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Yamasaki et a., 2014 Y

PVALB
Engelhardt et al., 2015 2

PVALB
CIT
PVALB
3 CIT PVALB
type-1
DAS

Chrna4  Chrnb2

CIT

GABA

21

NR2D GABA

von
Pvalb

Grin2d
PVALB

Song et al., 2013

DAS
21 20 6.0ppm
SGZ type-1
type-2 type-3
6.0 ppm
SGZ 6.0
ppm
MDA SGZ
6.0ppm  MT-/II SGZ
DAS
A
T-2 toxin type-1 stem cell
type-2b
(Tanakaet al., 2016) ¥ MI-I/11 SGZ
MI-I/11 astrocyte
(Nakajima et al., 2019) ®
A
type-1 stem cell
type-2b
T-2 toxin
SGZ
DAS
DAS
DNA Oggl Parpl
DNA
(Mohanty et al., 2017) ©
SGZ Kitlg
stem cell factor (SCF)  type-1
type-1
type-2 KIT

@inetal., 2012;



Sun et ., 2004) 7 6.0 ppm

Kit
Kitl mMRNA
DAS
type-1 type-2
SCF/KIT

(Itoet al., 1999) 9

DAS
SGZ
SFCIKIT
DAS 6.0 ppm
SGZ DNA 2
yYH2AX
2

DAS

DNA

(Kavanagh et d., 2013; Han and Yu, 2010) 1*1) DAS

DNA Oggl  Parpl
DAS Cdkn2a
Rbl Tp53
DAS pl6'NK4a.RB p53
DNA
YH2AX

(Okamura and Nohara,
2016; Piekna-Przybylskaet a., 2017) 1419

(Mayura et a., 1987)2 DAS

in vivo DAS
DNA

(Hassanane et al., 2000) 13

DAS SGZ
clastogenic DNA 2
DNA 2
MRNA
YH2AX

yH2AX
mMRNA

DAS 6.0ppm  GABA
PVALB
A
T-2 toxin PVALB
type-1
type-2b DAS
type-3
(Tanakaet al., 2016)9 PVALB
type-2
(Freund and
Buzséki, 1996; Tozuka et al., 2005) 1617
TBR2 DCX
DCX
6.0 ppm

Chrna7

(Kaneko et al., 2006) 18

(Campbell et &., 2010) 19 DAS
CHRNA7

type-3



RELN
(Gong et
al., 2007)
RELN
RELN
(Toescacet al., 2016) 2
DAS 2.0ppm
RELN
2.0 ppm
type-1 type-3
RELN
(Sibbeet a.,
2015) 2
RELN
type-1
ARC
6.0 ppm
FOS COX2
0.6 ppm
RELN

ARC (Dong et d., 2003)

ARC
(Kuiperset al., 2009) Y DAS
RELN
6.0 ppm
Itsnl Itsnl

intersectin 1 RELN

56

(Jakob et ., 2017)® Itsnl
ARC

STC
STC

21 15.0 ppm
SGZ
type-2b
Je~ A BRI e D i) 2 r i & - D AT AR

CALB1
PVALB GABA
GABA
PVALB
CALB1 15.0 ppm
PVALB
type-2
(Song et a., 2013) d
type-3
PVALB CALB1
calcium-buffering protein
(Verdaguer et al., 2015) % PVALB
CALB1 STC
SGZ
PCNA
STC



O ppm 15.0 ppm
DNA Apexl  Erccl
STC
DNA SGZ
PCNA 15.0 ppm
STC type-2b type-3
15ppm STC G1
Gz
cyclin-dependent kinase; CDK
STC
G4/S GJoIM
CDK
Ccnd2
STC D
CDK4 CDK®6
cyclin D-CDK4/6
G1 S (Malumbres &
Barbacid, 2009) 2"
Ccnd2
15.0 ppm
type-3
(Campbell et al., 2010) %) STC
CHRNAY

CHRNB2

(Kaneko et al., 2006) 2
CHRNB2 GABA

SGZ

al., 2004) %
CHRNB2
GABA
(Pitler and Alger, 1992) 3V
STC Chrnb2
Chrnb2

15 ppm
GABA
SGz

CHRNAY

SGZ

(Harrist et

GABA

(Liuand Wu,

2006) %
Chrna7

15ppm STC

GABA

(CNTF)
(Yang et al., 2008) 3
SGZ

D2

(Takamuraet al., 2014) 34
GABA
(Mahadik et al., 1988) ®

ChAT

D2
ChAT
(Levey et al., 1984) %9

Drd2 CNTF

57

Chrna7

D2

ChAT



trkB

(Altar et al., 1994) 30 PVALB
BDNF
(Danzer and McNamara, 2004;
Waterhouse et al., 2012) %839 15 ppm
STC Bdnf

BDNF PVALB

77
GABA
STC
E.
CIT
DAS STC
SGz
CIT type-1
type-2 type-3
DAS type-1

STC type-2b
R~ A BRI E O T 22 R & 9~ D AT

CIT GABA

DAS
GABA

58

STC
GABA
DNA GiJ/S Go/M
BDNF PVALB
CIT 1ppm 0.13-0.51 mg/kg / DAS
0.6 ppm 0.09-0.29 mg/kg / STC

5.0 ppm 0.34-0.85 mg/kg /

1

2)

3

4)

Yamasaki M, Okada R, Takasaki C, Toki S,
Fukaya M, Natsume R, Sakimura K, MishinaM,
Shirakawa T, Watanabe M. Opposing role of
NMDA receptor GIUN2B and GIUN2D in
somatosensory development and maturation. J
Neurosci. 2014; 34(35): 11534-11548.

von Engelhardt J, Bocklisch C, Tonges L, Herb
A, MishinaM, Monyer H. GluN2D-containing
NMDA receptors-mediate synaptic currentsin
hippocampal interneurons and pyramidal cellsin
juvenile mice. Front Cell Neurosci. 2015; 9: 95.
Song J, Sun J, Moss J, Wen Z, Sun GJ, Hsu D,
Zhong C, Davoudi H, Christian KM, Toni N,
Ming GL, Song H. Parvalbumin interneurons
mediate neuronal circuitry-neurogenesis
coupling in the adult hippocampus. Nat Neurosci.
2013; 16(12): 1728-1730.

Tanaka T, Abe H, KimuraM, Onda N, Mizukami
S, Yoshida T, Shibutani M. Developmental



5)

6)

7)

8)

9)

10)

11)

12)

exposure to T-2 toxin reversibly affects postnatal
hippocampal neurogenesis and reduces neural
stem cells and progenitor cellsin mice. Arch
Toxicol. 2016; 90(8): 2009-2024.

NakajimaK, Tanaka T, Masubuchi Y, Ito 'Y,
Kikuchi S, Woo GH, Yoshida T, Shibutani M.
Developmental Exposure of Mice to T-2 Toxin
Increases Astrocytes and Hippocampal Neural
Stem Cells Expressing Metall othionein.
Neurotox Res. 2019; 35(3): 668-683.

Mohanty K, Dada R, Dada T. Oxidative DNA
damage and reduced expression of DNA repair
genes: Rolein primary open angle glaucoma
(POAG). Ophthalmic Genet. 2017; 38(5): 446
450.

JinK, Mao XO, SunY, XielL, Greenberg DA.
Stem cell factor stimulates neurogenesisin vitro
and invivo. J Clin Invest. 2002; 110(3): 311-
319.

SunL, LeeJ, FineHA. Neuronally expressed
stem cell factor induces neural stem cell
migration to areas of brain injury. J Clin Invest.
2004; 113(9): 1364-1374.

Ito M, Kawa, Ono H, OkuraM, BabaT,
Kubota Y, Nishikawa Sl, Mizoguchi M. Removal
of stem cell factor or addition of monoclonal
anti-c-KIT antibody induces apoptosisin murine
melanocyte precursors. J Invest Dermatol. 1999;
112(5): 796-801.

Kavanagh JN, Redmond KM, Schettino G, Prise
KM. DNA double strand break repair: a radiation
perspective. Antioxid Redox Signal. 2013;
18(18): 2458-2472.

Han W, Yu NK, lonizing radiation, DNA double
strand break and mutation. 2010. Advancesin
Genetics Research. Vol 4. chapter 7. 1-13.
Mayura K, Smith EE, Clement BA, Harvey RB,
Kubena LF, Phillips TD. Developmental toxicity

13)

14)

15)

16)

17)

18)

19)

20)

21)

of diacetoxyscirpenol in the mouse. Toxicology.
1987; 45(3): 245-255.

Hassanane M, AbdallaE, El-Fiky S, Amer M,
Hamdy A. Mutagenicity of the mycotoxin
diacetoxyscirpenol on somatic and germ cells of
mice. Mycotoxin Res. 2000; 16(1): 53-64.
Okamura K, Nohara K. Long-term arsenite
exposure induces premature senescence in B cell
lymphomaA20 cells. Arch Toxicol. 2016; 90(4):
793-803.

Piekna-Przybylska D, Sharma G, Maggirwar SB,
Bambara RA. Deficiency in DNA damage
response, a new characteristic of cellsinfected
with latent HIV-1. Cell Cycle. 2017; 16(10):
968-978.

Freund TF, Buzséki G. Interneurons of the
hippocampus. Hippocampus. 1996; 6(4):
347-470.

TozukaY, Fukuda S, Namba T, Seki T, Hisatsune
T. GABAergic excitation promotes neuronal
differentiation in adult hippocampal progenitor
cells. Neuron. 2005; 47(6): 803-815.

Kaneko N, Okano H, Sawamoto K. Role of the
cholinergic system in regulating survival of
newborn neurons in the adult mouse dentate
gyrus and olfactory bulb. Genes Cells. 2006;
11(10): 1145-1159.

Campbell NR, Fernandes CC, Halff AW, Berg
DK. Endogenous signaling through
alpha7-containing nicotinic receptors promotes
meaturation and integration of adult-born neurons
in the hippocampus. J Neurosci. 2010; 30(26):
8734-8744.

Gong C, Wang TW, Huang HS, Parent JM.
Reelin regulates neuronal progenitor migration in
intact and epileptic hippocampus. J Neurosci.
2007; 27(8): 1803-1811.

Toesca A, Geloso MC, Mongiovi AM, Furno A,



22)

23)

24)

25)

26)

27)

28)

SchiattarellaA, Michetti F, Corvino V.
Trimethyltin Modul ates Reelin Expression and
Endogenous Neurogenesis in the Hippocampus
of Developing Rats. Neurochem Res. 2016;
41(7): 1559-1569.

