U oAh2g UVBEKELD DAL, HLD .

Vo h05g, i~/ XU AL05g BRxT
¥R25g RYXFhrbg, aZa—R50
g MK 1 L) X, DL HEREZELE
Fn-2B # Ak, 25°CT5 A, Pr—Ic L 0iE
BEIToT-, EHEE, F—ET3IEAEBLTH
KERVBRW-ERRICRIEDTE h=hU L
EMA, L<EME BRET o E=yLEMZ,
o7 =Y VEEREL, BHEL,
BHEDICAY ) —ABXO 7 oo 73 /L0%0
2 CIER%, ~X¥ YTk Liz7a) o
AT LML, EDEHKREEEL, Th i i
B, 7 b= I RAE )=/ KIERE .,
ODS B A Z sizftmUic, RWT, 7% L
o XBEGEED, BNER%0IN 7 £=
LS ALY ) — VISR EERE L, 18 BRIAUS &
Bl-BICEGE - BEL, BAY /- /L TREIZ
BigL, 4°CT b5 FEfIMET D2 Z L2 kY B
mfb &7, HRLZNIVIEZ, LOMSIitk->
THIPE 8% LA ETHDZ L 2HALIE
(LCMS-2010A ;
Japan, LC-2010CHT; Shimadzu Corp.),

JREFEAEHTIEX, NIV 20 B4 / —/VIZE
it U7=1%, ¥RILREEGIR MF: AV = ¥ VB%
BIT¥) CRUTEELE, BEMHEHRICET
5 NIV OLEMT, 2 B E T 92%LL iR &
oz EAEREO IR 2 AV TR I N T
W=, fREtORRNT 2 H I 21T, FE
L fFEHT ACTHRE L,

EBM [gA BETTAOERE LT, 5
O Balb/cw v A (AATRA= /Ly —) % 1#
MoOB LM D%, —B 8L D& LTt 68
WZEEPIT L, NIV %0, 12, 24 ppm ODHAET
4 B 6N 8 HMHREEIR G Lz, &61Z,
IgABIEOBAREETT VB3 THD HIGA <
R (ARTRx /)L — ;i 5 A 1 85I
LI #—H8ICF D 2BICHDITL,
NIV % 072\ L 24 ppm OB T4 HEMR S5
(< 8 ERREE# S L T HIGA v 7 20D [gA BIE
FREEHEITIC R4 5 NIV DB 2 gt L7-, NIV
DTG E KOG HBIZ >V TiE, Hinoshita
5 (1997) 12X B, C3H %2~ X%E A= NIV

Shimadzu Corp., Kyoto,

I [gA BEETTALE2BEIL, KEMAET 24
ppm ¢ L, RERICEEREE A 257281212 ppm
WEBEZRE L, R5HHP, —RKELE
ABIEL, HMIZ—EDRE TKhE, BEETV
EAEZNE L, 8iideT, KE5HMK
TR = —F VERER T CTHRIM 21TV, i
B Lz, &8 5~6 0 (4 HHKE) L6
~8%) BHEE) OB S/ SN MEIZ
DOWTHELBEZITY, RASH AT —1 =
JAZIKFRE LT, MY IgA kO 1gG IRE A HE
L7z, 728, mBEMEE, HERE T—-80CI
THRAF L7 '

ERIREIZIL, B L TEEY NER,
Bk - REhT A EE L HEERIC OV T, 10%
PG R L ) RIS TEET 52, OCT
compound (Z CEME, NI4T A ALTEE
Wi LTc, AN~V VEIERARICOWTIE, E
EZESTRT T4 _‘/@@?&?ﬂi@], ~T hF Y
Uyt TR aia b N PAS Yeta k5 Ui,
BUEMBEMEHZ 2\ TiE, 27U 4R ¥ v MZT
Waum ZHEYIL, —20CTH5 oM 7& b @
ELIYIFIZDWT, stREraLTERL
(8 HHK5), Tbb, REKEITRITDH IgA
b U [gh Bk Ok 35w T,
immunoglobulin A (goat anti-mouse IgA,
x1000 dilution: KPL) 7#& & WO {Z
immunoglobulin G (goat anti-mouse IgG,
x500 dilution: KPL) Hifk% —kfifk s LTH
VY, FITC #i#% anti-goat immunoglobulins (x
100 dilution: DAKO) #ifk% “kHifk & LT,
FhEE & 488 nm, H{EHE 520 nm HIEIZE
WTHE LN ARFRAaI R E S L —F—BHEE
(Confocal Laser Scanning Microscope, TCS
NT; Leica) % W CTHIE LT,

