Totz, &BEME31~35 6, M 13~20 FlDIE
Ehiid CO,,0, BRERT ThHUL L, A4, FFik. M@
B, BBEEZRER. MIZAZI—b L
WTT VEER, T OMOlgERE 10%5 P
BER L~ U RICTEE L, B0 ¥ED
REMITHAERTTHEETT2 bR aad
FRVEFERHC I VET L, —RELZ 1
H1EBEL, REZ 1B/ EOBEECHIE
U7z, AR 77 B BICEEE 10 FlOHREY
A BETLAE L RIARIC 4% PRA (- & AT E B fit
Lo, SHBEMERES 10 Bl REMIL CO,/0, FREY
ok U, Bd, AFRE. BofR, PiREEZ R
Eh BIEAZ I — b LXT 7 CEER.
F OMOFERERIL 10% FHEE RV~ U I
THEE L7z, BEWs % 22 A BIiZ C0,0,
FRERTF ORI U, BM. AFRER. MORR. MIRE=
EHEIE®R, BT T CEER, T OOl
X 10% AR E AV~ U IRICCEE LT,

F72T-2 b OEEBEERR CREEL
DHEENTWHEICHOWTHERL, 10%
R E RV~ U IRICCREE LT,

BEMWE 10 IO, KolR, PN, T B
WOV £ 21 B BRONTT B B OREWlE
KEE 10 Bloofid, FaRw. MR, AFHEIL HE Gt
EAZERML, BIEE21To72, KRBl
22T X TdT-mediated dUTP nick end
labeling (TUNEL) #:f8 (ApopTag®Peroxidase
In Situ Apoptosis Detection Kit, EMD
Millipore, Inc.) 2L D 7R h— 22
L. MpRAfaS 72 0 OB R L E
H L7,

PFA FE it [ R A IZ DV T, KAMO
Bregma M F#9-2.2 mm @ 1 1 FF CrbREIHE
ZIEELLC, ZORMBEOXFRE (2 9&E) 2
BWUE L RAEIITT T4 AEL . 3 um
= EREE A VB L 72, B0/ Table S11Z

R LTS TEUT D& FIZx T D Hiis %
WCSRERELZITo Tz, TERMREIZ RS
FE=2—urOHEART—VHEETHD
glial fibrillary acidic protein (GFAP).
brain lipid-binding protein (BLBP). paired
box 6 (PAX6), T-box brain 2 (TBR2).
doublecortin (DCX), MMTE= =2 —12 » DIEE
T& 5 reelin, parvalbumin (PVALB),
calbindin-D-28K (CALB1). calbindin-D-29K
(calretinin, CALB2). = =a—1 L DIF
ETH 5 NeuN, FIGHEIEEHEDOIRETH D
proliferating cell nuclear antigen (PCNA).
B{bA b L ADEEE U CREBLIEE
malondialdehyde (MDA) K O} 4~hydroxynonenal
(4-HNE) 80K+ Td 5 stemcell factor
(SCF) % DAB $&41Z T ABC i (VECTASTAIN ABC
Elite kit. Vector Laboratories) iz ¥4
B L7, TR b— 2 AFEWEOFEEE L LT TUNEL
Yufs 24T 572, MDA, 4-HNE, SCF IZ- 2Tl
AR 21 A BIZOWTORME Lz, GFAP,
BLBP, PAX6, TBRZ2, DCX, PCNA, TUNEL. MDA,
4-HNE J UF SCF BB HEMIadkc >\ CHlEis ik
[E] SGZ DENLE S D OFIEMIaL 2 B L
72, reelin, PVALB. CALB1. CALB2. NeuN [
MERIIZIZ DV T, R EREIMIC T D
AEES Y OBEEMRROMEK EZIT o7,
NeuN BEMEABAZIZ B L CIIEkIMmAaE (GCL)
IZBT DEHEBITV, SCZDBMIRSH D D
[ZleR e G =N s ROy
HAEH%21BEDO0, 1, 3WTNZ 9 ppm B
DA Z T3 — B ERHRAZ AV TR D
Bregma D% F5#9-2.2 mm @ 2 mm EYF X Vi
EEREED 28E L, QIAzol (Qiagen) K
(X RNeasy Mini kit (Qiagen) & F\ T total
RNA Z#iHH L7z, 2 pg @ total RNA D

SuperScript® IIT Reverse Transcriptase
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(Life Technologies) % RV NT cDNA &K
L. real-time reverse-transcription
(RT-PCR,
StepOnePlus Real-time PCR System. Life
Technologies) IZX W BB FRIBEMITEITo
7o

polymerase chain reaction

2.7 7T h¥ B DTy MIBITDRE
HuR 8 5 BT A

AR SD 7 v b (B4R 1 HTAF, BERTF
¥—NRXYN—) &, —HEZ 12T DL LT
SHABEIZ4T, AFB & 0, 0.1, 0.3, 1.0 ppm
DOABTHIRG BB 2L 10% 21 H B £ TR
EHE LT, HEAEIE. 0, 0.1, 0.5 ppm
DIRE TREMWN S L CRARE L= FHE
BRIZ3\VT, 0.5 ppm TIRBIMO—ERAY 72K
BENBD S, 0.1 ppn TIEEEMW O T
IZIVNT AFB, OfHEER TH D CyplaZ D RNA
FAEBO®RMBEI LN, XV ARKIZIE
BYMOERE~OEENEREIND 1.0 ppn iZ
RE LT, ARM, ORABATIZEAL T, A% 14
B B PR D 0.5 ppm & GEED REMW D
B b L 2 BB L, APM, 8 % HPLC VR X
WRIE L (BRERSITE S Z—), KER
TILHA% 4 B BIZBEBI & 217V, £BEY
(n=10~12) ZHE 6 B, M2 BIAFERT D X
O REM R A TRE L, REMIMT. —&R
RBIZIB1IEBREL, RERVEHES 2 [H
S8, BAKEZ 1R BOBEETRIE L,
IREEERE OFARIT 2 W &8 X 72 VEE TYT
o7, W% 21 B BIZIREMW O 8%
ik U7z, &8E 10 BlOHEREW % CO,/0, BRERT
T4% PFA0.IM U VRN 77— LV
TREE 21T o7z, BREME 33~41 . M 12~
16 B0 BN IE CO,/0, BRER T CHf L. A4,
FREE (EOA) ZRER. MITAF I —