Sibbe M, Kulik A. GABAergic Regulation of
Adult Hippocampal Neurogenesis. Mol
Neurobiol. 2017; 54: 5497-5510.

Dong E, Caruncho H, Liu WS, Smalheiser NR,
Grayson DR, Costa E, Guidotti A. A
reelin-integrin receptor interaction regulates Arc
MRNA tranglation in synaptoneurosomes. Proc
Natl Acad Sci U SA. 2003; 100(9): 5479-5484.
Kuipers SD, Tiron A, Soule J, Messaoudi E,
Trentani A, Bramham CR. Selective survival and
maturation of adult-born dentate granule cells
expressing the immediate early gene Arc/Arg3.1.
PL0S One. 2009; 4(3): e4885.

Jakob B, Kochlamazashvili G, Japel M, Gauhar
A, Bock HH, Maritzen T, Haucke V. Intersectin 1
is a component of the Reelin pathway to regulate
neuronal migration and synaptic plasticity in the
hippocampus. Proc Natl Acad Sci U SA. 2017;
114(21): 5533-5538.

Verdaguer E, Brox S, Petrov D, Olloguequi J,

Romero R, de Lemos ML, Camins A, Auladell C.

Vulnerability of calbindin, calretinin and
parvalbumin in a transgenic/knock-in
APPswe/PS1dE9 mouse model of Alzheimer
disease together with disruption of hippocampal
neurogenesis. Exp Gerontol. 2015; 69: 176-188.
Malumbres M, Barbacid M. Cell cycle, CDKs
and cancer: a changing paradigm. Nat Rev
Cancer. 2009; 9(3): 153-166.

Campbell NR, Fernandes CC, Halff AW, Berg
DK. Endogenous signaling through
alpha7-containing nicotinic receptors promotes

meaturation and integration of adult-born neurons

60

29)

30)

31)

32)

33)

34)

35)

36)

in the hippocampus. J Neurosci. 2010; 30(26):
8734-8744.

Kaneko N, Okano H, Sawamoto K. Role of the
cholinergic system in regulating survival of
newborn neurons in the adult mouse dentate
gyrus and olfactory bulb. Genes Cells. 2006;
11(10): 1145-1159.

Harrist A, Beech RD, King SL, Zanardi A,
Cleary MA, Caldarone BJ, Eisch A, Zoli M,
Picciotto MR. Alteration of hippocampal cell
proliferation in mice lacking the beta 2 subunit
of the neuronal nicotinic acetylcholine receptor.
Synapse. 2004; 54(4): 200-206.

Pitler TA, Alger BE. Cholinergic excitation of
GABAergic interneuronsin the rat hippocampal
dlice. JPhysiol. 1992; 450: 127-142.

Liu Q, Wu J. Neuronal nicotinic acetylcholine
receptors serve as sensitive targets that mediate
beta-amyloid neurotoxicity. Acta Pharmacol Sin.
2006; 27(10): 1277-1286.

Yang P, Arnold SA, Habas A, Hetman M, Hagg T.
Ciliary neurotrophic factor mediates dopamine
D2 receptor-induced CNS neurogenesisin adult
mice. J Neurosci. 2008; 28(9): 2231-2241.
Takamura N, Nakagawa S, Masuda T, Boku S,
Kato A, Song N, An'Y, Kitaichi Y, InoueT,
Koyama T, Kusumi |. The effect of dopamine on
adult hippocampal neurogenesis. Prog
Neuropsychopharmacol Biol Psychiatry. 2014;
50: 116-124.

Mahadik SP, Laev H, Korenovsky A, Karpiak SE.
Haloperidol altersrat CNS cholinergic system:
enzymatic and morphological analyses. Biol
Psychiatry. 1988; 24(2): 199-217.

Levey Al, Wainer BH, Rye DB, Mufson EJ,
Mesulam MM. Choline
acetyltransferase-immunoreactive neurons

intrinsic to rodent cortex and distinction from



37)

38)

acetylcholinesterase-positive neurons.
Neuroscience. 1984; 13(2): 341-353.

Altar CA, Boylan CB, Fritsche M, Jackson C,
Hyman C, Lindsay RM. The neurotrophins
NT-4/5 and BDNF augment serotonin, dopamine,
and GABAergic systems during behaviorally
effective infusions to the substantia nigra. Exp
Neurol. 1994; 130(1): 31-40.

Danzer SC, McNamara JO. Localization of
brain-derived neurotrophic factor to distinct
terminals of mossy fiber axonsimplies
regulation of both excitation and feedforward
inhibition of CA3 pyramidal cells. J Neurosci.
2004; 24(50): 11346-11355.

39) Waterhouse EG, An JJ, Orefice LL, Baydyuk M,

1

2)

Liao GY, Zheng K, Lu B, Xu B. BDNF promotes
differentiation and maturation of adult-born
neurons through GABAergic transmission. J
Neurosci. 2012; 32(41): 14318-14330.

NakajimaK, Masubuchi Y, Ito Y, Inohana M,
Takino M, Saegusa Y, Yoshida T, Sugita-Konishi
Y, Shibutani M. Developmental exposure of
citreoviridin transiently affects hippocampal
neurogenesis targeting multiple regulatory
functionsin mice. Food Chem Toxicol. 2018;
120: 590-602.

NakgjimaK, Tanaka T, Masubuchi Y, Ito Y,
Kikuchi S, Woo GH, Yoshida T, Shibutani M.
Developmental Exposure of Mice to T-2 Toxin
Increases Astrocytes and Hippocampal Neural
Stem Cells Expressing Metallothionein.
Neurotox Res. 2019; 35(3): 668-683.

61

1)

2)

3)

4)

5)

44

P-42 S229 7 10-12

2017

T-2 toxin

metallothionein

34
34

P-56 p93 1 2526 2018

45

18-20 2018

45
P-44 S230 7

Kota Nakajima, Yuko Ito, Yasunori Masubuchi,
Satomi Kikuchi, Toshinori Yoshida, Yoshiko
Sugita-Konishi, Makoto Shibutani: Reversal

effect of citreoviridin and irreversible effect of

diacetoxyscirpenol on hippocampal

neurogenesis by developmental exposurein
mice. ESVP-ECVP Annua Meeting, Rumania,

September 5-8™", 2018

161
161



BO-33 P.309 9

11-13 2018
6)
35
35
P-02 p61 1 31-2 1 2019
H.
1
2
3.

62



Table 1. Primary antibodies and experimental conditions used in immunohistochemistry

Antigen Abbreviate Host  Clonality  Clone Dilution Antigen retrieval Manufacturer
d name species number condition
Activity-regulated ARC Rabbit Polyclonal n.a 1:300 Autoclaving, pH 6.02 SantaCruz
cytoskel eton-associate 1gG Biotechnology, Inc.
d protein (Dallas, TX, USA)
Calbindin-D-28K CALB1 Mouse Monoclona CB-955 1:500 Microwaving, pH 6.0° Sigma-Aldrich
1gG1 Chemical Co. (St.
Louis, MO, USA)
Calbindin-D-29K CALB2 Mouse Monoclonal CRTOL/ 1:100 Microwaving, pH 6.0 LifeSpan Biosciences,
(Cdretinin) 19G1 O.N.40 Inc. (Seattle, WA,
USA)
Cyclooxygenase-2 COX2 Mouse Monoclonal 33/Cox- 1:200  Autoclaving, pH 9.0¢ BD Biosciences, Inc.
1gG1 2 (San Jose, CA, USA)
Doublecortin DCX Rabbit Polyclonal n.a 1:1000 None Abcam Inc.
1gG (Cambridge, UK)
Glia fibrillary acidic GFAP Mouse Monoclonal GA5 1:200 None EMD Millipore
protein 1gG1 (Billerica, MA, USA)
Glutamate receptor 1 GRIAL Rabbit Polyclona n.a 1:1000 Autoclaving, pH 6.0  Abcam Inc.
(AMPA subtype) 109G
Glutamate receptor — GRIN2D  Rabbit Polyclonal n.a 1:100 Autoclaving, pH 9.0 LifeSpan Biosciences,
ionotropic (NMDA 1gG Inc.
receptor)
Neuron-specific NeuN Mouse Monoclona A60 1:100 None EMD Millipore
nuclear protein 19G1
Parvalbumin PVALB Mouse Monoclonal PARV-1 1:1000 Microwaving, pH 6.0 EMD Millipore
1gG1 9
Proliferating cell PCNA Mouse Monoclonal PC10 1:200 None Dako (Glostrup,
nuclear antigen 10G2a Denmark)
Redlin RELN Mouse Monoclona G10 1:1000 None Novus Biologicals,
1gG1 Inc. (Littleton, CO,
USA)
Sex determining SOX2 Mouse Monoclonal 9-9-3  1:4000 None Abcam Inc.
region Y (SRY)-box 2 19G1
Somatostatin SST Rabbit Polyclonal n.a 1:500 Microwaving, pH 6.0 Abcam Inc.
1gG
T box brain 2 TBR2 Rabbit Polyclona n.a 1:500 Autoclaving, pH 6.0  Abcam Inc.
109G
Tubulin, beta3 class TUBB3 Mouse Monoclonal TuJ}1 1:500 Microwaving, pH 6.0 Abcam Inc.
11 19G2a

@ Autoclaving at 121°C for 10 min in 10 mM citrate buffer (pH 6.0).
bMicrowaving at 90°C for 10 minin 10 mM citrate buffer (pH 6.0).
¢ Autoclaving at 121°C for 10 min in Target Retrieval Solution (pH 9.0; Dako).
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Figure 1. Body weight, food consumption and water consumption of dams given citreoviridin from
GD 6to PND 21in thediet.

* P < 0.05, significantly different from untreated controls by Dunnett's or Steel’s test.
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Figure 2. Body weight of male and female offspring exposed to citreoviridin at postnatal day. (A)
Male offspring. (B) Female offspring.

