; The effect of deoxynivalenol on serotoninergic
neurotransmitter levels in pig blood. J Environ Sci Health B 1994; 29:
1203-1218

Foster B C, Trenholm H L, Friend D W, Thompson B K and Hartin K E:
Evaluation of different sources of deoxynivalenol (vomitoxin) fed to swine.

99



107

108

109

110

111

112

113

114

115

116

117

118

Can J Anim Sci 1986; 66: 1149-1154

Young L G, McGirr L, Valli V E, Lumsden J H and Lun A: Vomitoxin in
corn fed to young pigs. J Anim Sci 1983; 57: 655-664

Friend D W, Trenholm H L, Young J C, Thompson B and Hartin K E:
Effects of adding potential vomitoxin (deoxynivalenol) detoxicants or a F.
graminearum inoculated corn supplement to wheat diets to pigs. Can J
Anim Sci 1984; 64(3): 733-741

Trenholm H L, Hamilton R M, Friend D W, Thompson B K and Hartin K
E: Feeding trials with vomitoxin (deoxynivalenol)-contaminated wheat:
Effects on swine, poultry, and dairy cattle. J Am Vet Med Assoc 1984; 185:
527-531

Pollmann D S, Koch B A, Seitz L. M, Mohr H E and Kennedy G A
Deoxynivalenol-contaminated wheat in swine diets. J Anim Sci 1985; 60:
239-247

Schuh M, Leibetsede, J and Glawischnig E: Chronic effects of different
levels of deoxynivaleriol (vomitoxin) on weight gain, feed consumption,
blood parameters, pathological as well as histopathological changes in
fattening pigs. In Pfannhauser W and Czedik-Eysenberg P B (ed),
Proceedings of thelnternational TUPAC Symposium on Mycotoxins and
Phycotoxins, Vienna, 1982, Vienna, Austrian Chemical Society 5th 1982;
273-276

Hughes D M, Gahl M J, Graham C H and Grieb S L: Overt signs of toxicity
to dogs and cats of dietary deoxynivalenol. J Anim Sci 1999; 77: 693-700
Prelusky D B, Yeung J M, Thompson B K and Trenholm H L: Effect of
deoxynivalenol on neurotransmitters in discrete regions of swine brain.
Arch Environ Contam Toxicol 1992; 22: 36-40

Fioramonti J, Dupuy C, Dupuy J and Bueno L: The mycotoxin,
deoxynivalenol, delays gastric emptying through serotonin-3 receptors in
rodents. J Pharmacol Exp Ther 1993; 266: 1255-1260

Robbana-Barnat S, Loridon-Rosa B, Cohen H, Lafarge-Frayssinet C, Neish
G A and Frayssinet C: Protein synthesis inhibition and cardiac lesions
associated with deoxynivalenol ingestion in mice. Food Addit Contam 1987;
4: 49-56

Rotter B A, Thompson B K and Rotter R G: Optimization of the mouse
bioassay for deoxynivalenol as an alternative to large animal studies. Bull
Environ Contam Toxicol 1994; 53: 642-647

Rotter B A, Rotter R G, Thompson B K and Trenholm H L: Investigations
in the use of mice exposed to mycotoxins as a model for growing pigs. J
Toxicol Environ Health 1992; 37: 329-339

Arnold D L, McGuire P F, Nera E A, Karpinski K F, Bickis M G, Zawidzka Z

100



119

120

121

122

123

124

125

126

127

128

Z, Fernie S and Vesonder R F: The toxicity of orally administered
deoxynivalenol (vomitoxin) in rats and mice. Food Chem Toxicol 1986; 24:
935-937, 939-941

Forsell J H, Witt M F, Tai J H, Jensen R and Pestka J J: Effects of 8-week
exposure of the B6C3F1 mouse to dietary deoxynivalenol (vomitoxin) and
zearalenone. Food Chem Toxicol 1986; 24: 213-219

Arnold D L, Karpinski K F, McGuire P F, Nera E A, Zawidzka Z Z, Lok E,
Campbell J S, Tryphonas L and Scott P M: A short-term feeding study with
deoxynivalenol (vomitoxin) using rats. Fundam Appl Toxicol 1986; 6:
691-696

Morrissey R E, Norred W P and Vesonder R F: Subchronic toxicity of
vomitoxin in SpragueDawley rats. Food Chem Toxicol 1985; 23: 995-999
Prelusky D B, Gerdes R G, Underhill K L, Rotter B A, Jui, P Y and
Trenholm H L: Effects of low-level dietary deoxynivalenol on
haematological and clinical parameters of the pig. Nat Toxins 1994; 2:
97-104

Gotz-Schrom S, Schollenberger M, Lauber U, Muller H M and Drochner W:
Effect of purified deoxynivalenol in growing pigs-results. Proceedings of the
20th Workshop on Mycotoxins, Bundesanstalt fur Getreide-, Kartoffel- und
Fettforschung Detmold. Germany, 1998; 171-175

Lusky K, Gobel R, Tesch D, Tenner G, Haider W, Kruger M and Lippert A:
Studies on the effects of ochratoxin A and deoxynivalenol toxicity on the
health of pigs and tissue residue concentrations. Tierarztl Umsch 1998; 53:
623-630

Rotter R G, Thompson B K, Trenholm H L, Prelusky D B, Hartin K E and
Miller J D: A preliminary examination of potential interactions between
deoxynivalenol (DON) and other selected Fusarium metabolites in growing

pigs. Can J Anim Sci 1992; 72: 107-116
Drochner W., Schollenberger M, Gotz S, Lauber U, Tafaj M, and Piepho H.
P: Subacute effects of moderate feed loads of isolated Fusarium toxin

deoxynivalenol on selected parameters of metabolism in weaned growing
piglets. J Anim Physiol Anim Nutr (Berl) 2006; 90,9/10: 421-428