b LIET T CEER. PRI 10% iz
AN~ U ARICTEE Lz, FFigRO—EBIx
BEEBRICIVE/RL., REFELE, BV P
OREMITHAER 77T BB E TAFB, A& £
WBEFEEHC L VAT L, —RREEZ 18 1
BB L, KELEIC 1 BoEETHE L,
HAET 77 B BIC&BE 10 GloREREMY) 2 BESL
B L RIBEIZ 4% PPA IZ X BEEMREE I L7z,
K-BERE 18~20 . W 10 60> FEEh IS CO,/0,
FRERFCRm L, B, FRESE (Eoh) %
BIEH., MIZAZD—2 b LIET T VEE
W, g 10% R E R L~ ) RIS CHE
TE LTz, FFgO—EIRAEERICL VR L.
RIF Uiz, BEMWITAIRE 22 H B C0,/0,
FREFFCRm L, B, AFIREE&Z BER. M
7T CEER. FRE 10%HEREE AL~
U ARIZCTHEE Uiz, RO —EidikikEsR
W2 &V LIRTE LT,

BEW, HAE% 21 BERO77 BEOEE
VoMERE S 10 B OfM, FFlgIE HE QefaiiAR & 1
HMLUBEEToT,

PFA JEE T B FE AR AT DUV TR D
Bregma D% 5%5-3.0 mm (4% 21 HH).
FEIIK-3.5 mm (HAER T HE) O 1HF
CTREREEAERL T, ZORBOXIHE (2
UiE) BSEEIE E 2D K587 7 0
L. 3 unBEOEFEDAZER L, OAIX
Table S1 TR L7 TUL T OF 5 Fioxt4
LHEE RV TREREEZIT 72, BRI
Bl A28 E=a—ar ONLIEETH S
PAX6, TBR2, DCX. beta III tubulin (TUBB)
3NE=2—1a O TH 5 reelin,PVALB,
CALB1, CALB2, Fi#==a—n DEETHD
NeuN, HARHEFETEMEDIEE CH B PONA, 7k
Foa ) AREMESEAETH S cholinergic
receptor, nicotinic. alpha 7 (CHRNA7) #
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DAB F£8lZ T ABCHEIC R W e L7z, TR b
—ATEMEORIE L LT TUNEL B 21To 72,
PAX6, TBR2, DCX. TUBB3, PCNA % (X TUNEL B
PEHIRIBUS DV THERS B IRIE] SGZ DEALR &
LY OB MR EE B U7, reelin, PVALB,
CALB1, CALB2, NeuN & UF CHRNA7 [5 {4k
WZOWTIL, MR EREIMIC R 2 B A
YY) OBEHREDMER ZIT o7,

HA#% 21 BEHED O KWUNL.0 ppmBED A ¥
H— B ERIEA & VT RN Bregma ®
#%5%9-3.0 mm O 2 mm EYI R L 0 EHHL &
BLE L. QIAzol (Qiagen) & TN RNeasy Mini kit

(Qiagen) Z AT total RNA ZFHH L7-,
F720, 0.1, 0.3, 1.0 ppn BEHOFEH RN
HE R B O EFEITHRY > 7 /L L Y RNeasy
Mini kit (Qiagen) %AW T total RNA #4H
U7z, 155 IV b 2 g @ total RNA
725 cDNA A% L. real-time RT-PCR ¥kiC
LV BETFRBEBT 1T o712,

3. 7T FRVUADT Y MIBITAE
EHRE BT

IR SD 7 v b (R 1 B TAF, HEF
¥ —/NRYN—) B, —HE 12IETHOL LT
B4 BRI, OTA %2 0, 0.12, 0.6, 3.0 ppm
ORETHIR6 B2 btk 21 B B £ TIREE
BE LIz EmAEOHREIZE LT, 0,1.0,
3.0 ppm O CTREMWICKH L TIREER G L
7o FEERIZEWT, 3.0 ppm THEALEFOE
e EEDORENFRD b/,
B AE% 3.0 ppm (ZFRE L7z, 0TA DHIT
BATICOWT, FRABRIZEW T, £#% 14 H
BIZ3.0 ppom K EHOREWOE 1 bFIT %
FEEL L OTABEZ HPLCIEIC X W IE L 7= (B
AERGHTELZ—), RERTIIHA% 4 B
BIZHEBI & 21TV &R8% (b=11) IZH6

Bl M2 BlERERT D LD REWMEETREL
To. WEHIM R, —iREBIZ 1 B 1 EBE L,
FERCEHEEY 26,8, BKkEx 1B/
BOBEE CTRIE Lz, IREEEE ORI 2 8
M&BX 2 VEECITo, HAE® 21 HBIC
VBB O e FREN it LTz, B8 10 FloHE
IREMW % CO,/0, BRERT C 4%PFA, /0. IM U B8
Ny 77 =RV EREEEIT> T, S
29 {71, 12 10 JREMIE CO,,0, BRER T T Hin
L. M, BlREEZRER. MEA X —r
H LT 7 CEER, BT 10%H HiEE
A< UHRICTEE Lz, &Y FE0 RS
WITHARTTH B E TOTAZE £\ B H A
BHZ X V@B L. —REZ 1B LEEEL,
EEZEIC 1 EOFIETHE Lz, HER T
B BIZ&RE 10 Bl ORER B & BEFLAS & R
\Z 4%PFA 12 X D EVRE BT L Uz, &BERE 17
il 10 511 D \R B 1X CO,,0, BRERT THm L.
Mo, BREELBEE. MIAZI— b L
77 VEER. FFRIE 10%H AR E =L
<V ARICTHEE Lz, BEWEoks 22 A
B2 CO,0, FREFT ChzML L, MM, BIREE%
BIE®R, BT 7 CEER. BRI 10%5 4%
BERL~ ) RIS CTEE LK,