* P<0.05, ** P < 0.0, significantly different from untreated controls by Dunnett's or Steel’s test.
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Table 2. Reproductive and general parameter s of dams given citreoviridin from GD 6 to PND 21

Citreoviridin (ppm)
0 (Control) 1 3 10
No. of dams 9 10 10 10
Reproductive parameters
No. of implantation sites 14.75+1.39 14.80+1.55 15.33+2.06 13.89+2.09
No. of live offspring 13.78+2.22 13.30+1.25 13.56+1.81 13.33+1.58
Mean body weight (GD, g) 46.49+4.75 47.36+3.12 47.53+3.37 47.39+£3.68
Mean body weight (PND, g) 46.76+2.53 47.18+2.69 47.82+2.70 46.81+£2.58
Food intake (GD, g/animal/day) 2 6.63+0.82 6.04+0.42 6.68+0.70 6.80+1.48
Food intake (PND, g/animal/day) 2 23.63+£1.21 24.22+1.39 24.05+1.22 23.47+1.59
Water consumption (GD, g/animal/day) 2 9.89+0.86 9.56+1.13 9.96+1.15 9.98+1.15
Water consumption (PND, g/animal/day) 2 35.46+5.37 34.67+3.81 36.82+3.47 36.40+4.18
Citreoviridin intake

GD, mg/kg body weight/day @ 0 0.13+0.01 0.42+0.05 1.46+0.43
PND, mg/kg body weight/day @ 0 0.51+0.02 1.51+0.11 5.02+0.37

Mean + SD.
a@Mean val ue of each week.
Abbreviation: GD; gestation day, PND; postnatal day.
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Table 3. Body and organ weights at the prepubertal and ter minal necropsies of offspring

Citreoviridin in diet (ppm)

0 (Control) 1 3 10
Male offspring on PND 21
No. of animals examined 19 22 19 15
Body weight (g) 1858+1.442  18.74+1.16 18.80+1.09 17.43+1.75
Brainweight  Absolute (g) 0.45+0.02 0.45+0.02 0.46+0.02 0.44+0.02
Relative (g/100g BW) 2.43+0.16 2.42+0.12 2.44+0.15 2.55+0.23
Liver weight  Absolute () 0.96+0.11 0.99+0.08 1.01+0.10 0.93+£0.11
Relative (g/100g BW) 5.19+0.51 5.26+0.32 5.35+0.43 5.32+0.17
Kidneys weight Absolute () 0.13+0.01 0.13+0.01 0.14+0.01 0.13+£0.02
Relative (g/100g BW) 0.72+0.06 0.71+0.05 0.74+0.05 0.74+0.06
Female offspring on PND 21
No. of animals examined 10 10 10 10
Body weight (g) 16.98+0.82 17.47+0.89 17.86+1.86 17.05+2.19
Brainweight  Absolute (g) 0.44+0.01 0.45+0.02 * 0.45+0.02 0.44+0.02
Relative (g/100g BW) 2.57+0.11 2.60+0.17 2.53+£0.22 2.64+0.29
Liver weight  Absolute () 0.79+0.07 0.81+0.12 0.81+0.08 0.78+0.12
Relative (g/100g BW) 4.67+0.31 4.62+0.60 4.56+0.15 4.56+0.19
Kidneys weight Absolute () 0.12+0.01 0.14+0.02 * 0.13+0.02 0.12+0.01
Relative (g/100g BW) 0.70+0.04 0.79+0.06**  0.71+0.05 0.73+0.05
Male offspring on PND 77
No. of animals examined 12 11 12 12
Body weight (g) 51.68+3.91 50.89+2.13 52.02+3.88 51.27+5.05
Brainweight  Absolute (g) 0.48+0.02 0.50+0.02 * 0.49+0.02 0.49+0.02
Relative (g/100g BW) 0.96+0.07 1.00+0.09 0.96+0.11 0.94+0.09
Liver weight ~ Absolute (g) 2.40+0.19 2.24+0.29 2.26+0.38 2.29+0.42
Relative (g/100g BW) 4.79+0.46 4.45+0.28 4.37+0.49 4.38+0.45
Kidneys weight Absolute (g) 0.36+0.03 0.37+0.03 0.36+0.05 0.36+0.02
Relative (g/100g BW) 0.73+0.08 0.73+0.08 0.69+0.08 0.70+0.06
Female offspring on PND 77
No. of animals examined 10 10 10 10
Body weight (g) 43.63+6.19 45.88+3.32 4157+3.64 45.93+5.77
Brainweight  Absolute (g) 0.49+0.03 0.51+0.03 0.50+0.02 0.50+0.02
Relative (g/100g BW) 1.13+0.19 1.11+0.13 1.17+0.10 1.13+0.17
Liver weight ~ Absolute (g) 1.90+0.46 1.98+0.21 1.70+0.23 1.90+0.20
Relative (g/100g BW) 4.23+0.66 4.32+0.30 3.95+0.43 4.26+0.49
Kidneys weight Absolute (g) 0.23+0.03 0.25+0.03 0.24+0.02 0.24+0.01
Relative (g/100g BW) 0.52+0.06 0.54+0.08 0.55+0.07 0.54+0.09

Abbreviations: BW, body weight; PND, postnatal day.
a@Mean + SD.

*P < 0.05, **P < 0.01, significantly different from O-ppm controls by Dunnett’s test or Steel’s test.
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Table 4. Histopathological findings of dams exposed to citreoviridin from gestation day 6 to day 21

after delivery
Citreoviridin in diet (ppm)
0 (Contral) 1 3 10
No. of dams examined 9 10 10 10
Brain
Abnormalities detected o2 0 0 0
Liver
Abnormalities detected 02(0/0/0) ® 2 (2/0/0) 3 (2/1/0) 4 (2/2/0)t
Kidney
Abnormalities detected 0 0 0 0

aTotal number of animals that 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.

P < 0.05, significantly different from O-ppm controls by Mann-Whitney’s U-test.
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Figure 3. Digtribution and number of immunoreactive cdls for neuronal stage-defining markers of
granule cdll lineages in the subgranular zone (SGZ), and a mature neuronal marker in the granule
cdl layer (GCL) of the hippocampal dentate gyrus of male PND 21 and PND 77 offspring exposed
to citreoviridin. (A) Glia fibrillary acidic protein (GFAP) in the SGZ, arrowheads indicate
immunoreactive cells. (B) Sex determining region Y (SRY)-box 2 (SOX2) in the SGZ. (C) T box brain 2
(TBR2) in the SGZ. (D) Doublecortin (DCX) in the SGZ. (E) Tubulin, beta 3 class Il (TUBB3) in the
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SGZ. (F) Neuron-specific nuclear protein (NeuN) in the GCL. Representative images from 0 ppm
controls and the 10 ppm group at PND 21 are shown. Magnification: 400x; bar = 50 um. Graphs show the
number of immunoreactive cellg/unit length (mm) of the SGZ or GCL of the bilateral sides. Values are
expressed as mean + SD. N = 8-10/group (0 ppm controls and 10 ppm citreoviridin 9; 1 ppm citreoviridin,
10; 3 ppm citreoviridin, 8).
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Figure 4. Digtribution and number of immunoreactive cdls 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 citreoviridin. (A) Reelin (RELN). (B) Parvalbumin (PVALB). (C) Calbindin
(CALB1), arrowheads indicate immunoreactive cells. (D) Calretinin (CALB2), arrowheads indicate

immunoreactive cells. (E) Somatostatin (SST). (F) NeuN. Representative images from O ppm controls and

the 10 ppm group at PND 21 are shown. Magnification: 200%; bar = 100 pm. Graphs show the number of
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immunoreactive cells/unit area (mm?) of the hilus of bilateral hemispheres. Values are expressed as the
mean + SD. N = 8-10/group (0 ppm controls and 10 ppm citreoviridin 9; 1 ppm citreoviridin, 10; 3 ppm

citreoviridin, 8).
*P < 0.05, significantly different from O-ppm controls by Dunnett’s test or Steel’s test.
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Figure 5. Digtribution and number of apoptotic and proliferating cdls in the SGZ of the
hippocampal dentate gyrus of male PND 21 and PND 77 offspring exposed to citreoviridin. (A)
Terminal deoxynucleotidyl transferase dUTP nick-end labeling (TUNEL). (B) Proliferating cell nuclear
antigen (PCNA). Representative images from 0 ppm controls and the 10 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 of the bilateral sides. Values are expressed as the mean + SD. N = 8-10/group (O ppm controls

and 10 ppm citreoviridin 9; 1 ppm citreoviridin, 10; 3 ppm citreoviridin, 8).

* P < 0.05, significantly different from O-ppm controls by Dunnett’s test or Steel’s test.
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Figure 6. Digtribution and number of synaptic plagticity in the GCL of the hippocampal dentate
gyrus of male PND 21 and PND 77 offspring exposed to citreoviridin. (A) Activity-regulated
cytoskeleton-associated protein (ARC). (B) Cyclooxygenase-2 (COX2). Representative images from 0
ppm controls and the 10 ppm group at PND 21 are shown. Magnification: 400x; bar = 50 um. Graphs
show the number of immunoreactive cellg/unit length (mm) of the SGZ of the bilateral sides. Values are
expressed as the mean + SD. N = 8-10/group (0O ppm controls and 10 ppm citreoviridin 9; 1 ppm
citreoviridin, 10; 3 ppm citreoviridin, 8).

* P < 0.05, significantly different from O-ppm controls by Dunnett’s test or Steel’s test.
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Figure 7. Digtribution and number of glutamate receptorsin the hilus of the hippocampal dentate
gyrus of male PND 21 and PND 77 offspring exposed to citreoviridin. (A) Glutamate receptor,
ionotropic, AMPAL (alpha 1) (GRIAL). (B) Glutamate receptor ionotropic, NMDA 2D (GRIN2D).
Representative images from 0 ppm controls and the 10 ppm group at PND 21 are shown. Magnification:
200x; bar = 100 pm. Graphs show the number of immunoreactive cells/unit area (mm?) of the hilus of the
bilateral hemispheres. Values are expressed as the mean + SD. N = 8-10/group (0 ppm controls and 10
ppm citreoviridin 9; 1 ppm citreoviridin, 10; 3 ppm citreoviridin, 8).

