EFTT2 b T a@ERVEEENC LY
fHE L, —MRIREAX 1 B 1EBEL, KEE
1|,/ EOEECTRIE Lz, HAE® 7T RE
&R 10 Bl O HE R BV & BEFLEF & RIERIC
4% PFA L2 K HFEFEEICHE Uiz, ST
% 10 B0 BEMWIT CO,0, FRER T Tk L |
o, FfeR, FafiR. MEREREEZAER. BIEA
ZI—r b LRT T CEER, £ OOl
T 10% FHEREE AL~ Y ARICTEE L
7z, REEVIE IR 22 B IZ CO0, MR T T
i U R, PR, e, s EE & 2 I E#
Brx 77 [ ERR . E DO OIEER L 10% 5%
BERL~ ) VRICTEE L, £72T-2 b
X o v DOEMEEMERER CREE L ERE S
NTHWBBIZDWTHER L, 10%%HiEE
R~V ARICTHEE L7,

BEMWE 10 B0, MR, M. k.
BN HAER 21 B X WN77 B B O R itk
HEA 10 BN, MR, FfE, AFlEIS HE 4
EAEARTER L, BT o/z, REMOM
J&IZ >V Tl TdT-mediated dUTP nick end
labeling (TUNEL) 44f2 (ApopTag® Peroxidase
In Situ Apoptosis Detection Kit, EMD Millipore,
Inc) WLV TRV ZAEBRH L, KR
g H7- v ORISR EE N L,

PFA VR E EAEAIZ DUV TIE R D
Bregma D% 5#7-2.2 mm @ 1 7 Fr ik Bl m
ZERLL T, ZORIEROXWRE (2 9@ 23
WUIHE & 2B L9187 7 0 AL 3 um
JE D& & VBB U 72, SR 71 Table S1 42
R LUIZEHETUTORSFIIT 25k %
W CREeta 217 o 7z, BRLfifaE Iz k1)
LDEFE= 2 — DL AT —VHEETH
% glial fibrillary acidic protein (GFAP). brain
lipid binding protein (BLBP) . paired box 6

(PAX6) . T box brain 2 (TBR2) ., doublecortin
(DCX) NE==2—1  DIEETH 5 reelin,
parvalbumin (PVALB). calbindin-D-28K

(CALBI). calbindin-D-29K (Calretinin,
CALB2), FA==2—o  DEETH D
NeuN, HIfQHEFEFEMEDIEETH D
proliferating cell nuclear antigen (PCNA). [&
fEA b L 2ADFEEL L TBRBRLIEE
malondialdehyde (MDA) K}
4-hydroxynonenal (4-HNE). ##faR+CdH
(SCF) % DAB FfIZT
ABC £ (VECTASTAIN ABC Elite kit, Vector
Laboratories) (& & D %t L7, 7R h—T &
GO L LT TUNEL #2175 72,
MDA, 4-HNE, SCF {Z 2\ TCIEH4A% 21 B
B2 oW TDHEE L7z, GFAP, BLBP,
PAX6. TBR2, DCX, PCNA. TUNEL, MDA
4-HNE K. U' SCF BRI EIZ >\ TS o
RE SGZ DEALE X Y Ot Mlas: &
Hi U7z, reelin, PVALB, CALB1, CALB2.
NeuN BEHEARAZIZ DWW TIE, MR #REIF I
BT AHEMEREY V OB ORES
1T 72, NeuN FEPEAMIGIZEE L CidEnLimAa
J& (GCL) IZHT HEEHATV SGZ DHAL
RSY Y oGS E R H L,

A% 21 BO 0 KT ppm BED A X J1—
> B ERAEA & AV TRAKD Bregma D% 5
#9-2.2 mm O 2 mm EY) A XY MR HRIEHED
EEBILL, QIAzol (Qiagen) K UF RNeasy
Mini kit (Qiagen) % FV T total RNA % $HH
L7z, 2ug @ total RNA 7>% SuperScript® I
Reverse Transcriptase (Life Technologies) %
VT cDNA Z &K L, real-time
reverse-transcription polymerase chain reaction

(RT-PCR, StepOnePlus Real-time PCR System,
Life Technologies) 2 L ¥ &5 R BT &
1To7,

% stem cell factor

<TT7FrFLUM DTy MTBITARE
HAR Rl >
HRSD 7> b ((ER1 B TAFE, B
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F o — A R—) H —HEEZ 12870 b4
L CEH4BEIZA3T  AFB, % 0.0.1,0.3, 1.0 ppm
ORETHEG6 BAMLSE 21 HHE T
REEE G U7, fem M &id 0, 0.1, 0.5 ppm
DOIEEECRBEMDIC K LTRSS L 72T
FEERIZIBW T, 0.5 ppm TYHLENY O — ) 72
RAEELGED v, 0.1 ppm TIEEHEN OJF
gtz T AFB, ORISR CTh 5 Cypla2
D RNA FBLE OGN Hiizlzd, LY
BRI BV DR TR~ O BN IR S D
1.0 ppm V23R E L7z, AFM; OFHITBATIZBY
LT, A% 14 B BIZPiER oD 0.5 ppm #%
HREOWEM OB DI AL . AFM,
JREE % HPLC VEIZ X W E L7 (AR5
Wit o & —), REBTIIHAES 4 HBIZH
FlE 21T, &R (n=10~12) (ZH#E6
B, 0 2 Bl A et 95 1 o BB R R L
T BRI L B EEE L
RE R OB &2 2 (81,8 Bk E A 1 [E/
OB CRE Uz, IRETEE OF L 2 3
% 08 % 22 VEBE AT o 72, A% 21 BHE
ZRE O H R fEENAE U T, &RE 10 451
DHEVEENY) % COL/O, BRI T T 4% PFA