Morris C M, Li Y C, Ledoux D R, Bermudez A J and Rottinghaus G E: The
individual and combined effects of feeding moniliformin, supplied by
Fusarium fujikuroi culture material, and deoxynivalenol in young turkey
poults. Poultry Sci 1999; 78: 1110-1115

Fomenko V N, Adzhigitov F I, Shariya M I and Belova E G: Changes in
hemostasis system after administration of mycotoxin deoxynivalenol
(vomitoxin) to Macaca-rhesus monkeys. Gematol Transfuziol 1991; 36:
17-19

101



129

130

131

132

133

134

135

136

137

138

139

140

141

Iverson F, Armstrong C, Nera E, Truelove J, Fernie S, Scott P, Stapley R,
Hayward S and Gunner S: Chronic feeding study of deoxynivalenol in
B6C3F1 male and female mice. Terat Carcinog Mutagen 1995; 15: 283-306
Khera K S, Arnold D L, Whalen C, Angers G and Scott P M: Vomitoxin
(4-deoxynivalenol): Effects on reproduction of mice and rats. Toxicol Appl
Pharmacol 1984; 74: 345-356

Sprando R L, Pestka J, Collins T F X, Rorie J, O’'Donnell M, Hinton D and
Chirtel S: The effect of vomitoxin (deoxnivalenol) on testicular morphology,
testicular spermatid counts and epididymal sperm counts in Il-6ko
[B6129-116 (Tmlkopf) (II-6 gene deficient)] and Wt [B6129f2 (wild type to
B6129-116 with an intact I11-6 gene)] mice. Food Chem Toxicol 1999; 37:
1073-1079

Khera K S, Whalen C, Angers G, Vesonder, R F and Kuiper-Goodman T:
Embryotoxicity of 4-deoxynivalenol (vomitoxin) in mice. Bull Environ

Contam Toxicol 1982; 29: 487-491
Sprando R L, Collins T F, Black T' N, Olejnik N, Rorie J I, Eppley R M and

Ruggles D I: Characterization of the effect of deoxynivalenol on selected
male reproductive endpoints. Food Chem Toxicol 2005; 43: 623-635

Morrissey R E and Vesonder R F: Effect of deoxynivalenol (vomitoxin) on
fertility, pregnancy, and postnatal development of Sprague-Dawley rats.
Appl Environ Microbiol 1985; 49: 1062-1066

Morrissey R E: Teratological study of Fischer rats fed diet containing added
vomitoxin. Food Chem Toxicol 1984; 22: 453-457

Tutel'lan V A, Krinitskaia N A, Avreneva L I, Kuzmina E E, Levitskaia A B
and Kravchenko L V: Embryotoxic effects of deoxynivalenol mycotoxin

(vomitoxin) in rats. Gig Sanit 1991; 10: 49-51.

Collins T F, Sprando R L, Black T N, Olejnik N, Eppley R M, Hines F A,
Rorie J and Ruggles D I. Effects of deoxynivalenol (DON, vomitoxin) on in
utero development in rats. Food Chem Toxicol 2006;  44: 747-757

Khera K S, Whalen C and Angers G: A teratology study on vomitoxin
(4-deoxynivalenol) in rabbits. Food Chem Toxicol 1986; 24: 421-424

Wehner F C, Marasas W F O and Thiel P G: Lack of mutagenicity to
Salmonella typhimurium of some Fusarium mycotoxins. Appl Environ
Microbiol 1978; 35: 659-662

Knasmuller S, Bresgen N, Kassie F, Mersch-Sundermann V, Gelderblom W,
Zohrer E and Eckl P. M: Genotoxic effects of three Fusarium mycotoxins,
fumonisin B1, moniliformin and vomitoxin in bacteria and in primary
cultures of rat hepatocytes. Mutat Res 1997; 391: 39-48

Bradlaw J A, Swentzel K C, Alterman E and Hauswirth J W: Evaluation of
purified 4-deoxynivalenol (vomitoxin) for unscheduled DNA synthesis in
the primary rat hepatocyte-DNA repair assay. Food Chem Toxicol 1985; 23:

102



142

143

144

145

146

147

148

149

150

151

152

153

1063-1067

Rogers C G and Heroux-Metcalf C: Cytotoxicity and absence of mutagenic
activity of vomitoxin (4-deoxynivalenol) in a hepatocyte-mediated mutation
assay with V79 Chinese hamster lung cells. Cancer Lett 1983; 20: 29-35
Hsia C C, Wu, J L, Lu X Q and Li Y S: Natural occurrence and clastogenic
effects of nivalenol, deoxynivalenol, 3-acetyl-nivalenol, 15,
acetyl-deoxynivalenol, and zearalenone in corn from a high-risk area of
oesophageal cancer. Cancer Detect Prev 1988; 13: 79-86

Hsia C C, Wu Z Y, Li Y S, Zhang F and Sun Z T: Nivalenol, a main
Fusarium toxin in dietary foods from high-risk areas of cancer of esophagus
and gastric cardia in China, induced benign and malignant tumors in mice.
Oncol Rep 2004; 12: 449-456

Jone C, Erickson L, Trosko J E and Chang C C: Effect of biological toxins
on gap-junctional intercellular communication in Chinese hamster V79
cells. Cell Biol Toxicol 1987; 3: 1-15

Sheu C W, Moreland F M, Lee J K and Dunkel V C: Morphological
transformation of BALB/3T3 mouse embryo cells in vitro by vomitoxin.