RERIBIZ BT B IgA W gG oA R ONERE I
DVTHE, BEEEHIZ OV T 200 {FHEE T 1HE
KIZHE T F LD yHTBIEL, 0~3DA=
T E O THME L, :

MRt FROMNT (X, (KE, fiF IgA - 1gG IREL,
BERERIC OV TEB DS H L Bartlett DJ5 1k
TREL, EH08OGAIT— LB ED BT
TV, RELSBEOSE L Kruskal-Wallis @
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FEL L OVRBREET 1o, BMICAEENED
LbNT-BE, £ DL EHEIE Dunnett DFHET
BRI L NIV 50K HEBE CTHEER
ExITo7o, HIGA EBRIZKIT DL ELEIZD
WX, Balb/e = A DO %tEEEE, HIGA =7 &
DXIHREE, HIGA =7 A NIV 24 ppm & 5B
WWBITAEHEEEZITY, EHEOBEIX
Tukey D Z HILE %, FHEHSBMOEE T
Steel-Dwass O L HLLBIRE & 1T - 72,
(BRI ~ DELRE)

B ERITRMIZ L DB OBE VR EERTDH Y,

O ER L R/NRIZB DT, Eo. BiTT
AT L — T VBERREE T THKRERIRD & O i
EVBHL., BMICEZDERER/NRICED
oo E7-. BEE. FEICY Lo T, B
KFEN HFETRFOERTRY H# RER
ENTES T2,

C. R

Balb/c = 7 A& W 7= EBRH IgA BiET T /L
O (E 1) -

ERMME2E LT, RUBHMU—KIRED
TALIIER O SN o fo, BRI P OEE T
24 ppm T 5 4~6 # H(ZHF T, 12 ppm TiZ
b6 W EIZHBWTED Lz (Fig. 1) 25, fEfE
B0 OBHEKCEAREICOWVTIE, NIV
5 X BB MRERBIZRDLN RIS T,

MmiEIgA, IgGIBENE DR % Fig. 21277,
4 B BT D MIE [gA BRI, 24 ppm (2
BWTHERER AL, 8 WHEETIE
NIV #5102 £ 5 A EEKFRZR 1gA IRE D LH A

BN, —JF, MF g6 WEIZOWTIE,
NIV 8512 XA EEITRD N - T,

EIREE, MEx-HdEREE LICNIVES
’ié“@ %mgnf(mmn)itrﬂm
BTHIRBIZB WV TYH, Balb/c =7 XDREKE
LJ&WfMV&%;ié%B#@KMiE&
Ehieh o7z (Fig. 3).

SRERIEA~D IgA KDV 1gG L35 (2B 5 i s
K% Fig. 4 K Fig. 5 1Z7RT, IgA 22OV T,
SEBETIHITEA CEEPBEINR o T2D
NIV 58 CHRERIE A o F U AfEBIZ BV

’

B bk (Fig 1) 77,

T IgA OYERDRILAEHEBO Tz, 1gG 2oV
T, XBEICBWTHRAFHOREKEIZBW
TAY XD LEPLIIOFEAEICEEIR
B, IgA EREE, NIV 512X 9 hF9EE,/
DMHBEEMT HEMARD T,

HIGA <=7 2D IgA BIEREEITIC
NIV o8 (E5 2) .

KB AZ® LT, EUSHHMO—RRED
Bz onimnol-, EHRMMEBEL,
HIGA = U 2D NIV £ 5 BIZ BV TR RIKE S
BER SR, 53, 4, 78 H GRS REL R
R 7= OEEE -
FARBIZOWTIE, NIVESICLPHLMNRE
BIIRD LN,

M iE IgA, 1gG B E R E OFE R % Fig. 21T775
NIV 5 OFHIZ) 05T, HIGA <7 AD
MiE IgA - 1gG R, xEEE L TERE L
Balb/c v U AL kB L CEMEZ R LTz, F7o,
HIGA = 7 A TlZ, s %5z L 0, FER
IgA #BE D LR/, F7- 4 Wz TIgG #
EORTHRENENBIEINT,