* P < 0.05, significantly different from O-ppm controls by Dunnett’s test or Steel’s test.
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Table5. Transcript levelsin the hippocampal dentate gyrus of PND 21 offspring exposed to

citreoviridin

Citreoviridin in diet (ppm)

0 (Control)
Relative transcript level normalized to Relative transcript level normalized to
Gapdh Hprt Gapdh Hprt
No. of animals examined 6 6 6 6

Neurona stage-defining markers of granule cell lineages

Gfap 1.01+0.152 1.05+0.32 1.40+0.22 ** 1.73+0.30 **

Sox2 1.03+0.23 1.01+0.18 1.12+0.20 1.38+0.19 **

Pax6 1.16+0.66 1.12+0.59 1.44+0.67 1.81+0.90

Dpysl3 1.01+0.18 1.03+0.24 0.94+0.17 1.16+0.22

Eomes 1.08+0.43 1.13+0.51 3.70+£1.24 ** 4514+1.39 **

Neurodl 1.07+0.35 1.11+0.42 1.70+0.45* 2.12+0.63 **

Dcx 1.02+0.19 1.02+0.18 1.59+0.30 ** 1.99+0.51 **
Interneuron and mossy cell markers

Pvalb 1.06+0.35 1.02+0.23 0.61+0.28 * 0.73+0.28

Reln 1.02+0.22 1.02+0.19 0.97+0.21 1.22+0.38

Calbl 1.04+0.33 1.04+0.30 1.08+£0.27 1.34+0.36

Sst 1.02+0.23 1.05+£0.33 1.55+0.31 ** 1.91+0.39 **
Neurotrophin-related markers

Bdnf 1.04+0.31 1.02+0.23 1.34+0.37 1.68+0.52 **

Ntrk2 1.00+0.06 1.01+0.18 1.14+0.13* 1.41+0.23 **
Synaptic plasticity-related markers

Arc 1.08+0.43 1.15+0.55 2.03+0.77 * 2.51+0.86 **

Fos 1.04+0.34 1.04+0.31 1.00+£0.54 1.27+0.77

Ptgs2 1.08+0.40 1.03+0.25 1.15+0.47 1.42+0.58
Glutamate transporters and receptors

Scl7a6 1.05+0.34 1.01+0.14 0.48+0.32 * 0.59+0.33 *

Scl7a7 1.06+0.33 1.12+0.49 1.53+0.31* 1.89+0.42 *

Grial 1.03+0.29 1.05+0.33 1.21+0.29 1.52+0.46

Gria2 1.03+0.26 1.03+0.25 1.21+0.34 1.51+0.46 *

Gria3 1.01+0.15 1.02+0.20 1.16+0.29 1.45+0.42 *

Grin2a 1.03+0.23 1.07+0.38 1.29+0.52 1.61+0.67

Grin2d 1.06+0.33 1.03+0.26 0.60+0.10 ** 0.74+0.16 *
Cholinergic receptors

Chrnad 1.04+0.27 1.04+0.33 0.62+0.27 * 0.75+0.27

Chrna7 1.01+0.14 1.03+£0.25 0.89+0.20 1.10+0.27

Chrnb2 1.04+0.27 1.03+0.24 0.77+£0.11 * 0.96+0.15
Antioxidant enzymes

Sodl 1.04+0.29 1.03+0.27 0.87+0.18 1.08+0.23

Sod2 1.02+0.22 1.01+0.17 0.76+0.14 0.95+0.22

Abbreviations: Arc, activity regulated cytoskeletal-associated protein; Bdnf, brain-derived neurotrophic
factor; Calbl, calbindin 1; Chrna4, cholinergic receptor, nicotinic, apha polypeptide 4; Chrna?,
cholinergic receptor, nicotinic, alpha polypeptide 7; Chrnb2, cholinergic receptor, nicotinic, beta
polypeptide 2 (neuronal); Dcx, doublecortin; Dpys 3, dihydropyrimidinase-like 3, also known as Tuc4;
Eomes (Tbr2), eomesodermin homolog; Fos, FBJ osteosarcoma oncogene; Gapdh, glyceral dehyde
3-phosphate dehydrogenase; Gfap, grail fibrillary acidic protein; Grial, glutamate receptor, ionotropic,
AMPAL1 (aphal); Gria2, glutamate receptor, ionotropic, Gria3, glutamate receptor, ionotropic, AMPA3
(alpha 3); Grin2a, glutamate receptor, ionotropic, NMDA2A (epsilon 1); Grin2d, glutamate receptor,
ionotropic, NMDA2D (epsilon 4); Hprt, hypoxanthine phosphoribosyl transferase; Neurod1, neurogenic
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differentiation 1; Ntrk2, neurotrophic tyrosine kinase, receptor, type2; Ptgs2, prostaglandin-endoperoxide
synthase 2; Pax6, paired box 6; PND, postnatal day; Pvalb, parvalbumin; Reln, reelin; Sc17a6, solute
carrier family 17 (sodium-dependent inorganic phosphate cotransporter), member 6; Scl17a7, solute
carrier family 17 (sodium-dependent inorganic phosphate cotransporter), member 7; Sod1, superoxide
dismutase 1, soluble; Sod2, superoxide dismutase 2, mitochondrial; .Sox2, SRY (sex determining region
Y)-box 2; Sst, somatostatin.2Mean + SD. *P < 0.05, **P < 0.01, significantly different from 0-ppm
control by Student’s t-test or Aspin-Welch’s t-test.
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Table 6. Transcript levelsin the hippocampal dentate gyrus of PND 77 offspring exposed to

citreoviridin

Citreoviridin in diet (ppm)

0 (Control)
Relative transcript level normalized to Relative transcript level normalized to
Gapdh Hprt Gapdh Hprt
No. of animals examined 6 6 6 6

Neurona stage-defining markers of granule cell lineages

Gfap 1.01+0.182 1.01+0.13 0.66+0.16 ** 0.78+0.13 *

Sox2 1.01+0.11 1.00+0.09 0.75+0.24 * 0.88+0.19

Pax6 1.02+0.21 1.01+0.11 0.71+0.14 * 0.85+0.16

Dpysl3 1.02+0.20 1.02+0.22 0.92+0.15 1.10+0.16

Eomes 1.27+0.99 1.27+1.04 0.25+0.44 * 0.28+0.49

Neurod1 1.07+0.39 1.06+0.33 0.39+£0.17 ** 0.46+0.16 **

Dcx 1.02+0.25 1.02+0.21 0.63+£0.17 ** 0.74+£0.11 *
Interneuron and mossy cell markers

Pvalb 1.14+0.69 1.17+0.78 3.06+0.84 ** 3.73+1.26 **

Reln 1.10+0.55 1.10+0.58 0.84+0.64 0.96+0.65

Calbl 1.01+0.14 1.00+0.08 0.58+0.24 * 0.68+0.22

Sst 1.05+0.38 1.06+0.40 1.46+0.50 1.74+0.54 *
Neurotrophin-related markers

Bdnf 1.05+0.35 1.03+0.26 0.35+0.15 ** 0.41+0.13 **

Ntrk2 1.01+0.16 1.01+0.17 0.94+0.15 1.12+0.17
Synaptic plasticity-related markers

Arc 1.14+0.67 1.13+0.68 0.64+0.43 0.74+0.45

Fos 1.04+0.33 1.05+0.37 0.61+0.15* 0.73+£0.21

Ptgs2 1.05+0.12 1.00+0.03 0.90+0.22 1.08+0.27
Glutamate transporters and receptors

Scl7a6 1.18+0.72 1.21+0.80 1.59+0.49 1.95+0.72

Scl7a7 1.07+£0.42 1.05+0.33 0.57+£0.20 * 0.67+0.21 *

Grial 1.02+0.20 1.01+0.11 0.44+0.13 ** 0.50+0.09 **

Gria2 1.02+0.24 1.01+0.16 0.60+0.27 * 0.69+0.23 *

Gria3 1.01+0.16 1.00+0.06 0.97+0.14 1.16+0.17

Grin2a 1.04+0.35 1.03+0.25 0.66+0.16 * 0.78+0.14

Grin2d 1.05+0.40 1.02+0.26 0.65+0.14 * 0.77+0.13
Cholinergic receptors

Chrna4d 1.06+0.40 1.08+0.46 1.81+0.26 ** 2.22+0.64 **

Chrna7 1.03+0.27 1.01+0.16 0.47+£0.13 ** 0.55+0.09 **

Chrnb2 1.01+0.12 1.01+0.16 1.42+0.19 ** 1.70+£0.27 **

Abbreviations: Arc, activity regulated cytoskeletal-associated protein; Bdnf, brain-derived neurotrophic

factor; Calbl, calbindin 1; Chrna4, cholinergic receptor, nicotinic, apha polypeptide 4; Chrna?,
cholinergic receptor, nicotinic, alpha polypeptide 7; Chrnb2, cholinergic receptor, nicotinic, beta

polypeptide 2 (neuronal); Dcx, doublecortin; Dpys 3, dihydropyrimidinase-like 3, also known as Tuc4;
Eomes (Tbr2), eomesodermin homolog; Fos, FBJ osteosarcoma oncogene; Gapdh, glyceral dehyde
3-phosphate dehydrogenase; Gfap, grail fibrillary acidic protein; Grial, glutamate receptor, ionotropic,
AMPAL1 (apha1); Gria2, glutamate receptor, ionotropic, Gria3, glutamate receptor, ionotropic, AMPA3
(alpha 3); Grin2a, glutamate receptor, ionotropic, NMDA2A (epsilon 1); Grin2d, glutamate receptor,
ionotropic, NMDA2D (epsilon 4); Hprt, hypoxanthine phosphoribosyltransferase; Neurodl, neurogenic
differentiation 1; Ntrk2, neurotrophic tyrosine kinase, receptor, type2; Ptgs2, prostaglandin-endoperoxide
synthase 2; Pax6, paired box 6; PND, postnatal day; Pvalb, parvalbumin; Reln, reelin; Sc17a6, solute
carrier family 17 (sodium-dependent inorganic phosphate cotransporter), member 6; Scl7a7, solute
carrier family 17 (sodium-dependent inorganic phosphate cotransporter), member 7; Sox2, SRY (sex

determining region Y)-box 2; Sst, somatostatin.
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a@Mean + SD.
*P < 0.05, **P < 0.01, significantly different from 0 ppm control by Student’s t-test or Aspin-Welch’s

t-test.
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Table 7. Primary antibodies and experimental conditions used in immunohistochemistry