Food Chem Toxicol 1988; 26: 243-245

Sakai A, Suzuki C, Masu1 Y, Kuramashi A, Takatori K and Tanaka N: The
activities of mycotoxins derived from Fusarium and related substances in a
short-term transformation assay using v-Ha-ras-transfected BALB/3T3
cells (Bhas 42 cells). Mutat Res 2007; 630(1/2): 103-111
Frankic T, Pajk T, Rezar V, Levart A and Salobir J: The role of dietary
nucleotides in reduction of DNA damage induced by T-2 toxin and
deoxynivalenol in chicken leukocytes. Food Chem Toxicol 2006; 44:
1838-1844

Tryphonas H, O’Grady L, Arnold D L, McGuire P F, Karpinski K and
Vesonder R F: Effect of deoxynivalenol (vomitoxin) on the humoral
immunity of mice. Toxicol Lett 1984; 23: 17-24

Tryphonas H, Iverson F, So Y, Nera E A, McGuire P F, O’Grady L, Clayson
D B and Scott P M: Effects of deoxynivalenol (vomitoxin) on the humoral
and cellular immunity of mice. Toxicol Lett 1986; 30: 137-150

Pestka J J, Tai J H, Witt M F, Dixon D E and Forsell J H: Suppression of
immune response in the B6C3F1 mouse after dietary exposure to the
Fusarium mycotoxins deoxynivalenol (vomitoxin) and zearalenone. Food
Chem Toxicol 1987; 25: 297-304

Robbana-Barnat S, Lafarge-Frayssinet C, Cohen H, Neish G A and
Frayssinet C: Immunosuppressive properties of deoxynivalenol. Toxicology
1988; 48: 155-166

Sugita-Konishi Y, Hara K Y, Kasuga F and Kumagai S: The effects of
trichothecenes on host defense against infectious diseases. Mycotoxins

103



154

155

156

157

158

159

160

161

162

163

164

165

1998; 47: 19-23

Sugita-Konishi Y: Effect of trichothecenes on host resistance to bacterial
infection. Mycotoxins 2003; 53(2): 141-147
Li M, Harkema J R, Cuff C F and Pestka J J: Deoxynivalenol Exacerbates
Viral Bronchopneumonia Induced by Respiratory Reovirus Infection.
toxicological sciences 2007; 95(2): 412—426

Landgren C A, Hendrich S and Kohut M L: Low-level dietary
deoxynivalenol and acute exercise stress result in immunotoxicity in
BALB/c mice. J Immunotoxicol 2006; 3: 173-178

Atroshi F, Rizzo A F, Veijalainen P, Lindberg L. A, Honkanen B T, Andersson
K, Hirvi T and Saloniemi H: The effect of dietary exposure to DON and T-2
toxin on host resistance and serum immunoglobulins of normal and
mastitic mice. J Anim Physiol Anim Nutr 1994; 71: 223-233

Harvey R B, Kubena L F, Huff W E, Elissalde M H and Phillips T D:
Hematologic and Immunologic toxicity of deoxynivalenol
(DON)-contaminated diets to growing chickens. Bull. Environ. Contam
Toxicol 1991; 46: 410-416

@Overnes G, Matre T, Sivertsen T, Larsen H J S, Langseth W, Reitan L J
and Jansen J H: Effects of diets with graded levels of naturally
deoxynivalenol-contaminated oats on immune response in growing pigs. J
Vet Med A Physiol Pathol Clin Med 1997; 44: 539-550

Ferrari L., Cantoni A M, Borghetti P, De Angelis E and Corradi A: Cellular

immune response and immunotoxicity induced by DON (deoxynivalenol) in
piglets. Vet Res Commun 2009; 33 Suppl 1: 133-135

Accensi, F, Pinton P, Callu P, Abella-Bourges N, Guelfi J F, Grosjean F and
Oswald I P: Ingestion of low doses of deoxynivalenol does not affect
hematological, biochemical, or immune responses of piglets. J Anim Sci
2006; 84: 1935-1942

Pestka J J, Moorman M A and Warner R L: Dysregulation of IgA production
and IgA nephropathy induced by the trichothecene vomitoxin. Food Chem
Toxicol 1989; 27: 361-368

Greene D M, Azcona-Olivera J I and Pestka J J: Vomitoxin (deoxynivalenol)
induced IgA nephropathy in the B6C3F1 mouse: Dose-response and male
predilection. Toxicology 1994; 92: 245-260

Pestka J J, Dong W, Warner R L, Rasooly L and Bondy G S: Effect of
dietary administration of the trichothecene vomitoxin (deoxynivalenol) on
IgA and IgG secretion by Peyer’s patch and splenic lymphocytes. Food
Chem Toxicol 1990; 28: 693-699

Pestka J J, Dong W, Warner R L, Rasooly L, Bondy G S and Brooks K H:
Elevated membrane IgA positive and CD4 positive (T helper) populations in
murine Peyer’s patch and splenic lymphocytes during dietary

104



166

167

168

169

170

171

172

173

174

175

176

177

administration of the trichothecene vomitoxin (deoxynivalenol). Food Chem
Toxicol 1990; 28: 409-415, 417-420

Bondy G S and Pestka J J: Dietary exposure to the trichothecene vomitoxin
(deoxynivalenol) stimulates terminal differentiation of Peyer’s patch B cells
to IgA secreting plasma cells. Toxicol Appl Pharmacol 1991; 108: 520-530
Yan D, Zhou H R, Brooks K H and Pestka J J: Potential role for IL-5 and
IL-6 in enhanced IgA secretion by Peyer’s patch cells isolated from mice
acutely exposed to vomitoxin. Toxicology 1997; 122: 145-158

Gouze M E, Laffitte J, Dedieu G, Galinier A: Thouvenot J P, Oswald I P and
Galtier P: Individual and combined effects of low oral doses of
deoxynivalenol and nivalenol in mice. Cell Mol Biol (Noisy-le-grand) 2005;
Suppl.51: 809-817

Kim E J, Jeong S H, Cho J H, Ku H O, Pyo H M, Kang H G and Choi K H:
Plasma haptoglobin and immunoglobulins as diagnostic indicators of
deoxynivalenol intoxication. J Vet Sci 2008; 9 257-266

Dong W M and Pestka J J: Persistent dysregulation of IgA production and
IgA nephropathy in the B6C3F1 mouse following withdrawal of dietary
vomitoxin (deoxynivalenol). Fundam Appl Toxicol 1993; 20, 38-47