e, HAR 21 BEO7T B BOREY
MERER 10 Bl ORN, EgIL HE YeBiZ AR & (B
LBIEXITo T,

PFA JE IR E B RAEARIC DUV T KA D
Bregma D% 5#9-3.0 mm (HA®% 21 HE) %
Fi3A9-3.5 nm (AR TTHE) O LT
FREEZER LT, ZOMZOXIFE (2
Bi) »EUIHE & 2D Ko NT T 0 al
L. 3 unBEOEKOAZIER L, SR
Table S1{Z/R L7 TUT DELFOXT
DY E AW CREREEIT >, TR
BB A AE=a— v OSLIBETH B
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GFAP, PAX6. TBR2. DCX, TUBB3, ME==—
1 OIFHZECd B RELN, PVALB, CALB1, CALB2,
somatostatin (SST), fEA= = —12  DIFIE
Td 5 NeuN, MfGHEFETEMEDEIE TH 5 PCNA,
TeFNLa) AREMSRERTHD
cholinergic receptor. nicotinic, beta 2
(CHRNB2) | BE#{bA N L A DIEIE L L CGRERL
REE MDA K UF 4-HNE % DAB %212 T ABC ¥&IC
IO L, TR M REEOEZESE L
C TUNEL $et8 %47 572, MDA, 4-HNE IZ-DVT
IEHAER 21 B BIZOWTORMES LTz, GFAP,
PAX6., TBR2, DCX. TUBB3, PCNA, TUNEL, 4-HNE,
MDA BB PEHIEEIT SV CHEE #RIRIE SGZ B
fLR Y OBMEMaEZ S L7z, RELN,
PVALB, CALB1. CALB2, SST. NeuN % U} CHRNB2
B g s DTk, R ERREIFT IS H 1T
D HENEEY Y OB OBREEIT -7,
NeuN MBI BE LTI GCL IR 1T BT D
TV, SGZ DHEALE I H Y OFEMaEE
H L7,

HAE% 21 BED 0 KU3.0 ppm BED A ¥
J— 2 B FERMEAR & FIV T RAND Bregma @
#%5%-3.0 mm D 2 nm BEI T LV ERE S %
BLEC L. AllPrep DNA/RNA Mini Kit (Qiagen)
ZAVWT total RNA ZFHHS L 72,1 1 g @ total
RNA 7>& cDNA #&hk L. real-time RT-PCR ¥4
WK B FRET 21T o7,

(WEEHEHIRENT)

BEMW R OBEALZ O RBYORER OO
WhmEREE, BEE, BAKE, SEERLE
Yufs | TUNEL B2 DB tEaD s » v
&, BETRERTRE RIS R ORR
REZEH L, BILE TCORBMOKRER
VigaE R, fREEfkb?gueE, TUNEL f
R AR v NI OW TR

BT L ICEHEAREE L. SOICHEYK
UMZEMERZLE N U, WMEHEMmL, &
&, BfE, BKE, BREE. BHEMai.
BEFRBRBITHERICOVWT, SEOSEE
Bartlett D FETHRE L. EHWOBGEIX
Dunnett, NEZEOEHE L Steel DFHIEIZ X
DR L BEERHLE ORELRITo T, 28
M DLBIZB W TIIEHOS M E FREIC X
DB U &5 DOSA 1L Student O (IRTE,
REHH OB AT Aspin-Welch © ¢ REIZ K
DXEREE S BB BB L OREEZTo T2, FHE
MR W7V AT —F) 1220
T, Mann-Whitney’ s I[Ftest iZX ¥ xIREEEL
BFREFETHE LU, WEERFOELOR
AESAFELE Fisher OREERERMEC & 0 xRS
EEBERTHER L,

(3R~ D BCLRE)
BEERIINTNLIRERENEETH
V. BMOERER/NBICEDT., £2, B
134T CO,0, R T CORERBEE R OV
W RERARD D Oz L B L, B
Bz 5 EEIIR/ARICED -, £, B
B, BEICH > TE, ELRFEN TRE
TRZOERBR MEEHREIE -T2,

C. HWFZufER

DT-2 b¥FT o~y R8T R ELR
5= il
BRSO T-2 M BB :

0 ppm BEDBEWNHIFIZ T-2 M F v i3k
=N (GEETHE 0.05 ppm). 12 ppm BEDH
NIEHIZRIT D T-2 M BEIL 0. 08 ppm
ThHoiz,

HE, JokE, BHEE:
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BEit, 9 ppm TEERMEN D% 7~
14 BIZHT T, EBEEEOKEN S04 5, 18,
21 HEIZ, BAKEOKED 14 XU 21 HEIZ
ooz (Figure 1) . 'REMIIMERES b
9 ppm CHEEHEZE U CHRERMEEZRL,
BESLE b AR 77 B B £ CHREEE ik
L7z (Figure 2),

ERER, B
EBERE I T-2 XU L ARE
EERD e o= (Table 1),

IBAREE

BENTIL 1 ppmd> b AR B2 O{KE
BRO LN, AFEEOEMES 1 X9 ppm
TR LN, 9 ppm TIEAFIEOME EE KL
UHEx EEOSERFED b7z (Table 1),

IREM) CIRBESLERICHEREIEIZ 3 ppm 2> B A
Mt EEOKEN A DI, 9 ppm T,
Feafi,  FEARE DA BB DR DS 2 & vz

(Table 2), HETITMIRDIEXT EBDIEMED

3 ppm OFEO b, HAER 7T B B Tl
9 ppm THF&, MROMEMEREMEI A LI
7o

REAR R L OB E
BEMWCIL3 ppm & Y RTE O R LB
A%, 9 ppm TUNH A DBEEE RV LEREE DO
DI BITz (Table 3), F£72 9 ppm Traf
OFESEDL, FaROZENE OFRE & OBEE H
MUz, REMWTILHAETR 21 B BORE 3 ppm
L DIGIRD Y L SERT AR b — 2 A OB
TUNEL Bt fEfaZE D & & HIZRD LT,
ZOMOIRE R OHAER 77T HEOREMT
TXFTRIZA SN2 o7z (Table 4),
BESLRFOREIR B &6t B & L 72 g S ol

WRENZBIT D RBEREDRER, SCZIZBWT
GFAP FBMEHERA (type—1 BRHRAS) %K% % BLBP
BPEHERE (type—1 BRMERE~type—2b RiIBRAEAL
\FEBR) 503 9 ppm T, PAX6 BRI (type-1
B HlAE~type—2a RIBRARAG) %% " TBR2 BBk
#MAE (type-2b HTEEAEAD) %4728 3 ppm TIEAE
Wbz, DCX BEMAE (type-2b RTERHAAD
~REGERMNE) 5% O NeuN B HEAERE (R
FERLMRE) FUZITEERH O T