0.IM U Uy 77— L0 HEREE 21T
o7, BRERE33~41 {51, M 12~16 B E
Wi COO, BRI T CHuUm L, M, FFIREE
(HEDH) ZREHR., BIEA X B —%H U<
7T EER RN 10% PR R L~
U AR THEE Lz, FFlEO—ITiRikE SR
IR VERE L, RFE LT, R0 RO IREY
ILHHAE®% 77 HEH £ T AFB, 28 £ 72Vl H
FBRBHZ KX D EEE L, —RAEA 1 B 1 [
L. EEZEIC 1 BOEETRE L, HAe
%77 B BIZEEE 10 B ORE B % BESLIE &
[E#RIZ 4% PFA IZ K DEREEICHE LTz, &
BEME 18~20 1, 1 10 B0 R &1L CO,/0,
FREM T CHUm L, M, IFiBERE (Eos) %
BEZ. BIIAZ I— b LIIT TV EE

., NS 10% T MR A LV~ U RIS C A
FE LT, IO —H IR =R L D B L,
PRAE Uiz, BRI 5 001% 22 H B IZ COY/0,
SRR Chifcin Uy B4 TPl EE A E R N
7T U TEEE R 10% AR E R L~

U AR TREGE U e, Tl — il ik ke 57
V2D B LIRTE LTz,

REE . A% 21 AR OV77 H H OREY
MERES 10 OO, IS HE Ye R % F
WLBEEToT,

PEA JEVE & E IEEAIZ DWW THE RN D
Bregma D% 5 #-3.0mm (A% 21 HEH).
F 2033 5mm (A% 77 BH) © 1 BFT
CRbRE A RS L C L ORIME ORI (2
) NI & 7D L DI T T 0
L. 3um EOE#FEO R 2 ER L7, BT
Table STIZ/R L72 G CLLF D& oIk 9
PR E DTG 21T - 7, BEhimie
BB 2HE=ma—a  OMUEETSH
% PAX6, TBR2, DCX. beta IIl tubulin, 4"
Foma—n O EETH S reelin, PVALB,
CALB1, CALB2, i ==—n OEET
& D NeuN, HEFLHEFIEMEDOEE CH 5
PCNA., 7E®F =zl AEEEL & 7% —T
¥ % cholinergic receptor, nicotinic. alpha 7
(CHRNA7) % DAB FE&IZT ABCIEIZ LY
Y Liz, TR M=V AEEOEIES LT
TUNEL %4644 17 > 72, PAX6. TBR2, DCX,
beta III tubulin, PCNA % O TUNEL F5{4:
BAZHOWTHER BIRE] SGZ DHAIR %Y
OIS B L7z, reelin, PVALB,
CALB1., CALB2, NeuN T} CHRNA7 {Z-D
WO MR IREIFC 31 2 BATHEFEY ¥
DB OMR 21T - 72,

HAE%21BEDO 0RO 1.0 ppm BED A &
71— B EHEAR Z FAVN T RN O Bregma @
% 55-3.0mm @ 2 mm BV XV EEED
ZHEL L. QIAzol (Qiagen) & Uf RNeasy Mini
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kit (Qiagen) % F\ T total RNA Z i L7z,
%720, 0.1, 0.3, 1.0 ppm ZHEDOREY K )
HEIR BV O BRI Y 7L L U RNeasy
Mini kit (Qiagen) % AV T total RNA % i
L7z, R, gD 2 pg D total RNA
7>5 cDNA % & hk L. real-time RT-PCR {£(Z
LV B FREMT 21T o7,

(BEETHFRIRENT)

BEW LK OB % O REMDEER B O
WigmEE, BEE, BKE, AEEELE
Yufs, TUNEL $elC31T B B IEMIE O b
v MR BB TR BRI R IR K O
EREZEH L, BELE TORBYMOKRE
RUNRREE, REHEMILFYE, TUNEL
YutB T BT DB D I 7 M T D
TIEREY Z LIOESEEZEL L, S 60
R OEERES B Lo, SEt 2T
3. RE, BEEE, BAKE. BREE. BiE
AR, BEFRBEMEITRERIZONT, &8
O)/\ﬁi{é’* Bartlett D 5ETHRE L., S5WO

A1 Dunnett, RESBOEE 1L Steel D7
/i‘: TR KRB RBERE L ORELTT-
7o 2 BEMDOHBIZBNTIIR O AE F
REIZ LV L, S5 BO%5E 1L Student
D tIRE. NEFEWOYETT Aspin-Welch D
tRRIEIZ L D RHHREE L SR ERE L OBREEAT
o7z, WEMERRFRITR (W7 2V AT —
&) 122V TIL, Mann-Whitney’s U-test {Z &
D XPEREE & A1 R CLER U7z, SR ERAE R
FIZEAL. DO FEAEBEEE 1T Fisher D EIERESRIEIC
KO XIRREE L B IREBETHER L,