Banotai C, Greene-Mcdowelle D M; Azcona-Olivera J I and Pestka J J:
Effects of intermittent vomitoxin exposure on body weight, immunoglobulin
levels and haematuria in the B6¢3f(1) mouse. Food Chem Toxicol 1999; 37:
343-350

Pestka J J and Zhou H R: Interleukin-6-deficient mice refractory to IgA
dysregulation but not anorexia induction by vomitoxin (deoxynivalenol)

ingestion. Food Chem Toxicol 2000; 38(7): 565-75
Jia Q and Pestka J J: Role of cyclooxygenase-2 in deoxynivalenol-induced
immunoglobulin a nephropathy. Food Chem Toxicol 2005; 43: 721-728

Banotai C, Azcona-Olivera J I, Greene-McDowelle D M and Pestka J J:
Effects of vomitoxin ingestion on murine models for systemic lupus

erythematosus. Food Chem Toxicol 1999; 37: 5633-543

Pinton P, Accensi F, Beauchamp E, Cossalter A M, Callu P, Grosjean F, and
Oswald I P: Ingestion of deoxynivalenol (DON) contaminated feed alters
the pig vaccinal immune responses. Toxicol Lett 2008; 177: 215-222

Drochner W, Schollenberger M, Piepho H P, G6tz S, Lauber U, Tafaj M,
Klobasa F, Weiler U, Claus R and Steffl M: Serum IgA-promoting effects
induced by feed loads containing isolated deoxynivalenol (DON) in growing
piglets. J Toxicol Environ Health 2004; A 67: 1051-1067

Bergsjo B, Langseth W, Nafstad I, Jansen J H and Larsen H J: The effects
of naturally deoxynivalenol-contaminated oats on the clinical condition,

blood parameters, performance and carcass composition of growing pigs.
Vet Res Commun 1993; 17: 283-294

105



178

179

180

181

182

183

184

185

186

187

188

189

190

Kinser S, Jia Q, Li M, Laughter A, Cornwell P, Corton J C and Pestka J:
Gene expression profiling in spleens of deoxynivalenol-exposed mice:
immediate early genes as primary targets. J Toxicol Environ Health A
2004; 67: 1423-1441

Ouyang Y L, Azcona Olivera J I, Murtha J and Pestka J J;
Vomitoxin-mediated IL-2, IL-4, and IL-5 superinduction in murine CD4+ T
cells stimulated with phorbol ester calcium ionophore: Relation to kinetics
of proliferation. Toxicol Appl Pharmacol 1996; 138: 324-334

Li S G, Ouyang Y L, Yang G H and Pestka J J: Modulation of transcription
factor Ap-1 activity in murine El-4 thymoma cells by vomitoxin
(Deoxynivalenol). Toxicol Appl Pharmacol 2000; 163: 17-25

Li S G, Ouyang Y L, Dong W M, Pestka J J and Dong W M: Superinduction
of IL-2 gene expression by vomitoxin (deoxynivalenol) involves increased
mRNA stability. Toxicol Appl Pharmacol 1997; 147, 331-342

Gray J S and Pestka J J: Transcriptional regulation of
deoxynivalenol-induced IL-8 expression in human monocytes. Toxicol Sci
2007; 99: 502-511

Zhou H R, Yan D and Pestka J J: Differential cytokine mRNA expression in
mice after oral exposure to the trichothecene vomitoxin (deoxynivalenol):
dose response and time course. Toxicol Appl Pharmacol 1997; 144: 294-305
Zhou H R, Yan D and Pestka J J: Induction of cytokine gene expression in
mice after repeated and subchronic oral exposure to vomitoxin
(Deoxynivalenol): differential toxin-induced hyporesponsiveness and
recovery. Toxicol Appl Pharmacol 1998; 151: 347-358

Moon Y and Pestka J J: Cyclooxygenase-2 mediates interleukin-6
upregulation by vomitoxin (deoxynivalenol) in vitro and in vivo. Toxicol
Appl Pharmacol 2003; 187: 80-88

Kinser S, Li M, Jia Q and Pestka J J: Truncated deoxynivalenol-induced
splenic immediate early gene response in mice consuming (n-3)

polyunsaturated fatty acids. J Nutr Biochem 2005; 16: 88-95

Amuzie C J, Shinozuka J and Pestka J J: Induction of suppressors of
cytokine signaling by the trichothecene deoxynivalenol in the mouse.
Toxicol Sci 2009; 111(2):277-87

Amuzie C J and Pestka J J: Suppression of insulin-like growth factor
acid-labile subunit expression--a novel mechanism for
deoxynivalenol-induced growth retardation. Toxicol Sci 2010; 113(2):412-21

Pestka J J, Yan D and King Li E: Flow cytometric analysis of the effects of
in vitro exposure to vomitoxin (deoxynivalenol) on apoptosis in murine T, B
and IgA+ cells. Food Chem Toxicol 1994; 32: 1125-1129, 1131-1136

Rizzo A F, Atroshi F, Hirvi T and Saloniemi H: The hemolytic activity of
deoxynivalenol and T-2 toxin. Nat Toxins 1992; 1: 106-110

106



191

192

193

194

195

196

197

198

199

200

201

202

203

Johannisson A, Bjorkhag B, Hansson W, Gadhasson I L and Thuvander A:
Effects of four trichothecene mycotoxins on activation marker expression
and cell proliferation of human lymphocytes in culture. Cell Biol Toxicol
1999; 15: 203-215

Parent-Massin D and Thouvenot D: In vitro toxicity of trichothecenes on
rat haematopoietic progenitors. Food Addit Contam 1995; 12: 41-49
Lautraite S, Parent-Massin D, Rio B and Hoellinger H: In vitro toxicity
induced by deoxynivalenol (DON) on human and rat granulomonocytic
progenitors. Cell Biol Toxicol 1997; 13: 175-183

Parent-Massin D, Fuselier R and Thouvenot D: [In wvitro toxicity of
trichothecenes on human haematopoietic progenitors. Food Addit Contam
1994; 11: 441-447