IR E R, Balb/c v 7 XA DOxtMEE & i L
T HIGA = U A THaxt B E DML b NI M=t

3 R A

’i%@ﬁ&ﬁﬂ@%ntoithAvﬁzw

B AETIE, BS5HEIIBOTHYERED
%mmﬁ%ént(nmu%
REAMETAMBORRE, HIGA =T ADHE
RTIE, MEDAYF XU LA HTNT PAS
Yo @SBRI — £ U7 IR MR R D ZERAZE 23
BOHLNTR, TNSOFRLED, NIVES
WL DB BTBEI N> 7 (Fig
3)o
HRERIE~D 1gA KN 1gG LB DR %
Fig. 4 MU Fig. 5 (2R %, IgA (T DWW TIE, NIV
BE5OFRIIDPPDOLT AT X0 LgEkE S
DI IgA IEERROH LN, B b IgA B
RO LD FERKMEY (paramesangial
deposit) OHEFAES LT LITBIE Iz, gG

ICONTh, 1FEAEDREKEIZBWTEEM
ICHEEDRED NN, TR HDOEEFITBWT,

NIVESICLAH LM REBIIBEIN -
776
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D. %%

EKERH) IgA BAEE 7 LV OEH T, Balblc =
7 A NIV % 8 M E T#H& 5 L, IgA XN 1gG
DOMmiFEFRERLWICEN L DRERIE~DILE
WCDOWTCH LT, ZOREER, NIVoOHkEsE -
B 5 MR L7 miE P [gA BEDO LR ME
BEN, EHITREKE~D IgA LB ICH LM
BB O N, b O RIL, Hinoshita
5 (1997) A Balble %< U R 2B te D %H
WBWT, RFROERRIZEL > TERY IgA B
AP LR E— 5T 5D THY, KE
BETNLVOERFETANI T —hEaNEEZ
bz,

— 5T, REBRIZH W NIV O 5B R U
EHIR T3, IgA BEICEE L7 R Bk
EEBETILENTERNPSIZI END,
AEIOERE T VL, 1gA BERED 2 BH
DEMEXRM LI bDEHEZ BN, WEOETT
IZIXX 6 NIV 2REHRGTHZEPHMLET
bbHEHEENT,

HIGA w7 2D IgA BEREETIINT S
NIV OB A Bt L8 HIGA = 7 &2 T,
Balb/c = 7 A& & Lkl L T i IgA - 1gG BEN
FEICRIINTEBY, A UFXFU LIBT3
IgA - IgG EFBEMIZEBDND Z & RER
ANz, HIGA =7 &%, E#fdE IcL > Tl
5 IgA B DB & R ERIK 1gA IE3, A Yo X
U LHETEMEE R E KT ddY v AEEE R
W REL, HENLH—IZIgA BEEZETS
#i5% high IgA (HIGA) =7 R & LTHIY &NnT-
KR IgA BETT VEM TH D (Muso et al.,
1996), 4 [El, HIGA =¥ 7 Z{Z NIV % 24 ppm ®

JRET 8 MBS LR, HIGA~v Ao’

H IgA ICHEBER EABRBOONIZZ E0b,
NIV 2% HIGA = 7 A DJFERE#EIT 2 {edEd 5 7]
BEMEMRE X DN, RERKE~DIgA EE A2 G
Lo BRARRR T ROMEAT T3, NIV OB %2 R4
LHATRERDONT, EmirBonirol,
IgA BYE@EE T, TGF B OF BRI LV IV
Mas—bFoR747uxsF rSOREEH
PHNT B Z LRGN TERY, HIGA < 7 R

D IgA BIEREETICB W T HZ OS5 03 R
ENTW3 (Oyama et al., 2001), - T,
HIGA =7 RIZ%xt4 % NIV OEE%2FET 5
TeDiZlE, o DRFEEZBEICAN- T
BEBVETHDLEEZ LN,

WREFEX, Balble vV A EFAWTHNY TE -
IgA BEDOBRMEFNEZ AW, (LETFHHE
LT, T a7 A4Y v RAEEEILTHLE
YWOREEREZEEL TV,

E. ##%

EHH IgAh BEETTNVOMEHE LT,
Balb/c =7 X2 NIV 2 XEHKES LR, @
& IgA fE R USRERIA~D TgA - 1gG L35 D HN
BREH LN, 6, HIGA <7 AD IgA &
SERIERAT IO T B NIV QBB Hat Lk
H, NIV i3 HIGA = U R {ZHiT 5 MiF IgA i
FHEC LR SEDZENHBSN, HEE
NIVIZ & 5 [gA BEDORERTFZ LI EDOF
B5RFZEIC BT 5 2 6 DT T /L O A
TR E T,
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Table 1.