(Figure 3) , 7=, HOREIFETIX, MTE
Za—uaUPLEAIN, =a—nrOBE
HIEICHEEET A Z LB BTV 5 reelin
PP AS O ppm THEAN L7223, 2 D4
= o—nu % NeuN BB = = — 1 3
WIXEE 2R o7 (Figure 4) , BEKL
HEREE T CILMIEIEIE R OEIE Th D
PCNA IS MERIBUTITEEN AN R O R o T2 A8,
TR M= A DOFEETH 5 TUNEL BHEHEREEL
DM UHEINMER 2 3 ppm K VERD B
7z (Figure 5) , ZHuHDOZELITWT b H
A% 77 BB TIEIEE Lz, EBRLEE T
& 5 MDA BEMEMIARELAS 9 ppm THEMN L, R
fa D HEFE AL D I B 4o B SCF Bt 3Kk
N9 ppm THED L7 (Figures 6, 7) o

BT FRBET

ERMR D4y b~ —H —% 2 — FT 5
Pax6, Eomes, Dcx, reelin 22— K425 Reln
WG 9 ppm TEHIENEEN L7z (Table
5)o TR M= RZEEET D2BEFHTIEI
Fay R 7REICBIT 2EEERFTH D
Bax DFEELH 3 ppm MO L7z, F7, SCF
Za— RT3 Kit] OFBERFD D9 ppn TH
bivic, BBIZANT 2R EEDEDO—D
THHINEI VO TV AR—F—
Slc17a6 DIFEERAH 3 ppm 2> 5, AMPA Bl
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BAK Gria2 DB 9 ppm TH LN TZ—
55T, \MDA B BIKTh D Grinfa DRBIIE
JNAS 9 ppm THABILZ, F£72, TEFNL=2Y
v DOZFIRTEH D Chrnad DFEBERD )

9 ppm T, Chrnb2 DIEBEFAD 3 ppn > 5
iz,

2) 777 h% 2B DTy MIBITHE
R TR BT
BN O ARM, BEE -

0.5 ppmBED HAFITITIST D AR, IBE I
26 ppb TH o1z,

RE, FOKE, EHE:

BE i, FE, BEE, BAE~DE
BIIRD N h o7 (Figure 8) , BB
TIXEEL O ppm THAER 14 H BICEB2KE
KA A BTz (Table 6, 7)

ERE, B

ERE. EFEIZAFBIC L 2 IR D B
nixmotz (Table 8),
[REREE .

BB TIL1. 0 ppm THFIRO M K OFExE
EEORENIHED b, (Table 8),

IREN CIIBERLERE R VA 77T B B OW
FTIIZEBWNTH MR OIHREREICE(LITA D
N7hro7z (Table 9),

REFHELE L USRI
BEY R ORI (BERLEE, A% 77 B E)
DUNFIU TN T b I B ORI 7 B A
BIFT RId & b iads- Tz (Table 10)
BESLEF OLER B 2 55 & U T BB B
RENZE T B RBEREORER, SCZIZRWT

DCX BB MEARAS (type—2b BTERARIA~ S BAEERT IR
BE) #2%0.3 ppm L VA L7z (Figure9) .
PAX6 [SPEHERE (type—1 B8HAAE ~type—2a HIBE
#ERE) %, TBR2 BMEHIAE (type—2b RITBRAHAL)
%, TUBB3 [HMEAERL CREVERLMAL) #ZZ
L bR d o T, ERREIFIEE Tt reelin,
PVALB, CALB1, CALB2 ZFEL 4 A\ T LD
= a—na <0 NeuN (B E = = — 1 38k
LB ERO 2oz (Figure 10) , SGZ
BT ATR =Y AT EEN RO
Dy To by, MEREEFEIEE DEIE T H D PCNA 5
MEHERAE DB A3 1.0 ppm TERD biviz

(Figure 11) , £ 7EFral) VU ZR/RED
—D T % CHRNAT DGR E DD 23
0.3 ppu 6D - (Figure 12) . T
L OEITWTHG AR 77 B B TR
L7,

BAS T RBEN

TeFAa Y OERIZED DRGSR
T a— R 5 Chat OEMEROZRETH D
Chrna7 DD H3F8H bl (Table 11), DNA
BELEET HBETHORARICESILS
b oz,

FFligs o 7 & A - B s BT T,
BEYD 1.0 ppm T AFB, DI DL 5
Cypla2 DFBEENHEM L7 (Table 12) , R
BBV T AR, ORBHCEb s L EX
NE5NTNOBREFIZHEEIIAR NN o
7

NF 7T XU ADT Yy NIBITARE
HARR T S ST

BELH D OTA BB -
3.0 ppm #T 5 BB O BENILHIZEIT S
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OTA J2E£1% 1000 ppb Th o7,

HE, kR, BifE

BEYH T, RE, BHEE, BKE~DE
BIIED b o T (Figure 13) , [REMW
T1% 3.0 ppm THEDH AT 28 RN 35 H HIZ,
MEO AT 28 B BICEBREEEERH D
iz (Table 13, 14) ,

EERE. BT
ERE, PEEIFENIC OTABBIC L 2 BIR
H NIRRT (Table 15),

JBHRER :

BEYOMNEE, BREEICEITALN
2o 7z (Table 15),

IR TIIBESLEFIZ 3. 0 ppm CTRED BMFEXS
EREOSME. MERE D BEAR EE & OB
STEEOKMEN A Oz (Table 16), HAR
77T HE TIMAUEREZICE(LITAONZR
Mol

WHZHEE X OB RRFENEL

BEY OB CIXHFHENEE TIE2W S
OO, BEEINESE (outer stripe of the
outer medulla; OSOM) ITALIRAEE DB R,
Ze RS OHEENDS 3.0 ppm TEROH b7z

(Table 17) ., REMIOBEIBIZ IV TIIBER
B812.0.6 ppm 2> 5 OSOM ALALFRAE D B KL,
3.0 ppm T OSOM X OB DT LR M\ 1
DT R b= ZADFEREMBPHERETH O
7z (Table 18) , OSOM YTALJRHE D E KEZHE
INiEHAER 77 B B THER® b7z (Table 19),
—F5 T, B8, REWLE LI TIERTRIX
BRI DT,