Rio B, Lautraite S and Parent-Massin D: In vitro toxicity of trichoethecenes
on human erythroblastic progenitors. Human Exp Toxicol 1997; 16: 673-679
Kasuga F, Hara-K Y, Saito N, Kumagai S and Sugita-Konishi Y: In vitro
effect of deoxynivalenol on the differentiation of human colonic cell lines
Caco-2 and T84. Mycopathologia 1998; 142: 161-167

Pinton P, Nougayrede J P, Del Rio J C, Moreno C, Marin D E, Ferrier L,
Bracarense A P, Kolf-Clauw M and Oswald I P: The food contaminant
deoxynivalenol, decreases intestinal barrier permeability and reduces
claudin expression. Toxicol Appl Pharmacol 2009; 237: 41-48

Kolf-Clauw M, Castellote J, Joly B, Bourges-Abella N, Raymond-Letron I,
Pinton P and Oswald I P: Development of a pig jejunal explant culture for
studying the gastrointestinal toxicity of the mycotoxin deoxynivalenol:
histopathological analysis. Toxicol In Vitro 2009; 23(8): 1580-4

Sugiyama K I, Muroi M and Tanamoto K I: Deoxynivalenol and nivalenol
inhibit lipopolysaccharide-induced nitric oxide production by mouse
macrophage cells. Toxicol Lett 2010; 192(2):150-4

Shi Y and Pestka J J: Mechanisms for suppression of interleukin-6
expression in peritoneal macrophages from docosahexaenoic acid-fed mice.
J Nutr Biochem 2009; 20: 358-68

Zhou H R, Lau A S and Pestka J J: Role of double-stranded RNA-activated
protein kinase R (PKR) in deoxynivalenol-induced ribotoxic stress response.
Toxicol Sci 2003; 74: 335-344

Ryu J-C, Ohtsubo K, Izumiyama N, Nakamura K, Tanaka T, Yamamura H
and Ueno Y: The acute and chronic toxicities of nivalenol in mice. Fundam
Appl Toxicol 1988; 11: 38-47

JIRs,  PHEMESE, BABEIER], MAEE, BEEERK, BHHER, FKE
B, R, RB)IHE T F344 7 v MZ L 5 Nivalenol @ B[R]} O ERE O #
Hatadbr, ®afrAdESMES 19905 310 144-154

107



204

205

206

207

208

209

210

211

212

213

214

215

Ueno Y: Developments in Food Science. IV Trichothecenes. In Ueno Y(ed.),
Chemical, Biological and Toxicological Aspects, Amsterdam, Elsevier,
General toxicology 1983; p. 135-146
Ueno Y, Ueno I, Iito1 Y, Tsunoda H, Enomoto M and Ohtsubo K:
Toxicological approaches to the metabolites of Fusaria. III. Acute toxicity of
fusarenon-X. Jpn Jpn J exp Med 1971; 41,6: 521-539
Ryu JC, Ohtsubo K, Izumiyarna N, Mori M, Tanaka T and Ueno Y: Effects
of nivalenol on the bone marrow in mice. J Toxicol Sci 1987; 12: 11-21
Yamamura H, Kobayashi T, Ryu L. C and Ueno Y: Subchronic feeding
studies with nivalenol in C57BL/6 mice. Food Chem Toxicol 1989; 27:
585-590
Yabe T, Hashimota H, Sekijima M, Ddegawa M, Hashimoto Y, Tashiro F
and Ueno Y: Effects of nivalenol on hepatic drug-metabolizing activirty in
rats. Food Chem Toxicol 1993; 31: 573-577, 579-581

Kubosaki A, Aihara M, Park B J, Sugiura Y, Shibutani M, Hirose M,
Suzuki Y, Takatori K and Sugita-Konishi Y: Immunotoxicity of nivalenol
after subchronic dietary exposure to rats. Food Chem Toxicol 2008; 46:
253-258
Takahashi M, Shibutani M, Sugita-Konishi Y, Aithara M, Inoue K, Woo G H,
Fujimoto H and Hirose M: A 90-day subchronic toxicity study of nivalenol, a
trichothecene mycotoxin, in F344 rats. Food Chem Toxicol 2008; 46:
125-135
Hedman R, Thuvander A, Gadhasson I, Reverter M and Pettersson H:
Influence of dietary nivalenol exposure on gross pathology and selected
1mmunological parameters in young pigs. Nat Toxins 1997; 5: 238-246
Hedman R, Pettersson H, Engstrom B, Elwinger K and Fossum O: Effects
of feeding nivalenol-contaminated diets to male broiler chickens. Poult Sci
1995; 74: 620-625
Ohtsubo K, Ryu J C, Nakamura K, Izumiyama N, Tanaka T, Yamamura H,
Kobayashi T and Ueno Y: Chronic toxicity of nivalenol in female mice: a
2-year feeding study with Fusarium nivale Fn 2b-moulded rice. Food Chem
Toxicol 1989; 27: 591-598
Ueno Y, Kobayashi T, Yamamura H, Kato T, Tashiro F, Nakamura K and
Ohtsubo K: Effect of long-term feeding of nivalenol on
aflatoxin-B1-initiated hepatocarcinogenesis in mice. In O'Neill I K, Chen J
and Bartsch H(ed). Relevance to Human Cancer of N-Nitroso Compounds,
Tobacco Smoke and Mycotoxins (IARC Scientific Publications No. 105),
Lyon, IARC 1991; 105: 420-423
Ueno Y, Yabe T, Hashimoto H, Sekijima M, Masuda T, Kim D J, Hasegawa
R and Ito N: Enhancement of GST-P-positive liver cell foci development by

108



216

217

218

219

220

221

222

223

224

225

226

227

228

nivalenol, a trichothecene mycotoxin. Carcinogenesis 1992; 13: 787-791
Saito M, Enomoto M and Tatsuno T: Radiomimetic biological properties of
the new scirpene metabolites of Fusarium nivale. Gann 1969; 60: 599-603
FeesEet,  EREOFIR, B,  APAE—,  RERE—RS =L — Lo
~ U ZAafrEE, A 3 FF T 1988; 27: 33-36