Antigen Abbreviated Host Clonality = Clone Dilution Antigen retrieval Manufacturer
name Species number condition
Activity-regulated ARC Rabbit Polyclonal n.a 1:2000 Microwaving, pH 6.02 Synaptic Systems,
cytoskeleton-associa 1gG GmbH. (Goettingen,
ted protein Germany)
Cyclin-dependent  p21CIP1/W Mouse Monoclonal CP74 1:500  Autoclaving, pH 9.0° Abcam plc
kinaseinhibitor 1A AF1 1gG2b
Cyclooxygenase-2 COX2 Mouse Monoclonal 33/Cox-2 1:200  Autoclaving, pH 9.0° BD Biosciences, Inc.
1gG1 (San Jose, CA, USA)
Doublecortin DCX Rabbit Polyclonal n.a 1:1000 None Abcam plc
1gG (Cambridge, UK)
FBL osteosarcoma FOS Rabbit Polyclonal n.a 1:500 None Santa Cruz
oncogene 1gG Biotechnology, Inc.
(Dallas, TX, USA)
Gamma-H2A vy-H2AX Rabbit Monoclonal EP854(2) 1:3000 Autoclaving, pH 6.0¢ Abcam plc
histone family 1gG Y
member X (phospho
Ser139)
Glia fibrillary GFAP Mouse Monoclonal GA5 1:200  None Merck Millipore
acidic protein 1gG1 (Burlington, MA,
USA)
4-Hydroxynonenal 4-HNE Mouse Monoclonal HNE-J2 1:100  Autoclaving, pH 9.09 Japan Ingtitute for the
1gG1k Control of Aging
(Shizuoka, Japan)
Malondialdehyde MDA Mouse Monoclonal, 1F83 1:200  Autoclaving, pH 9.0¢ Japan Institute for the
1gG2 Control of Aging
Metallothionein-I1/Il. MT-I/11 Mouse Monoclonal E9 1:100  Autoclaving, pH 6.0 Agilent Technologies
1gG1 (SantaClara, CA,
USA)
Neuron-specific NeuN Mouse Monoclonal A60 1:100  None Merck Millipore
nuclear protein 1gG1
Parvalbumin PVALB Mouse Monoclonal PARV-19 1:1000 Microwaving, pH 6.02 Merck Millipore
1gG1
Proliferating cell PCNA Mouse Monoclonal PC10 1:200  None Agilent Technologies
nuclear antigen 1gG2a
Redlin RELN Mouse Monoclonal G10 1:1000 None Novus Biologicals,
1gG1 Inc. (Littleton, CO,
USA)
Sex determining SOX2 Mouse Monoclonal 9-9-3 1:4000 None Abcam plc
regionY (SRY)-box 1gG1
2
Somatostatin SST Rabbit Polyclonal n.a 1:500  Microwaving, pH 6.0 Abcam plc
1gG
T box brain 2 TBR2 Rabbit Polyclonal n.a 1:500  Autoclaving, pH 6.0¢ Abcam plc
1gG

a@Microwaving at 90°C for 10 min in 10 mM citrate buffer (pH 6.0).

b Autoclaving at 121 °C for 10 min in Target Retrieval Solution (pH 9.0; Dako).

¢ Autoclaving at 121 °C for 6 min in Target Retrieval Solution (pH 9.0; Dako).

d Autoclaving at 121 °C for 15 min in 10 mM citrate buffer (pH 6.0).
€ Autoclaving at 121 °C for 10 min in 10 mM citrate buffer (pH 6.0).
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Figure 8. Body weight, food consumption and water consumption of dams given diacetoxyscir penol

from GD 6to PND 21 in thediet.

(A) Body weight. (B) Food consumption. (C) Water consumption.

(day)

(day)

(day)

* P<0.05, ** P < 0.0, significantly different from untreated controls by Dunnett's or Steel’s test.
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Figure 9. Body weight of male and female offspring exposed to diacetoxyscir penol at postnatal day.
(A) Male offspring. (B) Female offspring.

* P<0.05, ** P <0.01, significantly different from untreated controls by Dunnett's or Steel’s test.
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Table 8. Reproductive and general parameters of dams given diacetoxyscir penol from GD 6 to PND

21
Diacetoxyscirpenol (ppm)
0 (Contral) 0.6 2.0 6.0
No. of dams examined 10 13 13 12
Reproductive parameters
No. of implantation sites 13.20+2.44 13.92+2.66 14.92+1.93 15.33+2.87
No. of live offspring 11.70+2.45 12.85+2.48 14.08+2.22 13.00+2.09
Genera parameters on GD
Mean body weight (g) 46.86+4.39 48.16+3.18 48.12+3.29 48.48+5.18
Food intake (g/animal/day) 2 6.98+0.61 7.00+0.73 7.16+1.19 6.77+1.12
Water consumption (g/animal/day) 2 8.23+1.04 9.10+1.81 8.80+0.99 8.74+1.82
Genera parameters on PND
Mean body weight (g) 49.87+3.32 51.27+2.89 51.45+2.90 51.99+4.57
Food intake (g/animal/day) @ 23.47+1.84 24.92+1.48 23.84+2.09 20.76+2.30
Water consumption (g/animal/day) @ 31.57+1.87 36.31+4.82 34.91+4.53 30.64+4.90
Body and organ weights at PND 22
Body weight (g) 43.97+3.89 44.43+3.25 44.98+3.10 47.34+557
Brain weight Absolute (g) 0.48+0.02 0.50+0.01 0.50+0.03 0.50+0.02
Relative (g/100g BW) 1.11+0.07 1.12+0.09 1.11+0.10 1.06+0.11
Thymusweight ~ Absolute (g) 0.07+0.02 0.06+0.02 0.07+0.02 0.04+0.01**
Relative (g/100g BW) 0.15+0.03 0.14+0.04 0.15+0.04 0.09+0.02**
Liver weight Absolute (g) 2.90+0.29 3.09:+0.39 2.99+0.36 3.57+0.82*
Relative (g/100g BW) 6.59+0.53 6.96+0.75 6.64+0.47 7.48+0.98*
Spleenweight  Absolute (g) 0.15+0.05 0.13+0.02 0.15+0.02 0.16+0.04
Relative (g/100g BW) 0.34+0.09 0.30+0.06 0.32+0.04 0.33+0.08
Kidney weight  Absolute (g) 0.57+0.03 0.57+0.05 0.61+0.06 0.69+0.08**
Relative (g/100g BW) 1.31+0.11 1.28+0.11 1.35+0.11 1.47+0.15%*
Diacetoxyscirpenol intake (mg/kg BW/day)
GD, mg/kg body weight/day @ 0 0.09+0.01 0.30+0.04 0.84+0.15
PND, mg/kg body weight/day 2 0 0.29+0.02 0.93+0.10 2.40+0.26

Mean + SD.

aMean value of each week.

Abbreviation: BW; body weight, GD; gestation day, PND; postnatal day.

* P<0.05, ** P <0.01, significantly different from untreated controls by Dunnett's or Steel’s test.
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Table 9. Body and organ weights at the prepubertal and ter minal necropsies of offspring

Diacetoxyscirpenol in diet (ppm)

0 (Control) 0.6 2.0 6.0
Male offspring on PND 21
No. of animals examined 30 39 40 32
Body weight (g) 16.85+1.372  17.13+1.67 15.59+2.12 13.26+£1.28 **
Organ weight
Brain Absolute (g) 0.44+0.04 0.45+0.02 0.43+0.02 0.39+0.02 **
Relative (g/100g BW) 2.69+0.29 2.67+0.23 2.94+0.48 * 3.13+0.36 **
Thymus Absolute (g) 0.09+0.02 0.09+0.02 0.08+0.03 0.07+0.02 **
Relative (g/100g BW) 0.56+0.14 0.55+0.12 0.54+0.12 0.54+0.11
Liver Absolute (g) 0.87+0.13 0.86+0.14 0.75+£0.12 ** 0.56+0.11 **
Relative (g/100g BW) 5.28+0.43 5.09+0.49 5.02+0.37 4.33+0.33 **
Spleen Absolute (g) 0.14+0.04 0.13+0.03 0.12+0.04 0.09+0.02 **
Relative (g/100g BW) 0.83+0.18 0.79+0.15 0.80+0.20 0.67+0.13 **
Kidneys Absolute (g) 0.26+0.04 0.26+0.04 0.23+0.03 ** 0.18+0.04 **
Relative (g/100g BW) 1.57+0.17 1.54+0.15 1.54+0.14 1.39+0.17 **
Female offspring on PND 21
No. of animals examined 18 15 12 11
Body weight (g) 16.19+1.14 16.66+1.44 15.34+2.09 12.37+£1.68 **
Organ weight
Brain Absolute (g) 0.43+0.03 0.44+0.02 0.42+0.02 0.38+0.02 **
Relative (g/100g BW) 2.88+0.27 2.71+0.19 3.09+0.48 3.20£0.33 *
Thymus Absolute (g) 0.09+0.02 0.10+0.01 0.08+0.02 0.07+0.02 *
Relative (g/100g BW) 0.59+0.08 0.58+0.07 0.54+0.10 0.60+0.13
Liver Absolute (g) 0.72+0.09 0.76+0.09 0.65+0.10 0.52+0.07 **
Relative (g/100g BW) 4.72+0.27 4.64+0.29 4.64+0.25 4.31+0.16 **
Spleen Absolute (g) 0.13+0.02 0.14+0.02 0.12+0.04 0.09+0.02 **
Relative (g/100g BW) 0.86+0.14 0.83+0.11 0.85+0.22 0.73+0.15
Kidneys Absolute (g) 0.23+0.03 0.25+0.02 0.21+0.03 0.16+0.02 **
Relative (g/100g BW) 0.70+0.04 0.79+0.06**  0.71+0.05 0.73+0.05
Male offspring on PND 77
No. of animals examined 10 13 13 11
Body weight (g) 49.26+4.46 50.15+3.55 46.48+4.49 42.32+3.18**
Organ weight
Brain Absolute (g) 0.49+0.02 0.49+0.02 0.48+0.02 0.45+0.01 **
Relative (g/100g BW) 1.02+0.11 0.99+0.07 1.06+0.11 1.06+0.11
Thymus Absolute (g) 0.05+0.02 0.07+0.04 0.06+0.03 0.05+0.04
Relative (g/100g BW) 0.10+£0.04 0.15+0.07 0.13+0.06 0.13+0.09
Liver Absolute (g) 2.56+0.23 2.38+0.26 2.29+0.31 2.15+0.31*
Relative (g/100g BW) 5.23+0.33 477+0.34 4.95+0.42 5.10+0.91
Spleen Absolute (g) 0.14+0.03 0.13+0.02 0.12+0.02 0.13+0.04
Relative (g/100g BW) 0.29+0.06 0.26+0.04 0.27+0.05 0.30+0.09
Kidneys Absolute (g) 0.82+0.10 0.74+0.13 0.76+0.09 0.63+0.06 **
Relative (g/100g BW) 1.53+0.09 1.51+0.07 1.55+0.16 1.33+0.09 **
Female offspring on PND 77
No. of animals examined 10 13 12 12
Body weight (g) 45.86+5.82 46.69+6.18 41.75+7.51 34.90:+5.36 **
Organ weight
Brain Absolute (g) 0.50+0.01 0.50+0.03 0.49+0.03 0.43+0.02 **
Relative (g/100g BW) 1.11+0.13 1.09+0.13 1.20+0.20 1.26+0.19
Thymus Absolute (g) 0.09+0.03 0.07+0.03 0.09+0.03 0.06+0.03
Relative (g/100g BW) 0.19+0.06 0.16+0.05 0.21+0.06 0.17+0.06