Final body and kidney weights of Balb/c and HIGA mice given diet containing nivalenol (NIV)

for 4 or 8 weeks

Strain Nivalenol Duration No. of Final bod Kidney weights
(ppm) (week) Animals  weight (g) Absolute (g) Relative (%)
Balb/c 0 4 8 20.21+0.96  0.276+0.022 1.36+0.07
12 4 8 19.88+1.83  0.266+0.020 1.34+0.08
24 4 8 18.79+1.31  0.251+0.019 1.33+0.03
0 8 8 22.36+1.54  0.295+0.027 1.32+0.08
12 8 8 21.32+0.87 0.284+0.010 ~ 1.33+0.05
24 8 8 20.9440.70*  0.272+0.015 1.30+0.05
HIGA 0 4 8 34.46x2.71" 0.370£0.031""  1.07+0.07™
24 4 8 31.51+3.10" 0.373+0.017""  1.19+0.14™
0 8 8 37.95+3.73" 0.434+0.042™  1.14+0.04™
24 8 8 34.07+3.83" 0.429+0.034™"  1.27+0.10°

" Significantly different from the control Balb/c mice at P<0.05 (Dunnett's test).
" Significantly different from the control Balb/c mice at P<0.05 and P<0.01 (Tukey test).

#. Significantly different from the control HIGA mice at P<0.05 (Tukey test).
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Fig. 1. |

Body weight curves for female Balb/c and HIGA mice given nivalenol (NIV) for 4
or 8 weeks. Data represents means+S.D. *P<0.05; **P<0.01, as compared with the
untreated control (Dunnett's test). “P<0.05, as compared with the untreated HIGA
mice (Tukey test). In experiment 2, body weights of HIGA mice in each week were
significantly higher than those of untreated Balb/c mice (P<0.01; Tukey test).
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Fig. 2.

Experiment 1: IgG

O 4 weeks
m 8 weeks

Balb/c (0) Balb/c (12) Balb/c (24)

NIV concentrations (ppm)

Experiment 2: IgG
04 weeks TT +4 Tt

B 8 weeks

#,1t

Balb/c (0) HIGA (0) HIGA (24)

NIV concentrations (ppm)

Serum IgA and IgG levels for female Balb/c and HIGA mice given nivalenol (NIV)
for 4 or 8 weeks. Data represents means+S.D. **P<0.01, as compared with the
untreated control (Dunnett's test). “P<0.05, as compared with the untreated HIGA
mice (Tukey test). TP<0.05; 1TP<0.01, as compared with the untreated Balb/c mice
(Tukey or Steel-Dwass test).
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Fig. 3.

Light microscopical view of the kidneys in H&E (A-E) and PAS stain (F-J). Control
Balb/c mice (A,F); Balb/c mice given 12 ppm (B,G) or 24 ppm (C,H) of NIV,
Control HIGA mice (D,I); HIGA mice given 24 ppm of NIV (E,J). Original
magnification: x 400. Bar: 50 pm.
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Fig. 4.

Glomerular IgA deposition in the kidneys of Balb/c and HIGA mice given NIV.
Control Balb/c mice (A); Balb/c mice given 12 ppm (B) or 24 ppm (C) of NIV;
Control HIGA mice (D); HIGA mice given 24 ppm of NIV (E). The intensity of
immunofluorescence for IgA in each group was scored from 0 to 3.

- 114 -



100

(%)

80

60

40

20

.

100 rExperiment 2: IgG

0O 0: No deposit

1: weakly stained
@ 2: moderately stained
W 3: Strongly stained

Experiment 1: IgG
0O 0: No deposit
- 1: weakly stained 80

B 2: moderately stained
W 3: Strongly stained

Balb/c (0) Balb/c (12) Balb/c (24) Balb/c (0) HIGA (0) HIGA (24)
Nivalenol concentrations (ppm) Nivalenol concentrations (ppm)
Fig. 5.