Thust R, Kneist S and Huhne V: Genotoxicity of Fusarium mycotoxins
(nivalenol, fusarenon-X, T-2 toxin, and zearalenone) in Chinese hamster
V79-E cells in vitro. Arch Geschwulstforsch 1983; 53: 9-15

Tsuda S, Kosaka Y, Murakami M, Matsuo H, Matsusaka N, Taniguchi K
and Sasaki Y F: Detection of nivalenol genotoxicity in cultured cells and
multiple mouse organs by the alkaline single-cell gel electrophoresis assay.
Mut Res 1998; 415: 191-200

7 =N NN S ey 7 3 %ﬂﬂb\f:%%ﬂﬁﬁ@ﬁﬁﬁiiz%@FEﬂﬂo Rk
1 SAREEEA T 03 AR SRR EWFIE), B K D% A iﬂﬂﬂ@t&)@%ﬁ
FIEDOMESL & Z DREFRITBE T DAFEFALMEE « B B it s+,
JE A 57184 20025 557-563

Hinoshita F, Suzuki Y, Yokoyama K, Hara S, Yamada A, Ogura Y,
Hashimoto H, Tomura S, Marumo F and Ueno Y: Experimental IgA
nephropathy induced by a low-dose environmental mycotoxin, nivalenol.
Nephron 1997; 75: 469-478

Poapolathep A, Nagata T, Suzuki H, Kumagai S and Doi K: Development of
early apopotosis and changes in lymphocyte subsets in lymphoid organs of
mice orally inoculated with nivalenol. Exp Mol Pathol 2003; 75: 74-79

Choi C Y, Nakajima A H, Kaminogowa S and Sugita-Konishi Y: Nivalenol
inhibits total and antigen-specific IgE production in mice. Toxicol Appl
Pharmacol 2000; 165: 94-98

H T30Z, /MG, BUST, (WHEB, SRSl REAIe,  IRIFRE,
158 72 NivalenoNIIZ k- CTHEE I N D IgA BIEET VIZBIT S
gut-associated lymphoid tissue(GALT) DB 52>\ T,  {H{bEs & % 1996;
33: 30-33

Luongo D, Severino L, Bergamo P, D'Arienzo R and Rossi M:
Trichothecenes NIV and DON modulate the maturation of murine dendritic
cells. Toxicon 2010; 55(1): 73-80

Poapolathep A, Ohtsuka R, Kiatipattanasakul W, Ishigami N, Nakayama H
and Doi K: Nivalenol--induced apoptosis in thymus, spleen and Peyer's
patches of mice. Exp Toxicol Pathol 2002; 53: 441-446

Forsell J H and Pestka J: Relation of 8-ketotrichothecene and zearalenone
analog structure to inhibition of mitogen-induced human lymphocyte
blastogenesis. Appl Environ Microbiol 1985; 50: 1304-1307

Thuvander A, Wikman C and Gadhasson I: /n vitro exposure of human

109



229

230

231

232

233

234

235

236

237

238

239

240

241

242

Ilymphocytes to trichothecenes: individual variation in sensitivity and
effects of combined exposure on lymphocyte function. Food Chem Toxicol
1999; 37: 639-648

Luongo D, De Luna R, Russo R and Severino L: Effects of four Fusarium
toxins (fumonisin B(1), alpha-zearalenol, nivalenol and deoxynivalenol) on
porcine whole-blood cellular proliferation. Toxicon 2008; 52: 156-162
Madhyastha M S, Marquardt R R and Abramson D: Structure-activity
relationships and interactions among trichothecene mycotoxinsas assessed

by yeast bioassay. Toxicon 1994; 32: 1147-1152

443:Creppy E E: Update of survey, regulation and toxic effects of
mycotoxins in KEurope. Toxicol Lett 2002; 127: 19-28

Luo X: Food poisoning caused by Fusarium toxins. In Proceedings of the
Second Asian Conference on Food Safety, ILSI, Thailand, 1994; p.129-136.

Luo Y, Yoshizawa T and Katayama T: Comparative study on the natural
occurrence of Fusarium mycotoxins (trichothecenes and zearalenone) in
corn and wheat from high- and low-risk areas for human esophageal cancer
in China. Appl Environ Microbiol 1990; 56: 3723-3726

Gao H P and Yoshizawa T: Further study on fusarium mycotoxins in corn
and wheat from a high-risk area for human esophageal cancer in China.
Mycotoxins 1997; 45: 51-55

Wang D S, Liang Y X, [ijima K, Sugiura Y, Tanaka T, Chen, G., Yu, S Z and
Ueno Y- Co-contamination of mycotoxins in corn harvested in Haimen, a

high risk area of primary liver cancer in China. Mycotoxins 1995; 41: 67-70
Luo Y, Yoshizawa T, Yang J S, Zhang S Y and Zhang B J: A survey of
Fusarium mycotoxins (trichothecenes, zearalenone and fusarochromanone)
in corn and wheat samples from Shaanxi and Shanxi Provinces, China.
Mycotoxin Res 1992; 8: 85-91
Bhat R V, Beedu S R, Ramakrishna Y and Munshi K L: Outbreak of
trichothecene  mycotoxicosis associated  with  consumption  of
mould-damaged wheat production in Kashmir Valley, India. Lancet 1989; 1:
35-37
Bhat R V, Ramakrishna Y and Sashidhar R B: Outbreak of mycotoxicosis in
Kashmir Valley, India. Nutr News Natl Inst Nutr 1989; 10: 5

Summary report of the seventy-second meeting of JECFA, 2010
(http://www.who.int/foodsafety/chem/summary72_rev.pdf)
Atkinson H A and Miller K: Inhibitory effect of deoxynivalenol,
3-acetyldeoxynivalenol and zearalenone on induction of rat and human
lymphocyte proliferation. Toxicol Lett 1984; 23(2): 215-221