BESLRFOIEIR B 2 K5 & LT R R

WENZ R D RBEREDORESR, SCZIZBWT
PAX6 BEEAERE (type—1 BRI~ type-2a RIER
MERa) %K O TBR2 BEHEMEAE (type—2b RITBRAH
fiea) #2% 3.0 ppm THEA L7z (Figure 14) ,
GFAP BBPEfEAE (type-1 FRiERERMINE) #. DCX
BB MAE (type—2b RiTBEAIAE~ AR BVEERL HEAD)
#. TUBB3 Bt CREFERLMAD) . NeuN
PR (RRRERIMAE) BUIEBIEIA LN
7pinodz, HREIFGECIL, reelin, PVALB,
CALB1, CALB2 #FHTHNTHONFE= 2 —
o R0 NeuN B HERR BV = = — 1 U S KB
ZERDIRD o T2, SST ZFEHT 5 GABA A
Ema—n OB 3.0 ppn THHITE

(Figure 15) . SGZ =BT AT R h— I 2#,
AR FETE PR 1T R B B AL IR o T

(Figure 16) , £h7tEF Nz ) U EFED
—>Td 5 CHRNBZ D RIS Db 2
3.0 ppmn TED L7~ (Figure 17) . T b
OEITNT L HAER 77 B B TIXERL
2o FIIRE{LIEE TH S MDA BBtk ARdL A
BESLRED R EW) SGZ 1233\ T 3.0 ppm THEMM
L7z (Figure 18) ,

B FRBRMAT
Type—2b A AIERHIR 2 1 DNIC R BT 285

BIA¥ TBR2 % 2— KT 5 Fomes, V< hA X
FrEka— RT3 Sst, BMHERSRBEER T
BDNF % 22— K95 Bdnf OFHEN 3.0 ppm
THEMLE, TEFLa) oS RIETHD
CHRNB2 % =1 — K% Chrnb2 DFHE}B T
H—JT, INE I B MWMPARIR R (kR o —
K35 Grial. Gria2 NMDA RIS R{K%E a— K
45 GrinZa, ¥ v b= ABEREY o2— KT
5 Iph2, ko h=UZEEEZ2—FT5
Htrla O Htrd I3V VS SEERERHEM L7,
$72 DNA EEEEICEET 2 & EFHTIE
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Oggl, Sirtl, Ip53 DFBEIEMNH OGN
(Table 20),

D. BE
1 T-2 b v~ 7 AR 5 REHR
BB R ER A

R ICR~ T RIZT-2 b2 % 9 ppn &
mEAEL LTEIRS HE2 bk 21 A B
FCRMZETHZ LT, REYICRIBE,
RILECIRE S Y, BRELRTRZ2OCICHAE
%71 HBICBT DEBIIOWTIIT L., £
OFEER. FEWIT 9 ppom THIEE 7~14 B H
T CTIRERMEZ /R L, EIZ9 ppm THHE
#% 21 BB £ TOMICEHEE, BARKEOKEL
BTz, F£72. 9 ppm THIBEKED R &Z
B E NS AOEMPERD b, BEiEZ
b IR EDRAC B LI FIREENE 2
bz, REMWTIE, 9 ppm THEGHIM 2@
CTHEEELZRL, AR LHAER 7T HE
FCHREKMES M L, £, BEFLRF O
Xt EEIKED 3 ppm 2B B, T-2 b
X UL BREEENRBRENZN, HAE
% 77 B B OREM CIIBERLRE & bl L C&
fbORBRENNSL, BHEEDOHLETHD
LEZ b, BB CIIELENE. fEE
P, BB ~ORIBME & SO U 7ot 7 A3 R,
HMafR, RIBICROD b, EEY CIXMARE
EDOBEAITI R THEEFIC Y SERO T R
h— 3 ZHEHIASHE 3 ppm KV ERD BT,
B, REWY L LICRER~DRENR L
BUZERD BT,

BEALIRF O HEIR B & PR & U IS R
WRENZ BV DBt OfE R, Rk 24 FEIC
A U7z TBR2 BBHEARAE (type—2b RITBEAEAD)
O (> 3 ppm) AR T, GFAP BE:ilia
(type-1 BFHMAfE) %X ' BLBP 5l fa

(type-1 BpMifE~type—2a HIBRAHAL) 23
9 ppm T, PAX6 [EMEMAE (type—1 BRHEARD &
type—2a RIERMIAD) #2028 3 ppm S LT
BY, T2 Ryl Eb=ma—u U HEE
-Gl 3 ppm T type—2 BTERMIG, 9 ppn T
LS HIT type-l BMRASIERI S 2D & E 2
bivliz, BzFEBEMBTITIIINLD{L~
— N —%& 32— N4 3 Pax6, Fomes (Tbr2d) .
Dex DFEFHEMNEM U725, T-2 h ¥ v THE
ENTVWBREAAKEEER Yicky, Zh
5O F EFHT D MIEIEZE L Lz D
b Ut &BEZ b, SGZ Tt TUNEL R
faZi2s 3 ppm LV HEMLTEY, BETHER
FEAT CTIL Bax Bz T ORBEHMNB A LI
C e BNEMERIC L AT K R A
BxhelEBZ2 b, BR{LIBEOCEREZ
779" MDA BB MARELAY 9 ppm THEMML TV 5
ZEDD, BEA L ADOEIMI LY type-1
BRI 72N L type—2 HIBERIRED T AR h—
AEFHE LB LN, 2 S6Z TiX
type—1 ERFIARK Y type—2 BIBRFIAE D41k,
AFICEDAREFTH D SCF Btk o R
DRH BRI, Kit] BT ORBEIED LD
En, B{EA b L XD A T SCF (2
L BB EHIB ORD BT R b= 2D
FHICED - TWAHEEZ b, MikiRiE
METHBINEIVERD TV AR—H —
B OSZEETH D Slcl7a6, Gria2 DFEHE
DiX type-1 BHEIER OF type—2 RiBRAHIZER D
Wbz ik U= mlgetEic Nz <, Z v
BEEENE AN ORI L Y =2 —a VAN
P SN FmREEEZ R T b0 LEZ LN,
GrinZa [ SALERBEIZ BT reelin 12 &
STEEANEMTEZ ENmoTRY 2,
TERIAAE IC B T SRR DB EN R E % X
LT =2 —a b reelin EAN
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HEMUERREBEESEN LD EEZ LN
77. F7z. reelin i& DCX BE{EMIaE & BN &
FHIEPHONTEY . 1-2 hF ol
FATR LT o o 8 DARE O FERL AR R D s &
RELTVWEOREEENREZ DN, £72, 7
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METEFa ) AREWED AT R L
HEREFS 2> B SGZ @ type—2 BIERALML ~ 0 GABA
TEBNMEA I DRI e Z &I LD, type—2
ATBRMMA 2B & Lt o —n VT AEE S
b7 LIZREEMENE 2 b,
AEBRIZBTORBYOEEEEIT= 2 —
o UEHABEER OHIRO T R h— 3 2 N
Sppm KV AL EG 1 ppn &HIETX
Fu. FAO/WHO & F&SIMHEFRSHIZ &
HEERK 1 AMAERELRET DRI L
ol 7 IR HENREERERBEE L
LT 5 D I EREEWVVE Th - T,