(fE i ~DEE)
BEERIIWVTNHIRERGENEERTH
D, BWOERER/IRICED T, 12, &)
%m T CO0, EHEE T COEFRBEER D

2% KERRD D ORIMIZ LV B L. #iW

52 5ERIIR/NRIZE DT, £7-. 8
AE. BRICH-> TiL, B RFEEAN HE

= LR ORI M BRLUE [0 - 72,

M=o

C. WroEfER

<T2 FHFI VDT RTBIT AREDIRSR
BBV >

BRI T2 MV RE

0 ppm BEDBWNIHIZ T-2 F&F ¥ i3
2T (EE TR 0.05ppm). 12 ppm FHDH
WHMAIZBIT D T-2 b BE 1T 0.08 ppm
ThHoT,

HREABR ORI X OREEBENELL
BE#Y CiL 3 ppm LV ATE ORE LK
FERL. 9 ppm TOS ADEEE 72\ LIRE D
maFH 7z (Table 1), F£72 9 ppm Tl
fig D REAN E I, A iR D ZEHE O FRFE K OMEEE 3

WL 7z, REM CITHAER 21 A B Ok
3ppm KV MIBRDO U L NEKT AR h—T 2D
HEN7S TUNEL Bt n gk o & & 61278
Do, FOMOERE R OHAE% 77 HE
DOIREY) TIIFT RIZA D72 b > 72 (Table
2),

BESLRF OREIR BN 2 6t G2 & U 72 ik RS vl
RENZ 1T 2 B G EDRER . SGZ IZRB N T
GFAP S EH#IME (type-1 #25MAE) % () BLBP
B PERIAE (type-1 ERAEIE~type-2b RIBRMEAZIZ
FEL) s 9 ppm T, PAX6 5 I4ERHAE (type-1
MRS ~type-2a ATBEARAE) %02 O TBR2 5
PEAAAE (type-2b RITEEAEAD) 2475 3 ppm DK
ERZ B, DCX GHERIRE (type-2b HiEK
HERE ~ BB AERE) $50% U NeuN BEPEAEHE

(B RFERLMA) EUZ TR A SN2 -
7z (Figure 1) . F£7-. BREIMFETIX.
Fma—mrPpbEEIN, =2—a 08
EHEICHRET D Z LA B LT B reelin
B RAAEAY 9 ppm THIM L7243, & DDA
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fE= = —nw 0 NeuN B = = — 1 3
WX 2R 2o 1o (Figure 2) , HERL
AERLRE T Tl ATEE O TH 5
PCNA BEPEMBEEAT 1T B DN L 5 70 o
ToS, TR b= ADFREE T H TUNEL B
PEHEROEL OB AN 2wy LSBT 23 3 ppm K
nERW L (Figure3) . ZAUuH 02 kI
WEALE B 77 HACIEIEE L., £
WIS & D MDA BEPERINN S 9 ppm
THIIN U | s IE o HEHESL O SN B 5
SCF FPERIa %28 9 ppm I F L7z (Figures
4,5) .

BARFRBURYT -

YRR oS b~— A —% 2 — K95
Pax6, Eomes, Dcx, reelin & =— N5 Reln
IEWT LS 9 ppm CHEEHE AN L 7z (Table
3)o 7R h— v ACBE T DB ETFRETIES

hzy RU 7RISR HHIEIN T CTh D
Bax OISE ™M U=, F£7-. SCF 42— F
5 Kitl DIETRA LI, HHBICATIT 5
WIMRENEDO—D>THDH I NVE I VB b
F VAR—H—=Slcl7a6 & AMPATL L& 7 %
—Gria2 DFEBIETNABNT-—FT
NMDA L& 75 — T %5 Grin2a DFH&E
WA H LNz, TEFALIY VDL H
—T®H 5 Chrnad o O Chrnb2 DB &K T N
T,

<T7I M MDTy MBI HHE
HARR 8 R BSR4 >
BHNILH D AFM, BE :

0.5 ppm BEDOBHBANFITITEBIT D AFM, IRE
X 26 ppb TH o7z,

RE, fRkE, BEE:
BEWCik, FE, BiiE, BKE~DFE
IR bl o7 (Figure 6) . REMW

CIIHE 1.0 ppm CHIZAER 14 B BIZE BRI
A b7z (Table d,5)

AEEE, FEFC
HEIRE, FEITIT AFBIC L 5 BB IR
Loz (Table 6),

e A

REERY) CIE 1.0 ppm CHFN O HE%er B OVFE f
HAOEEA RO bz, (Table6),

VLB CIIREALI e OB 77 B B OV
FTAUZ I T b I S OV i L 2 28 b A
BV 7 (Table 7),

FREL A L K Otk 2L

REh RO S (BEFLRE, AR 77 B
H) OV RSB T b B Ol i B
TSRO Rd A B Av7e dyo 72 (Table 8),

Bl SLIRF O HE LB & hf 5 & U T IR RS Tl
WENC I D a0k F . SGZ 2B\ T
DCX FSPERIIE  (type-2b Rl BIRATAE ~ e 2L
AHAE) Hohd 0.3 ppm K U b L7z (Figure 7).
PAX6 B ERIAE (type-1 BT ~type-2a HITHX
AERE) F. TBR2 BEEARIE (type-2b RiTERAHAD)
#. beta ITI tubulin BRI (R EAVERLHIAR)
FUTTEE T I B 72 o T, HOIREIFTER Tl
reelin, PVALB, CALB1, CALB2 Z#%#H 4%
WD ITE= 2— 1 0 NeuN G =
a—a BIZH BB E RO Do 7o (Figure
8) o SGZIZBIFTHT A h—3 AJEMEITITE
AR SR T2 A3 AR HE RIS I O R
Td %5 PCNA GHERIIREL DA 73 1.0 ppm T
o (Figure9) . £7kEF =l
v LR S HE—D—>T&H% CHRNAT B
B2 D 23 0.3 ppm 2> 5388 B 172 (Figure
10) . ZNHOEMEWT G HAER 77 B
EQES=E By
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BASTFRBENT
TEFNAa Y L DOEIZED DR
%2— KT 2% Chat DEME N LT H—T
oD Chrna? O DFED HiL7z (Table 9),
DNA EE#EE T2 BETHORBHEILE
EUIER NS (WA Nl