Eriksen G S, Pettersson H and Lindberg J E: Absorption, metabolism and
excretion of 3-acetyl DON in pigs. Arch Tierernahr 2003; 57: 335-345

FEBEHE  bREICBITA2ZRTOTFT X =" ) — L R=L ) — L5
YeDFRE, YRk 14 FEFE A BB A I e (AT TE s - Re )/ NES DT

110



243

244

245

246

247
248

249

250

251

252

253

254

255

256

F X =N ) VTR DB IEIERR GE D 72 O DB TTRAEME s bR
=, JEATEE 2003; 49-63

Discussion Paper On Deoxynivalenol, Joint Fao/Who Food Standards
Programme Codex Committee On Contaminants In Foods, First Session,
Beijing, China, Codex 2007

Collection of Occurrence Data of Fusarium Toxins in Food and Assessment
of Dietary Intake by the Population of EU Member States 2003 SCOOP
Task 3.2.10 Final Report
(http://europa.eu.int/comm/food/fs/scoop/task3210.pdf.)
KZEDFREREFEOPFEME, BMKES
(http://www.maff.go.jp/j/syouan/nouan/kome/k_beibaku/index.html)
BHONPOEREOR R, BMOKEE
(http://www.maff.go.jp/j/syouan/seisaku/risk_analysis/priority/kabidoku/tyo
sa/index.htm])

YRk 1 QFEEROTMRICET 2 REL, RHMOKES 2007

YRk 2 VEEROTMRICET 2 REL, RHMOKES 2009

BRLERICET LI A Ta T 7 A V— b TR =AL ) —L(BFE
M), FEMIKFEE 2009
(http://www.malff.go.jp/j/syouan/seisaku/risk_analysis/priority/kabidoku/pdf/
chem_don.pdf)

BRBERET I A7 Ta 77 A —h =L —LVIRFHEH), EAK
PEAE 2009
(http://www.maff.go.jp/j/syouan/seisaku/risk_analysis/priority/kabidoku/pdf/
chem_niv.pdf)

et - AENCB T HFHTT 7T R MUY LN T A F 2 =
L ) —UWEDFREIZOWT, ik 1 3HEEREAR R BT O
FBOY AT T EAAL M 2 HEME(ETIEE - AEN ) S HaFstm s
=, JBAT A 2002; 1-10

N RT - BT OO 2B, Ak 16 FEEmEFRRRA, &
A 55 E 2004

VR - £ T N IBIC LD BARND/NEERICE 27 4 F =11 ) —
JV(DON)IGE R | DOHEE, Rk 1 THEEEATEEIFE AP O CEDOE
PE R OVREE I BT~ 2 AP FE(FATLAF S « /N B ) el &, B4
44 2007; 191-193

B OGRYVEEO— R EREFA, Pk 17 FERNERBmA, B4
B 2006

—F BB BRERKGETICBTARERIERE 7Y U LAERE, v 2 b
v 2003; 53t 5-10

RS « BAANDO/NEEBRIC L 2 =0 ) — VIRGBREOHEE, k1 9FEE
BTGB I EREE EORLOREMICET DAL EE /N

111



257

258

259

260

261

262

263

264

265

266

267

268

269

270

B¥) sEmrsEasE, B4 A 2008; 83-94

RERIE - /N LT L/NEMICEIT 2 DON & NIV OF Y FERE, Fik 1 4 4FER
A GBI LA RIRIGE INEEDT I =R ) — VIR DB L HER E D -
DO BRBREN (IS - BEREE), [EATEE 2003

Sugita-Konishi Y, Park B J, Kobayashi-Hattori K, Tanaka T, Chonan T,
Yoshikawa K and Kumagai S: Effect of cooking process on the
deoxynivalenol content and its subsequent cytotoxicity in wheat products.
Biosci Biotechnol Biochem 2006; 70(7):1764-1768

Sugiyama K, Tanaka H, Kamata Y, Tanaka T, Sugita-Konishi Y: A reduced
rate of deoxynivalenol and nivalenol during bread production from wheat
flour in Japan. Mycotoxins 2009; 59(1): 1-6

Yumbe-Guevara B E, Imoto T and Yoshizawa T: Effects of heating
procedures on deoxynivalenol, nivalenol and zearalenone levels in naturally
contaminated barley and wheat. Food Addit Contam 2003;
20(12):1132-1140

Visconti A, Haidukowski EM, Pascale M, Silvestri M. Reduction of
deoxynivalenol during durum wheat processing and spaghetti cooking.
Toxicol Lett. 10;153(1):181-189.( 2004)

Scott P M, Kanhere S R, Dexter J E, Brennan P W and Trenholm H L:
Distribution of the trichothecene mycotoxin deoxynivalenol (vomitoxin)
during the milling of naturally contaminated hard red spring wheat and its
fate in baked products. Food Addit Contam 1984; 1(4): 313-323

Boyacioglu D, Hettiarachchy N S and D'Appolonia B L: Additives affect
deoxynivalenol (vomitoxin) flour during breadbaking. Journal of Food
Science 1993; 58 (2): 416-418

Scott P M, Kanhere S R, Lau P Y: Dexter J E and Greenhalgh R: Effects of
experimental flour milling and breadmaking on retention of deoxynivalenol
(vomitoxin) in hard red spring wheat. Cereal Chem 1983; 60: 421-424
El-Banna A A, Lau P Y and Scott P M: Fate of mycotoxins during
processing offoodstuffs. II. Deoxynivalenol. (vomitoxin) during making of
Egyptian bread. J Food Prot 1983; 46: 484-486

Seitz L M and Bechtel D B: Chemical, physical, and microscopal studies of
scab-infected hard red winter wheat. J Agric Food Chem 1985; 33: 373-377
Young J C, Fulcher R G, Hayhoe J H, Scott P M and Dexter J E: Effect of
milling and baking on deoxynivalenol (vomitoxin) content of eastern
Canadian wheats. J Agric Food Chem 1984; 32: 659-664