2. 777 KLU B DT v MBI A%
R R

0% SD Z » NI AFB, & 1.0 ppm % & &
BE UCHIRS6 HE NS HM% 21 BB £ TR
T 5 LT, REBMIIRBE., BHLW
WCIRE W, BBER TR O NCHAER 7T B
BioRBIT BB OV LTz, B8O
JFigiC i AFB, 2 fXHT 9% Cypla2 DFEBLELE
IR AH B, BRBPELZRBLIZEEZ DN
LHIFEEREMD 1.0 ppm THRD L, HEIE
B et L Ui R iRENC BT 2 %%
Peta OFER. DCX [BYEAAD (type—2b RITEEHEAD
~SREVIERIMARG) 20D A BERLRFIZ 3 ppm
L VEED o, TBR2 BBIEMEE (type—2b BIER
#IA) %, beta IIT tubulin BB (GREL
BERIHIIG) BICHEBR R ONRNST=Z L

5, AFBIC L B == —u VIFAEET type-3
ATBEMAE 2R e T Z AL E o Tz,
FAECIEREMCSTATEF L) v
SR CHRNAT ZRB T 5N E==2—a 0

B bz, BEFRERBAMBEITICENT
Chrna7 BIGFHBENHD L, ARERTH
% Chat BIoFORBENEMLIZZ &b

SBEEOREHENPES L, REMEICTEF L=
U OEENEMLTWATREMREZ bh
72 AFB, TENL N TV A DNA BEEICRTT 516
BEREBETOLEEIALNT, =a—n H
A [EEIC DNA FEE AR5 2 AR PR IR &
Ez bk, SCZ CITARRRBEFEIE M DR 23

1.0 ppm TROH LN TEY, 2V AAEEMEA
FOBWNCE Y ma—n VEHANREESNT
WA EREMENE 2 b, BERLERO REMIC
BId=ma—u U HERENA LN

0.3 ppm (21T DFLIHH ARM, B E IR

26 pg/kg THY, a—FT v 7 ZAEBEILE
JORBIEON 50 BEOETH o7 Y,

3. AT RXVUADT v MIBITHHE
2 R R 5 BT

4R SD T~ M OTA % 3.0 ppm 2 & &
BL L THIRG B> ikT% 21 A B & CIRER
Beh4 52 LT, REMICRIEE, BRI
BESY BEKTHLZONICHAE®RTTRE
ISR BEBIIOWTEN L, BBMOE
B CIL 0TA DI > W~ D ER G THE S
T3 Y 0SOM AL JRAE OB KEZ DK,
ZERAZEME DHEANAS 3.0 ppm THRO L T=3,
BEFLEF O BBV CIERIEROFT R0 0.6 ppm >
bAbiv, OTA FEHMREIZ L L2BREA~DE
IR I VEEERBVWEEZI BN,
OSOM FTAL IR AE D B RAZ OFFRMIL A%
TTHHORBMTHLROD LN TR, 0TA%
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YETEFaY UZER CHRNBZ & H BT
DNE= 22— LV OBEDHPRD b, &
FRBFFICBNT Chrnb2 BEFHREREN
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o EepbTEFAa Y v EN LR nE
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EKF T 5 BINF % 22— K45 Bdnf DFH
ENEML,. Y~ hAEF U Ea— T 5 Sst,
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B, IHLDEEFNI—RTHH LT D
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TLESETWNDA, 0TA THREINTWVWAHE
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B VIEE OEFE A T MDA AR
3.0 ppm THEM L, DNA BI04 2 EERE
BFOFBEREM LI &b, BER ML
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EINTZFRENRE 2 bz,

AREBRIZBITHREBYO =2 —oa VF4E
EEIES < EEBEMEEIL 0.6 ppm, Blg~D
HEIZESEEMERIL 0. 12 ppm & W &
Niz, =a—n U FHEBEICESCESEERE
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FIRESHIC L 2EERK 1 AMAERELR
ETHIRILE 72072 7 Z B D BEEMFRE
BREEE & B LT 25 (5020 B0 fERRE S VWVE
ThHoT,

E. #Eim
FLEAIRE SN D AR BV OED
REMRREEBERELTMM T 2 2HD
& LT, T-2 h¥ v, AFB, OTA #&R L.
TUABHBHWET v b EAWVZEELRERE
BaATo T, BESLEFIT 351 % MERS R S6Z
BT D= a—m LB RR LICRER.
T-2 FF /0 Tl type—1 BHIAA R TN type—2
ATBEABAE, AFB, TiX type-3 RIBRMAE,. OTA T
I type-2 MRATEEMAEER L 72D =2 —
O UHEBENRD bL, BEOMFEL L
T, WTFONORBIZBWTHTEF L2 )
CAEEME AT DD BTRR SN, FNE
NBRAIVTEATDOTEF L) UFREK
RENRBHO L TR BRD25EEBEO==
— R UNEEINIBRIC DN o EEZ
b, AT, T-2 h¥ ¥ KO0TA Tik
BAAKMEERZRRS 2B ETREEM
EXIGT Do FREEA . SCZIZRIT D ER{E
A b UAEMARD b, T-2 FF Tk
B RF OB &S TR b — 2 ZATTHEDR
Ta—n UHFABECEE LTV EEXDS
niz, BEEESMLND AFBIZRBWT, #E
FEHIR[EI T DNA B 2R 5 & kid sk
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Enipotz, UED X SICWFRonTE
LEROBFICL > T — 0 Uik EE
L7=23, AR 77 B B O REMW TITHENHE
KLTEY, EEEIRD LN, ZOKERA
ELT, Sa—mUHEETLET D Z LM
BTV D reelin, BDNF OFBEEEIL /L H
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Figure 1
In life parameters of dams exposed to T-2 toxin from GD 6 to PND 21 on weaning of offspring. (a)