Liver Absolute (g) 1.96+0.25
Relative (g/100g BW) 4.31+0.60

Spleen Absolute (g) 0.16+0.05
Relative (g/100g BW) 0.35+0.14
Kidneys Absolute (g) 0.48+0.04

Relative (¢/100g BW)  1.07+0.17

2.05+£0.32
4.39+0.33
0.16+0.03
0.33+0.06
0.53+0.05
1.14+0.12

1.86+0.32
4.48+0.48
0.17+0.04
0.40+0.09
0.47+0.05
1.16+0.19

1.59+0.27 *
4.57+0.29
0.13+0.02
0.38+0.10
0.39+0.06 **
1.13+0.14

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

8Mean + SD.

* P<0.05, ** P <0.01, significantly different from untreated controls by Dunnett's or Steel’s test.
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Figure 10. Digtribution and number of immunoreactive cdls for neuronal stage-defining markers of granule
cdl lineages in the subgranular zone (SGZ), and a mature neuronal marker in the granule cdl layer (GCL) of
the hippocampal dentate gyrus of male PND 21 and PND 77 offspring exposed to diacetoxyscirpenal. (A) Glia
fibrillary acidic protein (GFAP) in the SGZ, arrowheads indicate immunoreactive cells. (B) Sex determining region Y
(SRY)-box 2 (SOX2) in the SGZ. (C) T box brain 2 (TBR2) in the SGZ. (D) Doublecortin (DCX) in the SGZ. (E)
Neuron-specific nuclear protein (NeuN) in the GCL. Representative images from O ppm control and the 6.0 ppm
group a PND 21 are shown. Magnification: 400x; bar = 50 pm. Graphs show the number of immunoreactive
cells/unit length (mm) of the SGZ or GCL of the bilateral sides. Vaues are expressed as mean + SD. N = 9-10/group
(0 ppm control in PND 21, N=9; the other groups are N=10).* P < 0.05, ** P < 0.01, significantly different from

untreated controls by Dunnett's or Steel’s test.
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Figure 11. Distribution and number of immunoreactive cdls 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 diacetoxyscirpenol. (A) Reelin (RELN). (B) Parvabumin (PVALB). (C)
Somatostatin (SST). (D) NeuN. Representative images from O ppm control and the 6.0 ppm group at PND
21 are shown. Magnification: 200x%; bar = 100 pm. 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 control in PND 21, N=9; the other groups are N=10).

* P<0.05, ** P <0.01, significantly different from untreated controls by Dunnett's or Steel’s test.
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Figure 12. Digribution and number of apoptotic and proliferating cdls in the SGZ of the
hippocampal dentate gyrus of male PND 21 and PND 77 offspring exposed to diacetoxyscirpenaol.
(A) Terminal deoxynucleotidyl transferase dUTP nick-end labeling (TUNEL). (B) Proliferating cell
nuclear antigen (PCNA). Representative images from O ppm control and the 6.0 ppm group at PND 21 are
shown. Magnification: 400x; bar = 50 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
control in PND 21, N=9; the other groups are N=10).

* P < 0.05, significantly different from untreated controls by Dunnett's or Steel’s test.
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Figure 13. Digribution and number of immunoreactive cellsfor marker of synaptic plasticity in the
SGZ and GCL of the hippocampal dentate gyrus of male PND 21 and PND 77 offspring exposed to
diacetoxyscirpenal. (A) Activity-regulated cytoskeleton-associated protein (ARC). (B) Cyclooxygenase
2 (COX2). (C) FBL osteosarcoma oncogene (FOS). Representative images from 0 ppm control and the
6.0 ppm group at PND 21 are shown. Magnification: 400x%; bar = 50 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 control in PND 21, N=9; the other groups are N=10).

** P < 0.01, significantly different from untreated controls by Dunnett's or Steel’s test.
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Figure 14. Digtribution and number of immunoreactive cells for lipid peroxidation end productsin

the SGZ of the hippocampal dentate gyrus of male PND 21 offspring exposed to diacetoxyscir penal.
(A) Malondialdehyde (MDA). (B) 4-Hydroxynonena (4-HNE). Representative images from O ppm

control and the 6.0 ppm group a PND 21 are shown. Arrowheads indicate immunoreactive cells.

Magnification: 600x; bar = 40 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 control in

PND 21, N=9; 6.0 ppm group in PND 21, N=10).

** P < 0.01, significantly different from untreated controls by Student’s t-test or Aspin-Welch’s t-test.
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Figure 15. Disgtribution and number of immunoreactive cells for metallothionein-1/11 in the SGZ of
the hippocampal dentate gyrus of male PND 21 and PND 77 offspring exposed to
diacetoxyscirpenal. (A) Metallothionein-1/11 (MT-I/Il). Representative images from O ppm control and
the 6.0 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 of the bilateral sides. Values are expressed as the mean
+ SD. N =9-10/group (0 ppm control in PND 21, N=9; the other groups are N=10).

* P < 0.05, significantly different from untreated controls by Dunnett's or Steel’s test.
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Figure 16. Distribution and number of immunoreactive cells for marker of DNA damage and cell
cycle related protein in the SGZ and GCL of the hippocampal dentate gyrus of male offspring at
PND 21. (A) gamma-H2A histone family, member X (y-H2AX). (B) cyclin-dependent kinase inhibitor
1A (p21CPYWAFL) Representative images from 0 ppm controls and the 6-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 the
mean + SD. N = 9-10/group (0 ppm control in PND 21, N=9; the other groups are N=10).

* P < 0.05, significantly different from untreated controls by Dunnett's or Steel’s test.
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Table 10. Transcript levelsin the hippocampal dentate gyrus of PND 21 offspring exposed to

diacetoxyscir penol

DAS in diet (ppm)

0 (Control)
Relative transcript level normalized to Relative transcript level normalized to
Gapdh Hprt Gapdh Hprt
No. of animals examined 6 6 6 6
Neurotrophin-related genes
Bdnf 1.06+0.37 1.08+0.44 0.83+0.54 0.90+0.55
Ntrk2 1.03+0.27 1.03+0.25 0.83+0.13 0.90+0.18
Glutamate transporters and receptors
Scl7a6 1.03+0.27 1.02+0.22 3.07+1.86* 3.44+2.34*
Scil7a7 1.02+0.24 1.04+0.34 0.50+0.29 ** 0.54+0.29 *
Grial 1.04+0.28 1.06+0.36 0.80+0.24 0.87+0.26
Gria2 1.05+0.38 1.07+0.44 1.02+0.33 1.09+0.31
Gria3 1.01+0.15 1.02+0.25 0.79+0.18 * 0.85+0.12
Grin2a 1.03+0.29 1.06+0.38 0.56+0.13 ** 0.61+0.16 *
Grin2b 1.00+0.10 1.01+0.13 1.39+0.88 1.55+1.09
Grin2d 1.01+0.14 1.01+0.16 0.92+0.46 1.01+0.57
Cholinergic receptors
Chrna4 1.03+0.26 1.03+0.26 1.06+0.35 1.16+0.42
Chrna7 1.01+0.18 1.03+0.25 0.67+0.24 * 0.72+0.25
Chrnb2 1.01+0.12 1.00+0.09 0.77+0.23 0.83+0.19
Intrinsic pathway of apoptosis
Bak 1.02+0.20 1.01+0.15 0.94+0.16 1.02+0.19
Bax 1.03+0.30 1.04+0.35 1.17+0.39 1.25+0.38
Bcl2 1.04+0.31 1.02+0.21 1.18+0.27 1.30+0.41
Casp3 1.04+0.33 1.03+0.27 1.02+0.21 1.11+0.21
Casp8 1.02+0.22 1.02+0.18 0.82+0.13 0.89+0.11
Casp9 1.01+0.15 1.02+0.21 0.77+0.16 * 0.84+0.18
Caspl2 1.06+0.41 1.04+0.35 0.61+0.16 * 0.67+0.21 *
Cdll cycle-related genes
Ccnbl 1.07+0.40 1.04+0.32 0.54+0.14 ** 0.58+0.12**
Cdk4 1.02+0.20 1.02+0.18 0.77+0.15* 0.83+0.12
Cdknla 1.02+0.25 1.04+0.31 1.06+0.24 1.13+0.17
Cdknlb 1.02+0.23 1.02+0.21 0.93+0.22 1.00+0.17
Cdkn2a 1.07+041 1.04+0.31 0.47+0.14 ** 0.50+0.11**
Parpl 1.01+0.17 1.02+0.24 0.74+0.23 * 0.79+£0.19
Rbl 1.01+0.13 1.02+0.18 0.61+0.16 ** 0.66+0.12**
Tp53 1.02+0.20 1.02+0.20 0.73+0.12 * 0.79+0.10 *
DNA double strand break-rel ated genes
Atm 1.01+0.13 1.01+0.16 0.85+0.14 0.92+0.17
Mrella 1.01+0.17 1.02+0.19 0.82+0.15 0.89+0.15
Nbn 1.01+0.15 1.01+0.17 0.88+0.21 0.94+£0.15
Rad50 1.01+0.19 1.02+0.19 0.79+0.39 0.83+0.37
Tp53bpl 1.02+0.19 1.03+0.26 0.87+0.23 0.94+0.24
Xrech 1.03+0.25 1.02+0.20 0.86+0.19 0.93+£0.13
Stem cell regulators
Kit 1.03+0.29 1.04+0.32 0.73+0.11 * 0.79+0.09
Kitl 1.06+0.40 1.06+0.37 1.77+0.86 1.98+1.06
Igflr 1.02+0.20 1.02+0.20 0.87+0.14 0.94+0.18
Insr 1.01+0.17 1.02+0.20 0.91+0.11 0.98+0.10
Oxidative stress-related DNA repair gene
Oggl 1.02+0.24 1.02+0.23 0.79+0.09 * 0.85+0.11
Antioxidant-related genes
Sod1 1.02+0.23 1.02+0.24 1.33+0.53 1.41+0.47
Sod2 1.01+0.16 1.01+0.17 0.90+0.25 0.99+0.36
Cat 1.03+0.27 1.03+0.24 0.75+0.18 0.82+0.22
Prdx1 1.03+0.24 1.02+0.20 0.99+0.18 1.07+0.20
Prdx2 1.02+0.19 1.01+0.13 1.14+0.29 1.23+0.24
Prdx3 1.01+0.14 1.00+0.07 1.06+0.18 1.14+0.14
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Prdx4 1.02+0.22 1.02+0.21 1.20+0.47 1.29+0.45
Prdx5 1.01+0.16 1.02+0.22 1.18+0.27 1.28+0.31
Mtl 1.02+0.23 1.02+£0.22 1.02+0.06 1.12+0.17
Mt2 1.02+0.22 1.02+0.21 1.32+0.50 1.42+0.55
Mt3 1.18+0.59 1.18+0.63 0.94+0.58 1.04+0.70
Keapl 1.01+0.18 1.02+0.22 0.96+0.17 1.05+0.22
Nfe2l2 1.02+0.20 1.02+0.19 0.80+0.16 0.87+0.21