FFigy ~ 7 & RO I B i+ R BB ©
%, BEMO 1.0 ppm T AFB, OfUEHZES b
% Cypla2 DFEFHEHNHEN L 7= (Table 10), 12
BBV TIL AFM, OB 5 &5
ZHNBENTNOBETFIZHEERIA LI
o T,

D. &%
<T2 FHFTUD=TRITE
R >

Pk 24 FEICHRE L2 REWOMRER
DR TITANZ THEBFERIIZ Y 2 SBRD T R
h— 3 ZHEINHE 3 ppm L VERD LN,
7~ HETIET2 XY ORIERE THRE
INTWDEMENE, HEENE, ﬁﬁ%f\@%ﬂ
@ﬁﬁt%&ﬁi@%lzf;ﬂﬁﬁiﬁ>ﬂiﬁ§ M. B1IE
Doz, BE. BB L HICRER~D
EENRLHHEUIRO DN,

BEALRFOREIR BN 2 X5 & U T v & ol
WENZ BT 2 R ORE R, Rk 24 5
\Z#RE L7 TBR2 BEAIAE (type-2b BTBEAT
Fa) D (>3 ppm) ZIZ T, GFAP &k
FAE (type-1 B2HlIAE) %5 Y BLBP 514 A

(type-1 ERHERE~type-2a BIBKMAD) 3

9 ppm T, PAX6 BEIEREAD (type-1 #HERR A
b type-2a AIEEMAL) #0705 3 ppm 2B L
TEH, T2 b Atk A=ma—u U HE
&2 CIL 3 ppm T type-2 BIBEAIAE. 9 ppm

TILE BT type-1 AR ERI & 70D &5
z2 bz, BEFRBEFI TIN5k
~—H—% a— N9 25 Pax6, Eomes (Thr2) .
Dcx OFBEBPEIM LT, T2 Fx 2 TH

T A RERE

\~ II‘L:

,-_-
s

HEINTWLERGMREEERICLY ., 20
b DT EFHT HHMBEBITE L LRV
KT L7 &&E 2 bz, SGZ Tl TUNEL
PEREAEES 3 ppm LD EEML TRV BRT
FEHLENT T Bax BT ORBLEH NN 5
LN Z ENDNEMERBIZCE DT AR h—
VANFEINZ LB DL, BER{LIEE
DEFEZ 7~ T MDA B HEHEIEES 9 ppm THE
MLTWBZ b b A ML A0 ERIZ
X1 type-1 8llE 72V L type-2 BiIBRAEAZ O 7
Rh—vR2REFELZEEZON, £
SGZ Tl type-1 B e & OF type-2 RiTBRHEAE
D4k, EFICEDARFTH D SCF Btk
FERRE DB B3 B B A, Kitl BRTF DOFEHLA
ETFLIEZ b B{bA L 2o ERIZm
% T SCF Iz & Al s Ll OIR T A3 7
R M=V 2AOFEEIZHbo TS LEEZD
iz, HREEME CHD I NVE I VO |k
TUAR—E =R RS E—ThHD
Slc17a6, Gria2 DFEEEK TIX type-1 #HID
B O type-2 BTBEABROE DR T & SOk L 72 F]
BRMEICIZ T, 7 v & 2 VBIEEIE A OIK
TIZE Y = o — v UHAERIME Sz w6
MERTHDEEZ BT, Grinla TR
{LBEFEIZ BT reelin 12 & - TR NI
HIENHLNTEY, ERMREIZRIT S
HIBRAAL DB EN AT A KB L TN TE= 2 —
T 2B D reelin EEADSENN L 72 fE RF N
ERLEbLDOEEZ N, F72. reelin i
DCX MR A& &5 Z &% b
THEY., T2 ¥ roBEEICR L Taobd
HALARE D FERL AR N O RE L TV AT
BEMREZ N, TEF Lo vD=aF
YEILB TS E—TH D Chrnad KON Chrnb2
DRIBENBDO LI ehbTEFLal
AEEWED A S0 UL BIREIFG 22 & SGZ
D type-2 HIBEAMAE~D GABA TEE)ME A F143
HI SN2 12XV | type-2 AUBRANIL %2 42
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e llcma—u s EEELZ L6 L
AIREMEE 2 b7,

AEEERIZ I 1) 2 B O MR = o
— 1 AR R OO 7R b — o A8
233 ppm L0 A BT Z 0B 1 ppm &)
Wr & 4v, FAO/WHO & Rl & S i 85 P9 52 2
IS LD ERCN | BN 2 5 E T
DR & 77 o 7o 7 2T H 1 B i e g
BIMRFE &L & Lol L C 5 56 15 (SRR &
fECH -7,