Body weight. (b) Food consumption. (c¢) Water consumption. Mean values are plotted. N = 9—10/group (0
ppm controls, 9; 1, 3, and 9 ppm T-2 toxin, 10). * P <0.05, ** P <0.01, significantly different from

0-ppm controls by the Dunnett’s test or Steel’s test
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Figure 2

Body weight of offspring maternally exposed to T-2 toxin from PND 7 to PND 77. (a) Male offspring.
(b) Female offspring. Mean values are plotted. N = 9-10/group (0 ppm controls, 9; 1, 3, and 9 ppm T-2
toxin, 10). ** P <0.01, significantly different from 0-ppm controls by the Dunnett’s test or Steel’s test
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Table 1
Reproductive parameters, body and organ weights of dams exposed to T-2 toxin from early

gestation to the end of lactation

T-2 toxin in diet (ppm)

0 (Control) 1 3 9
No. of dams examined 9 10 10 10
Reproductive parameters
No. of implantation sites 15.30+1.77° 16.33+1.87 16.15+1.41 15.50+2.65
No. of live offspring 14.36+2.50 14.50+2.07 14.92+1.19 13.75+2.34
Body and organ weights at PND 22
Body weight (g) 45.30+4.38 44.78+1.61 44.7142.53 45.39+2.92
Brain weight Absolute (g) 0.50+0.03 0.50+0.02 0.49+0.02 0.49+0.02
Relative (g/100g BW) 1.11£0.06 1.11+0.03 1.11+0.05 1.07+0.06
Liver weight  Absolute (g) 2.91+0.33 2.89+0.36 2.96+0.24 3.45+0.30**
Relative (g/100g BW) 6.43+0.35 6.45+0.69 6.63+0.46 7.60+0.51%*
Thymus weight Absolute (g) 0.09+0.01 0.07+0.02%* 0.07+0.02% 0.03+0.01**
Relative (g/100g BW) 0.21+0.03 0.16+0.05* 0.16+:0.04 0.07+0.01**
Spleen weight  Absolute (g) 0.16+0.03 0.16%0.03 0.21+£0.06 0.21+£0.09
Relative (g/100g BW) 0.36+0.04 0.35+0.05 0.47+0.13 0.45+0.18
T-2 toxin intake (mg/kg BW/day)
Gestation period 0 0.14+0.02 0.40+0.03 1.18+0.25
Postnatal period 0 0.49+0.03 1.39+0.07 3.79+0.24

Abbreviations: BW, body weight; PND, postnatal day.
*Mean = SD.

*P <0.05, ¥*P < 0.01, significantly different from 0-ppm controls by the Dunnett’s test or Steel’s test.
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Table 2
Body and organ weights at the prepubertal and terminal necropsies of offspring exposed to T-2

toxin during gestation and lactation

T-2 toxin in diet (ppm)

0 (Control) 1 3 9
Male offspring on PND 21
No. of animals examined 31 35 32 32
Body weight (g) 17.98+1.78? 17.63+1.44 17.13+1.33 13.61+£1.22%*
Brain weight ~ Absolute (g) 0.44+0.03 0.43+0.02 0.43+£0.02%* 0.41+0.02*%*
Relative (g/100g BW) 247£0.23 2.48+0.20 2.49+0.18 3.03+0.23%*
Liver weight  Absolute (g) 1.03+0.14 1.02£0.12 0.98+0.13 0.72+0.10%*
Relative (g/100g BW) 5.70+£0.36 5.79+0.42 5.73+0.43 5.2540.40**
Thymus weight Absolute (g) 0.12+0.03 0.11+0.02 0.10+0.02%* 0.08+0.02%*
Relative (g/100g BW) 0.67+0.16 0.64+0.11 0.60+0.11 0.58+0.13*%*
Spleen weight  Absolute (g) 0.14+0.03 0.14£0.02 0.14+0.03 0.09+0.02%*
Relative (g/100g BW) 0.79£0.18 0.78+0.10 0.79£0.15 0.66+0.13%*
Female offspring on PND 21
No. of animals examined 13 17 20 19
Body weight (g) 16.99+1.37 16.81+1.40 16.27+1.54 12.8941.62%%
Brain weight  Absolute (g) 0.43+0.03 0.42+0.01 0.41+0.02* 0.41+£0.02%*
Relative (g/100g BW) 2.56+0.17 2.52+0.19 2.56+0.22 3.2240.35%*
Liver weight  Absolute (g) 0.88+0.12 0.92+0.11 0.87+0.11 0.64+£0.11%*
Relative (g/100g BW) 5.16+0.37 5.454+0.33 5.35+£0.42 4.98+0.38
Thymus weight Absolute (g) 0.12+0.03 0.11£0.02 0.11£0.02 0.08+0.02**
Relative (g/100g BW) 0.69+0.13 0.67+0.12 0.69+0.15 0.62+0.13
Spleen weight Absolute (g) 0.14+0.02 0.14+0.03 0.13£0.02 0.09£0.03**
Relative (g/100g BW) 0.83+0.12 0.80+0.15 0.78+0.15 0.72+0.19
Male offspring on PND 77
No. of animals examined 10 10 10 10
Body weight (g) 45.96+5.47 46.60+5.19 43.71+4.95 40.75+£3.78**
Brain weight  Absolute (g) 0.52+0.09 0.50+0.02 0.49+0.02 0.49+0.02
Relative (g/100g BW) 1.13+0.18 1.09+0.11 1.13+0.12 1.22+0.12
Liver weight ~ Absolute (g) 2.20+0.35 2.24+0.34 2.15+0.16 2.19+0.26
Relative (g/100g BW) 4.96+0.42 4.98+0.54 5.08+0.51 5.31+0.39
Thymus weight Absolute (g) 0.06+0.02 0.05+0.01 0.05+0.01 0.05+0.02
Relative (g/100g BW) 0.13+£0.04 0.11£0.03 0.11+£0.03 0.11+0.05
Spleen weight Absolute (g) 0.13+0.03 0.13+0.03 0.14+0.02 0.13+0.04
Relative (g/100g BW) 0.31+0.07 0.30+0.05 0.33+0.08 0.33+0.08
Female offspring on PND 77
No. of animals examined 10 10 10 10
Body weight (g) 40.70+3.55 38.00+3.63 38.55+3.74 33.434£2.94%*
Brain weight  Absolute (g) 0.53+0.02 0.52+0.02 0.51+0.02 0.50+0.02
Relative (g/100g BW) 1.30+0.10 1.36+0.11 1.324+0.14 1.52+0.12%*
Liver weight  Absolute (g) 2.08+0.39 1.86+0.27 1.67+£0.58 1.69+0.21*
Relative (g/100g BW) 5.10£0.73 4.89+£0.49 4.35+1.40 5.07+0.58
Thymus weight Absolute (g) 0.08+0.02 0.07+0.01 0.07+£0.01 0.06+£0.02*
Relative (g/100g BW) 0.20+0.04 0.19£0.03 0.19+0.03 0.194+0.04
Spleen weight Absolute (g) 0.18£0.05 0.18%0.06 0.18+0.04 0.17+0.05
Relative (g/100g BW) 0.43£0.10 0.47+0.16 0.46:0.09 0.49+0.12