Abbreviations: Atm, ataxia telangiectasia mutated; Bak, BCL 2-antagonist/killer 1; Bax, BCL2-associated
X protein; Bcl2, B cell leukemiallymphoma 2; Bdnf, brain-derived neurotrophic factor; Casp3, caspase 3;
Casp8, caspase 8; Casp9, caspase 9; Caspl2, caspase 12; Cat, catalase; Cendl, cyclin B1; Cdk4,
cyclin-dependent kinase 4; Cdknla, cyclin-dependent kinase inhibitor 1A; Cdknlb, cyclin-dependent
kinase inhibitor 1B; Cdkn2a, cyclin-dependent kinase inhibitor 2A; Chrna4, cholinergic receptor,
nicotinic, alpha polypeptide 4; Chrna?, cholinergic receptor, nicotinic, alpha polypeptide 7; Chrnb2,
cholinergic receptor, nicotinic, beta polypeptide 2 (neuronal); DAS, diacetoxyscirpenol; Gapdh,
glyceraldehyde 3-phosphate dehydrogenase; Grial, glutamate receptor, ionotropic, AMPA1 (alpha 1);
Gria2, glutamate receptor, ionotropic, Gria3, glutamate receptor, ionotropic, AMPA3 (alpha 3); Grin2a,
glutamate receptor, ionotropic, NMDA2A (epsilon 1);Grin2b, glutamate receptor, ionotropic, NMDA2B
(epsilon 2); Grin2d, glutamate receptor, ionotropic, NMDA2D (epsilon 4); Hprt, hypoxanthine
phosphoribosyltransferase; Insr, insulin receptor; Igflr, insulin-like growth factor | receptor; Keapl,
kelch-like ECH-associated protein 1; Kit, KIT proto-oncogene receptor tyrosine kinase; Kitl, kit ligand,;
Mrella, MRE11A homolog A, double strand break repair nuclease; Mt1, metallothionein 1; Mt2,
metallothionein 2; Mt3, metallothionein 3; Nbn, nibrin; Nfe2l2, nuclear factor, erythroid derived 2, like 2;
Ntrk2, neurotrophic tyrosine kinase, receptor, type 2; Oggl, 8-oxoguanine DNA glycosylase; Parpl, poly
(ADP-ribose) polymerase family, member 1; Prdx1, peroxiredoxin 1; Prdx2, peroxiredoxin 2; Prdx3,
peroxiredoxin 3; Prdx4, peroxiredoxin 4; Prdx5, peroxiredoxin 5; Rad50, DNA repair protein RAD50;
Rb1, RB transcriptional corepressor 1; Scl7a6, solute carrier family 17 (sodium-dependent inorganic
phosphate cotransporter), member 6; Scl7a7, solute carrier family 17 (sodium-dependent inorganic
phosphate cotransporter), member 7; Sodl, superoxide dismutase 1, soluble; Sod2, superoxide dismutase
2, mitochondrial; Tp53bpl, transformation related protein 53 binding protein 1; Xrccb, X-ray repair
complementing defective repair in Chinese hamster cells 5.

@8Mean =+ SD.

*P < 0.05, **P < 0.01, significantly different from 0 ppm controls by Student’s t-test or Aspin-Welch’s
t-test.
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Table 11. Transcript levels in the hippocampal dentate gyrus of PND 77 offspring exposed to
diacetoxyscir penol

DAS in diet (ppm)

0 (Control) 6.0
Relative transcript level normalized to Relative transcript level normalized to
Gapdh Hprt Gapdh Hprt
No. of animals examined 6 6 6 6
Neurotrophin-related genes
Bdnf 1.07+0.42 1.10+0.43 1.44+0.34 1.44+0.25
Ntrk2 1.01+0.16 1.02+0.24 1.05+0.06 1.07+0.13
Glutamate transporters and receptors
Scl7a6 1.06+0.43 1.06+0.43 1.52+0.39 1.60+0.67
Scil7a7 1.12+0.49 1.17+0.56 1.31+0.27 1.32+0.21
Grial 1.01+0.18 1.02+0.19 1.23+0.27 1.23+0.14 *
Gria2 1.03+0.26 1.00+0.08 1.16+0.22 1.17+0.09 **
Gria3 1.01+0.14 1.01+0.17 1.09+0.18 1.10+0.10
Grin2a 1.05+0.34 1.08+0.41 1.28+0.27 1.28+0.19
Grin2b 1.02+0.21 1.02+0.24 1.22+0.07 1.24+0.16
Grin2d 1.02+0.19 1.03+0.26 1.19+0.09 1.22+0.13
Cholinergic receptors
Chrna4 1.03+0.27 1.05+0.33 1.23+0.29 1.29+0.51
Chrna7 1.02+0.22 1.03+0.25 1.27+0.30 1.27+0.16
Chrnb2 1.01+0.15 1.02+0.20 1.12+0.09 1.15+0.23
Intrinsic pathway of apoptosis
Bax 1.03+0.27 1.04+0.28 0.93+0.10 0.94+0.12
Bcl2 1.16+0.76 1.13+0.57 1.20+0.24 1.21+0.21
Bak 1.02+0.20 1.05+0.34 1.05+0.11 1.07+0.17
Casp3 1.02+0.20 1.03+0.27 1.06+0.14 1.08+0.10
Casp8 1.03+0.29 1.04+0.28 1.11+0.11 1.14+0.16
Casp9 1.01+0.17 1.02+0.22 1.19+0.17 1.21+£0.14
Caspl2 1.07+0.46 1.04+0.32 1.08+0.23 1.18+0.38
Redlin and redlin-related receptors
Dabl 1.01+0.19 1.04+0.30 1.24+0.25 1.24+0.10
Itsnl 1.02+0.20 1.01+0.16 1.25+0.17 1.27+0.21*
Lrp8 1.01+0.15 1.02+0.22 1.11+0.17 1.14+0.22
Reln 1.20+0.91 1.10+0.58 0.80+0.09 0.83+0.17
Vidir 1.01+0.17 1.03+0.28 1.07+0.27 1.08+£0.25
Stem cell regulators
Kit 1.02+0.19 1.03+0.31 1.17+0.20 1.18+0.16
Kitl 1.13+0.62 1.10+0.48 1.37+0.79 1.49+1.13

Abbreviations: Atm, ataxia telangiectasia mutated; Bak, BCL 2-antagonist/killer 1; Bax, BCL2-associated
X protein; Bcl2, B cell leukemia/lymphoma 2; Bdnf, brain-derived neurotrophic factor; Casp3, caspase 3;
Cagp8, caspase 8; Casp9, caspase 9; Caspl2, caspase 12; Chrna4, cholinergic receptor, nicotinic, alpha
polypeptide 4; Chrna?, cholinergic receptor, nicotinic, apha polypeptide 7; Chrnb2, cholinergic receptor,
nicotinic, beta polypeptide 2 (neuronal); Dadl, disabled 1; DAS, diacetoxyscirpenol; Gapdh,
glyceraldehyde 3-phosphate dehydrogenase; Grial, glutamate receptor, ionotropic, AMPA1 (alpha 1);
Gria2, glutamate receptor, ionotropic, Gria3, glutamate receptor, ionotropic, AMPA3 (alpha 3); Grin2a,
glutamate receptor, ionotropic, NMDAZ2A (epsilon 1); Grin2b, glutamate receptor, ionotropic, NMDA2B
(epsilon 2); Grin2d, glutamate receptor, ionotropic, NMDA2D (epsilon 4); Hprt, hypoxanthine
phosphoribosyltransferase; Itsnl, intersectin 1; Kit, KIT proto-oncogene receptor tyrosine kinase; Kitl, kit
ligand; Lrp8, low density lipoprotein receptor-related protein 8, apolipoprotein e receptor; Ntrk2,
neurotrophic tyrosine kinase, receptor, type 2; Reln, reelin; Scl7a6, solute carrier family 17
(sodium-dependent inorganic phosphate cotransporter), member 6; Scl7a7, solute carrier family 17
(sodium-dependent inorganic phosphate cotransporter), member 7; VIdI1, very low-density lipoprotein
receptor.

8Mean = SD.