<T7FbXV UM DTy MBI BRE
R R ST >

{EHR SD 7 v T AFB, % 1.0 ppm % i
FAEE LR 6 HE DM 21 HE E
CIREFR 5T 5 2 & ¢, KWz AFM, & L
TR, REILAICIREE S, IR T RE72
BNCHAE® 77 B BIZRBIT 58Iz 50T
gt Uiz, BEEWM O Pl Tl AFB, & G
% Cypla2 DFEBE LB DIV, BERTHE
R & B2 b A FEEEIND

1.0 ppm TFEH LTz, HEREMZ 5 & L
T AT RSt R B 2 8 1 B S e e B O it B
DCX FHPERMAE (type-2b FiiBRAMAE ~ R BAEK:
HRE) 2 OWD DSHEFLIRFIZ 3 ppm K VRO B
AL, TBR2 BMEHERE (type-2b RITBRAEAD) %,
beta [1I tubulin FEMERERE  CREVERIAIMD) %4
WS NI o T2 &b AFM, I
K BH=a—o FARED type-3 RIBRHIAR
FEMETLZEBH LN 2o, FHAE
TIEEREIFCBIT 27 EFLal vk
7% —CHRNA7 Z#HE T 5N E=a—nr
DB DFRD bivic, BEFREMITIZEB D
T Chrna7 B FHIRENED L, SHkEERE
T b Chat BIEFORBAEN LF L L
o LS X —DRENMET L, REECT
vFLa ) rOEKS ER LTSRN
NEZ bz, AFM, CHIH TV 5 DNA

FEEE ot DS RIEE T O LB A B
T = a—u UPAEREIC DNA BEESES
T 5 AR PEITAR VY & B 2 B iLTs, SGZ T
FREFETEPE DAL T 23 1.0 ppm TRROH HALTE
0. 2 ) AEBEA N OETFIC LY =a—n
VHTAENEE SN TWDEREENRE 2 B
77

E. fEis

T2 b o=y RTRVT DR ERE
(280 | RENM OV SR EN T type-1 S50
KON type-2 RTIRHIIE oD B 25 A3 B FLIRF L2 52
W HTz, LA NV AD B dEIaKE T
DA NG L AMNEBEA D K= Y AE
B A OEEOFIZ LY Zib 04k
BB ORI DPRIIE O 7 AR N — 2 A D3
BIniz Bz v, BB O EEERIX
W M R = 2 — w1 A~ DN 3 ppm
TRONIEZ B 1 ppm & HIBT =7z,

AFM; D7 v MBI D FEENIRFEIZ LY |
IREVM) OWRFE HIREITld = U AFEME AT
DI e OB FEE O T 2 £F 5
type-3 RIBRARAL DA 23 0.3 ppm TRED H AL
7o REMIO = o — o UHTAREICRIT 58
FMEEIT 0.1 ppm & HIWr iz,

F. WFgesssk
1. F3CHEER
7L

2. FEFEEK

1) BHF JE. G &, BE—. Wang Liyun,
AR, EHERL BER E T2 Py
DFEMBRBE L D~ v 2B EIRENZR
T BB = o —m AT AR,
41 Bl A REHFRFINES, WP, 541 [H
AAFEEFRFINFESESTE  P-17, p25l,
7H 2-4 H, 2014

-64-



2) Takeshi Tanaka, Hajime Abe, Megu Itahashi,
Masayuki Kimura, Sayaka Mizukami, Tomoaki
Murakami, Toshinori Yoshida and, Makoto
Shibutani: Maternal exposure effect of T2-toxin
on hippocampal neurogenesis in mouse
offspring. XVIII International Congress of
Neuropathology, Rio de Janeiro-Brazil 14-18
September 2014, Special Issue: Abstracts of the
XVIII International Congress of Neuropathology,
Brain Pathology (2014), 24 (Suppl. 1), p68
(P19-04).

3) A f&. B —. RIE E. BRET.
EHEH, B B T 7T R VM DT
v NEEHRFEIC L DHEILREFC O R
Bl= o— v UHAEICT D88, %31 A
AEMEREFRFNES, R, H31EH
AEEFEFIFSHEEEFSE P-03,p.53,
1 A 29-30 B, 2015

G SR EMED HFE - BREIRIT
1. ¥FEUS
2L

2. ERBEETE
L

3. F it
L

-65-



Table 1

Histopathological findings of dams expesed te 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% (1/2/2)F
Erosion 0 (0/0/0) 0 (0/0/0) 1 (1/0/0) 4 (173/0y
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* (2/3/1)
Thymus
Atrophy 0 (0/0/0) 1 (1/0/0) 0 (0/0/0) 5% (2/3/0)

? 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, "'P < 0.01, significantly different from 0-ppm controls by the Mann-Whitney’s U-test.
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Table 2

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)1
Apoptotic cell ratio (%) ° 0.9+02¢ 09+03 13+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+04
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.

b 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 deoxynucleotidy! transferase dUTP nick-end labeling assay per total cells.
4Mean = SD.