Glomerular IgG deposition in the kidneys of Balb/c and HIGA mice given NIV.
Control Balb/c mice (A); Balb/c mice given 12 ppm (B) or 24 ppm (C) of NIV;
Control HIGA mice (D); HIGA mice given 24 ppm of NIV (E). The intensity of
immunofluorescence for IgG in each group was scored from 0 to 3.

=115+



1. FEREOFITICE TS — &



WIFERCROTHTICEE S 52— &k

EERA

RS Mk

R4

iRt

~ _yo

NERF

HERRKHTA KT
v B4 E GEE
WELHE

B E R E
HA KT
7

) AAR
s R

AAC

20074 | p66-719

/NERF

BRETIHIVHEEE 2
R 5 Hcs

himEERR

BPETIWHES 2

BHET
BhVHES 2
Ji

) AAg
a e

HA

20078 | p25767

NN

77 £ Myootoxin

=y

HAY R 7R
IN

VR
FE/NEE
s

FUEH

A

20081 | p59

RFHERA

LA P4

Rt

Miwa Takahashi, Makoto
Shibutani, Yoshiko
Sugita-Konishi, Maki
Aihara, Kaoru Inoue,
Gye-Hyeong Woo, Hitoshi
Fujimoto, Masao Hirose

A 90day subchronic
toxicity study of
nivalenola trichothecene
mycotoxin, in F344 rats

" Food Chem Toxicol

ik

p.12535

2008

Atsutaka Kubosaki, Maki
Aihara, Bong Joo Park
Yoshitsugu Sugiura,
Makoto Shibutani, Masao
Hirose, Yoshihiko Suzuki,
Kosuke Takatori, Yoshiko
Sugita-Konishi

Immunotoxicity of

nivalenol after subchronic

'diemxy expostre to rats

Food Chem Toxicol

p235-58

2008

Sugita-Konishi, Y., Niimi,
S. and Sugiyama, K

An inter-laboratory study

to validate quantative and |

qualitative  immunoassay
kits for rapid detection of
aflatoxin in com

Mycotoxins

57

p.75-80

2007

Poapolathep, A,
Poapolathep, S., Imsilp, K.,
Wannapat, N., Klangkaew,
N, Kusutjarit, N.
Kumagai, S

Distribution and residue
depletion of
oxytetracycline in giant
freshwater prawn
(Macrobrachium
rosenbergii)

Journal of Food Protection

70, in

Tulayakul P, Dong KS, Li
JY, Manabe N, Kumagai
S.

The effect of feeding
piglets with the diet

containing  green  tea |

extracts or coumarin on in
viro  metabolism  of
aflatoxin B1 by their tissues

Toxicon

50

p33948

2007

- 119 -




K Dong, Y. | The effects of | Toxicological & |9 p401-13 2008
Sugita-Konishi, J. Yu, P. | subcutaneous Environmental Chemistry
Tulayakul, S. Kumagai administration of T-2 toxin - ’
on liver drug metabolizing
enzymes in piglets
Yoshiko Sugita-Konishi Toxicity and control of | Mycotoxins 58(1) | p23-28 2008
trichothecene mycotoxins
Sugiyama, K., Muroi, M., | Effect of deoxynivalenol | The Toxicologist 102 p.102 2008
Tanamoto, K., Nishijima, | on LPS signaling in
M. and Sugita-Konishi, Y | macrophage
Sugita-Konishi, Y., | Effects of T2 toxin on | The Toxicologist 102 p. 101 2008
Kubosaki, A., Sugiyama, | hepatic drug metabolizing
K., Poapolathep, A., Dong, | enzymes and the binding
K. and Kumagai, S activity of aflatoxin Bl to
DNA inrats
/NERF AEBDY A7 77 A | ERMEGHIAHHE | No89 | pS56-62 2007
IV LT DR )
MALE—, /|ERF ‘DO A rXT Y | T—FrIhn 264 | p73—78 2007
(ZBE9 DEROKR O] &
AADHH
INERT, HilE— AEBDOY AIFHE L | RiEETHES 49 p.1—10 2008
[ER 28

- 120 —