Abbreviations: BW, body weight; PND, postnatal day.

*Mean + SD. *P < (.05, **P < 0.01, significantly different from 0-ppm controls by the Dunnett’s test or Steel’s test.
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Table 3

Histopathological findings of dams exposed to T-2 toxin from gestation day 6 to day 21 after

delivery
T-2 toxin in diet (ppm)
0 (Control) 1 3 9
No. of dams examined 9 10 10 10
Forestomach
Squamous cell hyperplasia 0 (0/0/0) ® 0 (0/0/0) 4 (4/0/0) 5% (172/2)f
Erosion 0 (0/0/0) 0 (0/0/0) 1 (1/0/0) 4 (1/3/0)
Brain
Abnormalities detected 0° 0 0 0
Liver
Abnormalities detected 0 0 0 0
Spleen
Extramedullary hematopoiesis 0 (0/0/0) 1 (1/0/0) 1 (0/1/0) 6* 273/
Thymus
Atrophy 0 (0/0/0) 1 (1/0/0) 0 (0/0/0) 5% (2/3/0)f

# Total number of animals that exhibited abnormality.

®Number of animals with each grade (grade 1/grade 2/grade 3). The degree of abnormalities: grade 1, slight; grade 2,

moderate; grade 3, marked.

*P < 0.05, significantly different from 0-ppm controls by the Fisher’s exact probability test.

TP <0.05, 7P < 0.01, significantly different from 0-ppm controls by the Mann—Whitney’s U-test.
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Table 4

Histopathological findings of offspring exposed to T-2 toxin during gestation and lactation

T-2 toxin in diet (ppm)

0 (Control) 1 3 9
Male offspring on PND 21
No. of animals examined 10 10 10 10
Thymus
Lymphocytic apoptosis 1% (1/0/0)° 0 (0/0/0) 6 (5/1/0)f 10%* (1/9/0)'
Apoptotic cell ratio (%) © 0.9+0.2¢ 09+0.3 1.3£0.5% 1.8+0.4%
Brain, liver and spleen
Abnormalities detected 0® 0 0 0
Female offspring on PND 21
No. of animals examined 10 10 10 10
Thymus
Lymphocytic apoptosis 2 (2/0/0) 0 (0/0/0) 0 (0/0/0) 5 (5/0/0)
Apoptotic cell ratio (%) 1.1£0.2 1.1+£0.2 1.0+£0.2 1.3£0.4
Brain, liver and spleen
Abnormalities detected 0 0 0 0
Male offspring on PND 77
No. of animals examined 10 10 10 10
Brain, liver, spleen and thymus
Abnormalities detected 0 0 0 0
Female offspring on PND 77
No. of animals examined 10 10 10 10
Brain, liver, spleen and thymus
Abnormalities detected 0 0 0 0

Abbreviation: PND, postnatal day.

#Total number of animals which exhibited abnormality.

®Number of animals with each grade (grade 1/grade 2/grade 3). The degree of abnormalities: grade 1, slight; grade 2,
moderate; grade 3, marked.

¢ Percentage of immunoreactive cells in terminal deoxynucleotidyl transferase dUTP nick-end labeling assay per total
cells.

4Mean + SD.

**P < 0.01, significantly different from 0-ppm controls by the Fisher’s exact probability test.

TP <0.05, P < 0.01, significantly different from 0-ppm controls by the Mann—Whitney’s U-test.

1P <0.05, ¥P <0.01, significantly different from 0-ppm controls by the Dunnett’s test or Steel’s test.
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Figure 3

Distribution and number of immunoreactive cells for neuronal stage-defining markers of granule
cell lineages in the subgranular zone (SGZ), and a mature neuronal marker in the granule cell layer
(GCL) of the hippocampal dentate gyrus of male PND 21 and PND 77 offspring exposed to T-2
toxin. (a) Glial fibrillary acidic protein (GFAP) in the SGZ, arrowheads indicate immunoreactive cells.

(b) Brain lipid-binding protein (BLBP) in the SGZ. (c¢) Paired box 6 (PAX6) in the SGZ. (d) T box brain 2
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(TBR2) in the SGZ. (e) Doublecortin (DCX) in the SGZ. (f) Neuron-specific nuclear protein (NeuN) in
the GCL. Representative images from 0-ppm controls and the 9-ppm group at PND 21 are shown.
Magnification: 400%; bar = 50 um. Graphs show the number of immunoreactive cells/unit length (mm) of
the SGZ or GCL of the bilateral sides. Values are expressed as mean + SD. N = 9~10/group (0 ppm
controls, 9; 1, 3, and 9 ppm T-2 toxin, 10). * P <0.05, ** P < 0.01, significantly different from 0-ppm

controls by the Dunnett’s test or Steel’s test
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