**P < (.01, significantly different from 0-ppm controls by the Fisher’s exact probability test.

tp <0.05, 1P < 0.01, significantly different from 0-ppm controls by the Mann—Whitney’s U-test.

tp <0.05, #P < 0.01, significantly different from 0-ppm controls by the Dunnett’s test or Steel’s test.
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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 (TBR2) in the SGZ. (¢) 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 pm. 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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Figure 2

Distribution and number of immunoreactive cells for interneuronal markers and a mature neuronal marker in
the hilus of the hippocampal dentate gyrus of male PND 21 and PND 77 offspring exposed to T-2 toxin. (a)
Reelin. (b) Parvalbumin (PVALB). (c) Calbindin (CALB1), arrowheads indicate immunoreactive cells. (d) Calretinin
(CALB2). (e) NeuN. Representative images from 0-ppm controls and the 9-ppm group at PND 21 are shown.
Magnification: 200x; bar = 100 um. Graphs show the number of immunoreactive cells/unit area (mm?) of the hilus of
bilateral hemispheres. Values are expressed as the mean + SD. N = 9—10/group (0 ppm controls, 9; 1, 3, and 9 ppm
T-2 toxin, 10). * P <0.05, 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 apoptotic and proliferating cells in the SGZ of the hippocampal dentate gyrus of
male PND 21 and PND 77 offspring exposed to T-2 toxin. (a) Terminal deoxynucleotidyl transferase dUTP
nick-end labeling (TUNEL). (b) Proliferating cell nuclear antigen (PCNA). Representative images from 0-ppm
controls and the 9-ppm group at PND 21 are shown. Magnification: 400x; bar = 50 pm. Graphs show the number of
immunoreactive cells/unit length (mm) of the SGZ of the bilateral sides. Values are expressed as the mean + SD. N =
9-10/group (0 ppm controls, 9; 1, 3 and 9 ppm T-2 toxin, 10). * P < 0.05, significantly different from 0-ppm controls
by the Dunnett’s test or Steel’s test
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Figure 4

Distribution and number of immunoreactive cells for lipid peroxidation end products in the SGZ of the
hippocampal dentate gyrus of male PND 21 offspring exposed to T-2 toxin. (a) Malondialdehyde (MDA). (b)
4-Hydroxynonenal (4-HNE). Representative images from 0-ppm controls and the 9-ppm group at PND 21 are shown.
Arrowheads indicate immunoreactive cells. Magnification: 600x; bar = 40 um. Graphs show the number of
immunoreactive cells/unit length (mm) of the SGZ of the bilateral sides. Values are expressed as the mean + SD. N =
9-10/group (0 ppm controls, 9; 9 ppm T-2 toxin, 10). **P < 0.01, significantly different from 0-ppm controls by the
Student’s #-test or Aspin-Welch’s #-test
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Figure 5

Distributien and number of immunoreactive cells for stem cell factor (SCF) in the SGZ of the hippocampal
dentate gyrus of male PND 21 offspring exposed to T-2 toxin. Representative images from 0-ppm controls and the
9-ppm group at PND 21 are shown. Arrowheads indicate immunoreactive cells. Magnification: 400%; bar = 50 um.
Graphs show the number of immunoreactive cells/unit length (mm) of the SGZ of the bilateral sides. Values are
expressed as mean + SD. N = 9-10/group (0 ppm controls, 9; 9 ppm T-2 toxin, 10). *P < 0.05, significantly different
from 0-ppm controls by the Student’s #-test or Aspin-Welch’s z-test
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Table 3
Transcript levels in the hippocampal dentate gyrus of PND 21 offspring exposed to T-2 toxin

T-2 toxin in diet (ppm)

0 (Control) 9
Relative transcript level normalized to Relative transcript level normalized to
Gapdh Hprt Gapdh Hprt
No. of animals examined 6 6 6 6
Neuronal stage-defining markers of granule cell lineages
Pax6 1.03£0.24° 1.01£0.13 1.75+0.97 1.304+0.33*
Eomes 1.11+0.49 1.16+0.63 2.75+1.35% 3.2241.67
Dex 1.03+0.26 1.05+0.33 2.01+0.97 * 2.19+1.81
Interneuron subpopulations
Pvalb 1.07+0.44 1.04+0.36 1.27+0.84 0.97+0.48
Reln 1.11+0.57 1.1340.61 2.68+1.84% 2.09:£0.86*
Intrinsic pathway of apoptosis
Bad 1.03:£0.24 1.02+0.19 1.23+0.55 0.95+0.19
Bak 1.01+0.14 1.01+0.12 1.01+0.10 0.88+0.33
Bax 1.01+£0.14 1.00+0.04 1.53+0.63* 1.22+0.38
Bcel2 1.01+0.12 1.01+0.11 1.23+0.54 0.98+0.30
Bid 1.01£0.13 1.01+£0.15 1.13£0.32 0.95+0.32
Casp2 [.01+£0.15 1.00£0.08 1.41+0.67 1.07+0.15
Casp3 1.01+0.14 1.00+0.10 1.43+0.61 1.114+0.20
Casp9 1.01+0.13 1.01+0.14 0.91+0.09 0.78+0.32
Caspl?2 1.04£0.33 1.07+0.46 1.54+1.24 1.10+0.53
Stem cell regulators
Kitl 1.09£0.52 1.07+0.40 0.58+0.15* 0.524:0.26%*
Kit 1.05+0.33 1.05+0.33 1.15£0.52 0.98+0.54
Notehl 1.06+0.36 1.04+0.31 1.09+0.23 0.9840.51
Glutamate transporters and receptors
Slel7a6 1.02+0.19 1.00£0.10 0.61+0.37* 0.56+0.36*
Slcl7a7 1.01+0.19 1.02+0.25 1.05+0.33 0.9740.66
Grial 1.01+0.16 1.02£0.23 1.06+0.38 0.98+0.73
Gria2 1.02+0.23 1.01+0.16 0.68+0.14* 0.62+0.31*
Gria3 1.04+0.31 1.06+0.38 1.77+£0.78 1.43+0.60
Grin2a 1.02+0.23 1.04+0.29 2.114+1.14% 1.61+0.54%*
Grin2d 1.01£0.20 1.01£0.13 1.47+0.69 1.14+0.39
Cholinergic receptors
Chrna4 1.01£0.15 1.01+0.11 0.65+0.33* 0.63+0.40
Chrna7 1.02+0.20 1.03+£0.26 1.56+0.68 1.31+0.69
Chrnb2 1.01+0.17 1.01+0.12 0.68+0.19* 0.62+0.31*