Schwarz P B, Casper H H and Beattie S. Fate and development of
naturally occurring Fusarium mycotoxins during malting and brewing. J
Am Soc Brew Chem 1995; 53: 121-127

Lancova K, Hajslova J, Poustka J, Krplova A, Zachariasova M, Dostalek P
and Sachambula L: Transfer of Fusarium mycotoxins and 'masked'
deoxynivalenol (deoxynivalenol-3-glucoside) from field barley through malt
to beer. Food Addit Contam Part A Chem Anal Control Expo Risk Assess
2008; 25(6): 732-744

Kushiro M: Effects of Milling and Cooking Processes on the Deoxynivalenol
Content in Wheat. Int J Mol Sci 2008; 9: 2127-2145

112



271

272

273

274

275

276

277

278

279

280

281

282

283

Basilico M Z, Sartore A L and Basilico J C: Detoxification of corn
contaminated with deoxynivalenol (vomitoxin) using sodium bisulfite.
Effect on Wistar rats. Inf Technol 1997; 8: 57-63

Harvey R B, Edrington T S, Kubena L F, Elissalde M H, Casper H H,
Rottinghaus G E and Turk J R: Effects of dietary fumonisin Bl-containing
culture material, deoxynivalenol-contaminated wheat, or their combination
on growing barrows. Am J Vet Res 1996; 57: 1790-1794

Rotter, B.A., Thompson, B.K., Lessard, M., Trenholm, H.L.. and Tryphonas
H: Influence of low-level exposure to fusarium mycotoxins on selected
immunological and hematological parameters in young swine. Fundam

Appl Toxicol 1994; 23: 117-124

Friend D W, Thompson B K, Trenholm H L, Boermans H J, Hartin K E and
Panich P L: Toxicity of T-2 toxin and its interaction with
deoxynivalenol when fed to young pigs. Can J Anim Sci 1992; 72: 703-711

Rotter B A: Thompson B K and Lessard M: Effects of
deoxynivalenol-contaminated diet on performance and blood parameters in
growing swine. Can J Anim Sci 1995; 75: 297-302

Bergsjo B, Matre T and Nafstad I: Effects of diets with graded levels of
deoxynivalenol on performance in growing pigs. Zentralbl Veterinarmed A
1992; 39: 752-758

Bimczok D, Doll S, Rau H, Goyarts T, Wundrack N, Naumann M, Danicke
S and Rothkotter H J: The Fusarium toxin deoxynivalenol disrupts
phenotype and function of monocyte-derived dendritic cells in vivo and in
vitro. Immunobiology 2007; 212,8: 655-666

Johnson P J, Casteel S W and Messer N T: Effect of feeding deoxynivalenol
(vomitoxin)-contaminated barley to horses. J Vet Diagn Invest 1997; 9:
219-221

Ingalls J R: Influence of deoxynivalenol on feed consumption by dairy cows.
Anim Feed Sci Technol 1996; 60: 297-300

Anderson V L, Boland E W and Casper H H: Effects of vomitoxin (DON)
from scab infested barley on performance of feedlot and breeding beef cattle.
J Anim Sci 1996; 74: 208

Harvey R B, Kubena L F, Corrier D E, Witzel D A, Phillips T D and
Heidelbaugh N D: Effects of deoxynivalenol in a wheat ration fed to
growing lambs. Am J Vet Res 1986; 47: 1630-1632

Harvey R B, Kubena L F, Rottinghaus G E, Turk J R, Casper H H and
Buckley S A: Moniliformin from Fusarium fujikuroi culture material and
deoxynivalenol from naturally contaminated wheat incorporated into diets
of broiler chicks. Avian Dis 1997; 41: 957-963

Kubena L F, Huff W E, Harvey R B, Phillips T' D and Rottinghaus G E:
Individual and combined toxicity of deoxynivalenol and T-2 toxin in broiler

113



284

285

286

287

chicks. Poultry Sci 1989; 68: 622-626

Kubena L F, Edrington T S, Harvey R B, Buckley S A, Phillips T D,
Rottinghaus G E and Casper H H: Individual and combined effects of
fumonisin Bl present in Fusarium moniliforme culture material and T-2
toxin or deoxynivalenol in broiler chicks. Poultry Sci 1997; 76: 1239-1247
Bergsjo B and Kaldhusdal M: No association found between the ascites
syndrome in broilers and feeding of oats contaminated with deoxynivalenol
up to thirty-five days of age. Poultry Sci 1994; 73: 1758-1762

Leitgeb R, Lew H, Wetscherek W, Bohm J and Quinz A: Influence of
fusariotoxins on growing and slaughtering perfomance of broilers.
Bodenkultur 1999; 50: 57-66

Boston S, Wobeser G and Gillespie M: Consumption of
deoxynivalenol-contaminated wheat by mallard ducks under experimental
conditions. J Wildl Dis 1996; 32: 17-22

114



	0B＜審議の経緯＞
	1BI．背景
	2BII．評価対象物質の概要
	3B３．産生生物
	12B③ ブタ
	13B④ シチメンチョウ
	14B⑤ サル
	22Ba.免疫応答及び感染抵抗性への影響
	15B② 血液毒性
	16B③ その他


	4B３．ヒトにおける知見
	5B４．諸外国における評価
	6B(１)FAO/WHO合同食品添加物専門家会議(JECFA) 
	7B(２)国際がん研究機関(IARC) 
	8B(３)欧州委員会(EC)の食品科学委員会(SCF)
	9B(１)汚染実態
	17B① 農林水産省による調査結果
	18B② 厚生労働省による調査結果

	10B (２)暴露量の推定
	19B① トータルダイエットスタディ法(TDS法)による試算
	20B② 平均値を用いた試算
	21B③ 確率論的手法を用いた試算
	23Bb. NIVの暴露量推定


	11B(３)製粉及び調理過程等での減衰