Abbreviations: Bad, BCL2-associated agonist of cell death; Bak, BCL2-antagonist/killer 1; Bax, Bcl2-associated X protein; Bel2,
B-cell CLL/lymphoma 2; Bid, BH3 interacting domain death agonist; Casp2, caspase 2; Casp3, caspase 3; Casp9, caspase 9;
Caspl2, caspase 12; Chrna4, cholinergic receptor, nicotinic, alpha polypeptide 4; Chrna7, cholinergic receptor, nicotinic, alpha
polypeptide 7; Chrnb2, cholinergic receptor, nicotinic, beta polypeptide 2 (neuronal); Dcx, doublecortin; Eomes (Tbr2),
eomesodermin homolog; Gapdh, glyceraldehyde 3-phosphate dehydrogenase; Grial, glutamate receptor, ionotropic, AMPA1
(alpha 1); Gria2, glutamate receptor, ionotropic, AMPA?2 (alpha 2); Gria3, glutamate receptor, ionotropic, AMPA3 (alpha 3);
Grin2a, glutamate receptor, ionotropic, NMDA2A (epsilon 1); Grin2d, glutamate receptor, ionotropic, NMDA2D (epsilon 4); Hprt,
hypoxanthine phosphoribosyltransferase; Kit, kit oncogene; Kizl, kit ligand; Notchl, notch 1; Pax6, paired box 6; Pvalb,
parvalbumin; Reln, reelin; Slcl7a6, solute carrier family 17 (sodium-dependent inorganic phosphate cotransporter), member 6;
Slc17a7, solute carrier family 17 (sodium-dependent inorganic phosphate cotransporter), member 7.

#Mean + SD.

*P < 0.05, significantly different from 0-ppm controls by the Student’s #-test or Aspin-Welch’s ¢-test.
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Figure 6

In life parameters of dams exposed to Aflatoxin B; from GD 6 to PND 21 on weaning of offspring. (A) Body
weight. (B) Food consumption. (C) Water consumption. Mean values are plotted. N = 10-12/group (0 ppm controls,
10; 0.1 ppm AFBy, 11; 0.3, and 1.0 ppm AFBy, 12).
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Table 4

Body weight changes of male offspring exposed to Aflatoxin M,

AFBy in diet (ppm)

0 (Control) 0.1 0.3 1.0
No. of offspring examined 10 11 12 12
PND 1 7.8+0.7° 7.6+0.5 7.6+0.7 7.7+0.8
PND 4 117409 11.3+0.7 11.0+1.2 11.1£1.0
PND 7 19.2+1.2 18.8+0.9 18.4:£1.7 18.5+1.5
PND 11 30.5+2.1 29.7+1.6 28.9+2.0 28.3+2.0
PND 14 38.7+2.8 38.0+1.8 37.0+2.5 36.8+2.5%
PND 18 50.3+4.1 48.14£2.9 47.8+2.7 47.7€2.9
PND 21 64.5+5.0 63.0+3.4 61.9+3.6 60.7+4.6
No. of offspring examined 29 31 31 31
PND 28 108.6+9.6 108.1+5.9 107.0+7.6 106.2+6.9
PND 35 169.6£15.5 171.0+£9.2 171.0+12.1 168.5+£12.2
PND 42 235.0:£20.8 239.7£14.6 23994177 237.0+18.6
PND 49 305.6+27.3 311.0+23.6 313.3+22.2 315.1+26.0
PND 56 363.3+£27.7 370.4+28.3 371.7+25.4 374.2+31.6
PND 63 401.2+33.6 411.2+33.1 410.0£28.2 414.5£36.0
PND 70 439.2:+37.6 451.6£37.1 450.2+32.7 458.2+41.4
PND 77 464.1+40.0 475.9+31.6 472.9+36.4 483.4:£46.2

Abbreviations: AFB,, Aflatoxin Bj; PND, postnatal day.
Mean + S.D.

*P < 0.05, significantly different from 0-ppm controls by the Dunnett’s test or Steel’s test.
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Table 5

Body weight changes of female offspring exposed to Aflatoxin M,

AFB; in diet (ppm)

0 (Control) 0.1 0.3 1.0
No. of offspring examined 10 11 12 12
PND 1 7.5+0.5% 7.2+0.5 7.1+£0.8 7.4£0.7
PND 4 11.5+£1.0 10.7£1.1 10.7+1.1 11.0+£0.9
PND 7 18.7+1.4 17.9+£2.0 17.7+1.6 18.0+1.0
PND 11 297422 28.6+2.7 28.0+2.1 27.8+1.5
PND 14 37.8+£2.7 37.2+1.8 358424 36.0+1.6
PND 18 48.9+3.8 47.0£2.4 46.5+3.3 46.7+2.1
PND 21 61.8+4.9 60.4+2.9 59.7+4.4 59.6+3.5
No. of offspring examined 10 10 10 10
PND 28 101.2+4.0 96.9+4.5 97.0£6.6 98.3+7.4
PND 35 150.9+£5.8 144.2+7.1 144.5+8.8 145.2+£94
PND 42 187.6+9.4 182.8+9.9 181.8+10.9 182.3+12.5
PND 49 219.8+12.6 212.7+10.2 226.1+33.0 219.8+16.7
PND 56 247.9+15.1 240.1+12.8 240.8+17.4 245.4+21.6
PND 63 263.6+17.9 252.4+13.7 254.7+20.6 263.2+23.8
PND 70 279.8£16.7 272.6+15.0 272.7+£21.3 283.7+26.0
PND 77 292.9+17.9 285.2416.2 280.8+23.8 293.6+28.0

Abbreviations: AFB,, Aflatoxin B;; PND, postnatal day.

#Mean £ S.D.
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Table 6

Reproductive parameters, body and organ weights of dams exposed to Aflatoxin B, from early gestation

to the end of lactation

AFBy in diet (ppm)

0 (Control) 0.1 0.3 1.0
No. of dams examined 10 11 12 12
Reproductive parameters
No. of implantation sites 12.5+1.6° 13414 13.9+1.4 13.6+=1.8
No. of live offspring (PND 0) 12.04+2.0 13.1+1.8 13.4+2.1 12.7+1.8
Body and organ weights at PND 22
Body weight (g) 3153+18.8 322.2423.8 313.4+21.2 314.8+16.2
Brain weight  Absolute (g) 1.98+0.09 1.98:£0.09 2.01+0.08 1.99£0.10
Relative (g/100g BW) 0.63:£0.04 0.62+0.04 0.64+0.04 0.63+0.04
Liver weight  Absolute (g) 13.63+1.50 14.75+1.13 14.53£1.51 15.18+1.08%*
Relative (g/100g BW) 4.34+0.54 4.5840.25 4.63+0.32 4.82+0.20%*
AFB; intake (pg/kg BW/day)
Gestation period 0 7.1+£0.6 2074+1.2 66.7+5.7
Postnatal period 0 13.6£1.0 41.7+2.8 132.7£7.5

Abbreviations: AFB,, Aflatoxin By; BW, body weight; PND, postnatal day.

Mean =+ SD.

**P < 0.01, significantly different from 0-ppm controls by the Dunnett’s test or Steel’s test.
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Table 7
Body and organ weights at the prepubertal and terminal necropsies of offspring exposed to Aflatoxin M,

during gestation and lactation

AFB; in diet (ppm)

0 (Control) 1 3 9
Male offspring on PND 21
" No. of animals examined 10 11 12 12
Body weight (g) 60.9+£5.2°% 62.1+4.6 61.0+5.6 59.6+4.6
Brain weight Absolute (g) 1.53+0.05 1.55+0.04 1.52+0.06 1.52+0.05
Relative (g/100g BW) 2.53+0.17 2.50+0.15 2.51+0.17 2.56+0.14
Liver weight Absolute (g) 243+£025 2.48+0.29 2.51+0.30 2.20+0.18
Relative (g/100g BW) 3.97+0.26 4.02+0.17 4.02+0.25 3.78+0.23
Female offspring on PND 21
No. of animals examined 10 11 12 12
Body weight (g) 62.5+7.1 604+34 59.5+54 59.7+3.7
Brain weight Absolute (g) 1.48+£0.07 1.47+0.05 1.49+£0.06 1.47+0.07
Relative (g/100g BW) 2.47+0.19 2.44+0.15 2.53+0.19 2.48+0.11
Male offspring on PND 77
No. of animals examined 11 11 12 12
Body weight (g) 467.3+£36.3 474.8+30.2 479.4+37.6 485.3+£48.5
Brain weight Absolute (g) 2.06+0.05 2.11+0.16 2.09+0.07 2.10+0.09
Relative (g/100g BW) 0.44+0.03 0.44£0.05 0.44+0.03 0.44+0.03
Liver weight Absolute (g) 19.05+2.37 18.82+1.74 19.08+1.86 18.37+1.45
Relative (g/100g BW) 4.04+0.29 3.97+0.21 4.00£0.26 3.96+0.16
Female offspring on PND 77
No. of animals examined 10 10 10 10
Body weight (g) 2929+17.9 285.2+16.2 280.8+23.8 293.6+28.0
Brain weight Absolute (g) 1.98+0.10 1.95+0.06 1.96+0.10 1.92+0.08
Relative (g/100g BW) 0.68+0.04 0.68+0.04 0.70+0.05 0.66+0.05

Abbreviations: AFB;, Aflatoxin B;; BW, body weight; PND, postnatal day.
#Mean + SD.
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Table 8
Histopathelogical findings of dams exposed to Aflatoxin B, from gestation day 6 to day 21 after delivery
and offspring exposed to Aflatoxin My during gestation and lactation

AFB; in diet (ppm)

0 (Control) 0.1 0.3 1.0
Dams
No. of animals examined 10 10 10 10
Brain and liver
Abnormalities detected 0* 0 0 0
Male offspring on PND 21
No. of animals examined 10 10 10 10
Brain and liver
Abnormalities detected 0 0 0 0
Female offspring on PND 21
No. of animals examined 10 10 10 10
Brain
Abnormalities detected 0 0 0 0
Male offspring on PND 77
No. of animals examined 10 10 10 10
Brain and liver
Abnormalities detected 0 0 0 0
Female offspring on PND 77
No. of animals examined 10 10 10 10
Brain
Abnormalities detected 0 0 0 0

Abbreviations: AFB,, Aflatoxin By; PND, postnatal day.

Total number of animals which exhibited abnormality.
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