*P < 0.05, **P < 0.01, significantly different from 0 ppm controls by Student’s t-test or Aspin-Welch’s
t-test.
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Table 12. Primary antibodies and experimental conditionsused in immunohistochemistry

Antigen Abbreviated Host  Clonality Clone Dilution Antigen retrieval Manufacturer
name Species number condition
Calbindin-D-28K  CALB1 Mouse Monoclona CB-955 1:500 Microwaving, pH 6.0 Merck KGaA
1gG1 (Darmstadt, Germany)
Doublecortin DCX Rabbit Polyclona n.a 1:1000 None Abcam Inc.
1gG (Cambridge, UK)
Glia fibrillary GFAP Mouse Monoclona  GA5 1:200  None Merck KGaA
acidic protein 1gG1
Neuron-specific NeuN Mouse Monoclona  A60 1:100  None Merck KGaA
nuclear protein 1gG1
Parvalbumin PVALB Mouse Monoclona PARV-1 1:1000 Microwaving, pH 6.0 Merck KGaA
1gG1 9
Proliferating cell PCNA Mouse Monoclona  PC10  1:200 None Dako (Glostrup,
nuclear antigen 10G2a Denmark)
Redlin RELN Mouse Monoclona  G10 1:1000 None Novus Biologicals,
19G1 Inc. (Littleton, CO,
USA)
Sex determining SOX2 Mouse Monoclonal  9-9-3  1:4000 None Abcam Inc.
region'Y (SRY)-box 19G1
2
T box brain 2 TBR2 Rabbit Polyclonal na 1:500 Autoclaving, pH 6.0® Abcam Inc.
1gG

3 Microwaving at 90 °C for 10 minin 10 mM citrate buffer (pH 6.0).
B Autoclaving at 121 °C for 10 min in 10 mM citrate buffer (pH 6.0).
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Figure 17. Body weight, food consumption and water consumption of dams given sterigmatocystin from GD 6
to PND 21 in thediet. (A) Body weight. (B) Food consumption. (C) Water consumption.
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Figure 18. Body weight of male and female offspring exposed to sterigmatocystin at postnatal day.
(A) Male offspring. (B) Female offspring.
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Table 13. Reproductive and general parameters of dams given sterigmatocystin from GD 6 to PND

21
Sterigmatocystin (ppm)
0 (Contral) 17 5.0 15.0
No. of dams examined 11 12 10 10
Reproductive parameters
No. of implantation sites 12.64+2.012 12.08+1.62 10.90+2.33 11.91+4.06
No. of live offspring 11.82+2.44 10.83+1.90 10.20+2.04 12.70+1.06
Genera parameters on GD
Mean body weight (g) 296.9+24.0 296.2+21.8 294.7+19.5 298.5+18.6
Food intake (g/animal/day) 2 20.51+2.51 20.63+1.51 20.07+1.76 19.87+1.71
Water consumption (g/animal/day) @ 36.46+5.88 35.76+4.19 34.16+3.60 35.76+4.39
Genera parameters on PND
Mean body weight (g) 307.2+27.6 304.4+17.6 304.9+19.9 297.3+17.3
Food intake (g/animal/day) 2 53.10+4.97 53.34+3.08 52.05+5.24 50.83+2.65
Water consumption (g/animal/day) @ 76.18+9.89 77.14+8.74 74.53+9.75 77.58+6.06
Body and organ weights at PND 21
Body weight (g) 301.4+26.5 295.2+18.7 294.7+17.8 286.9+16.6
Organ weight
Brain weight Absolute (g) 1.91+0.06 1.90+0.10 1.92+0.09 1.90+0.07
Relative (g/100g BW) 0.64+0.05 0.64+0.04 0.65+0.04 0.66+0.04
Liver weight Absolute (g) 15.19+1.52 14.11+1.22 14.50+1.23 13.89+0.72 *
Relative (g/100g BW) 5.05+0.39 4.78+0.23 4.87+0.25 4.82+0.15
Lung weight Absolute (g) 1.48+0.38 1.32+0.20 1.32+0.12 1.28+0.16
Relative (g/100g BW) 0.49+0.11 0.45+0.07 0.44+0.04 0.44+0.04
Kidneysweight ~ Absolute (g) 2.13+0.19 2.14+0.19 2.04+0.12 2.09+0.16
Relative (g/100g BW) 0.71£0.04 0.72+0.04 0.69+0.02 0.72+0.03
Diacetoxyscirpenol intake (mg/kg BW/day)
GD, mg/kg body weight/day @ 0 0.12+0.01 0.34+0.02 1.00+0.07
PND, mg/kg body weight/day @ 0 0.30+0.01 0.85+0.07 2.57+0.15

Mean + SD.

aMean value of each week.

Abbreviation: BW; body weight, GD; gestation day, PND; postnatal day.

* P < 0.05, significantly different from untreated controls by Dunnett's or Steel’s test.
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Table 14. Body and organ weights at the prepubertal and terminal necropsies of offspring

Sterigmstocystin in diet (ppm)

0 (Control) 17 5.0 15.0
Male offspring on PND 21
No. of animals examined 11 12 10 10
Body weight (g) 58.95+5.13% 56.93+4.05 56.66+4.33 55.34+4.74
Organ weight
Brain Absolute (g) 1.56+0.04 1.56+0.03 1.56+0.03 1.56+0.04
Relative (g/100g BW) 2.72+0.24 2.75+0.18 2.77£0.22 2.83+0.22
Liver Absolute (g) 2.42+0.21 2.33+£0.22 2.45+0.24 2.31+0.21
Relative (g/100g BW) 4.18+0.23 4.08+0.16 4.32+0.16 4.18+0.13
Lung Absolute (g) 1.00+£0.25 1.03+0.23 0.96+0.32 0.93+0.20
Relative (g/100g BW) 1.72+£0.42 1.80+0.36 1.67+0.48 1.68+0.38
Kidneys Absolute (g) 0.65+0.06 0.66+0.05 0.64+0.07 0.62+0.05
Relative (g/100g BW) 1.12+0.04 1.15+0.04 1.13+0.06 1.13+0.03
Female offspring on PND 21
No. of animals examined 11 12 10 10
Body weight (g) 54,53+9.27 56.06+4.50 56.25+3.64 53.47+4.68
Organ weight
Brain Absolute (g) 1.47+0.12 1.52+0.04 1.52+0.05 1.50+0.05
Relative (g/100g BW) 2.75+0.38 2.72+£0.21 2.72+£0.22 2.83+0.21
Liver Absolute (g) 2.23+0.22 2.18+0.22 2.30+0.20 2.23+£0.25
Relative (g/100g BW) 4.17+0.68 3.89+0.13 4.09+0.21 4.16+0.15
Lung Absolute (g) 0.70+0.19 0.74+0.12 0.76+0.19 0.72+0.19
Relative (g/100g BW) 1.30+0.31 1.32+£0.13 1.36+0.32 1.36+0.34
Kidneys Absolute (g) 0.61+0.09 0.62+0.05 0.64+0.06 0.61+0.06
Relative (g/100g BW) 1.13+£0.13 1.11+0.03 1.13+0.05 1.14+0.06
Male offspring on PND 77
No. of animals examined 11 12 10 10
Body weight (g) 44156+27.44  45514+27.74  457.84+18.13  444.88+3175
Organ weight
Brain Absolute (g) 2.12+0.07 2.12+0.04 2.11+0.03 2.11+0.11
Relative (g/100g BW) 0.48+0.03 0.47+0.03 0.46+0.02 0.48+0.04
Liver Absolute (g) 18.96+1.84 19.21+2.05 19.75+1.20 19.37+2.36
Relative (g/100g BW) 4.29+0.24 4.21+0.27 4.32+0.25 4.35+0.37
Lung Absolute (g) 2.00+0.64 1.94+0.42 2.41+0.49 1.90+0.14
Relative (g/100g BW) 0.45+0.12 0.43+0.09 0.53+0.11 0.43+0.04
Kidneys Absolute (g) 2.79+0.22 2.75+0.20 2.86+0.17 2.71+0.20
Relative (g/100g BW) 0.63+0.05 0.61+0.03 0.63+0.05 0.61+0.04
Female offspring on PND 77
No. of animals examined 11 12 10 10
Body weight (g) 277.14+2531 273.01+2811  270.77+19.06  279.41+19.65
Organ weight
Brain Absolute (g) 1.96+0.06 1.98+0.05 1.98+0.06 1.98+0.08
Relative (g/100g BW) 0.71+0.05 0.73+0.07 0.73+0.05 0.71+0.04
Liver Absolute (g) 10.29+1.14 9.96+1.43 9.59+1.05 10.40+0.71
Relative (g/100g BW) 3.71+0.19 3.64+0.25 354+0.22 3.73+0.13
Lung Absolute (g) 1.29+0.13 1.38+0.16 1.57+0.40 1.30+0.17
Relative (g/100g BW) 0.47+0.05 0.51+0.04 0.58+0.13 0.47+0.04
Kidneys Absolute (g) 1.77+0.20 1.71+0.15 1.71+0.16 1.72+0.13
Relative (g/100g BW) 0.64+0.04 0.63+0.03 0.63+0.04 0.62+0.03
Abbreviations: BW, body weight; PND, postnatal day.
a@Mean = SD.
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Figure 19. Digtribution and number of immunoreactive cdls for neuronal stage-defining markers of granule
cdl lineages in the subgranular zone (SGZ), and a mature neuronal marker in the granule cdl layer (GCL) of
the hippocampal dentate gyrus of male PND 21 and PND 77 offspring exposed to sterigmatocystin. (A) Glial
fibrillary acidic protein (GFAP) in the SGZ, arrowheads indicate immunoreactive cells. (B) Sex determining region Y
(SRY)-box 2 (SOX2) in the SGZ. (C) T box brain 2 (TBR2) in the SGZ. (D) Doublecortin (DCX) in the SGZ. (E)
Neuron-specific nuclear protein (NeuN) in the GCL. Representative images from 0 ppm control and the 15.0 ppm
group a PND 21 are shown. Magnification: 400x; bar = 50 pm. Graphs show the number of immunoreactive
cells/unit length (mm) of the SGZ or GCL of the hilateral sides. Values are expressed as mean + SD. N = 10/group.

* P < 0.05, significantly different from untreated controls by Dunnett's or Steel’s test.
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Figure 20. Digribution and number of immunoreactive cdlls 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 serigmatocystin. (A) Reelin (RELN). (B) Parvabumin (PVALB). (C)
Calbindin-D-28K (CALB1). (D) Neuron-specific nuclear protein (NeuN). Representative images from O
ppm control and the 15.0 ppm group at PND 21 are shown. Magnification: 200x; bar = 100 pm. Graphs
show the number of immunoreactive cells/unit area (mm?) of the hilus of bilateral hemispheres. Vaues
are expressed as the mean + SD. N = 10/group.

* P < 0.05, significantly different from untreated controls by Dunnett's or Steel’s test.
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Figure 21. Digribution and number of apoptotic and proliferating cdls in the SGZ of the
hippocampal dentate gyrus of male PND 21 and PND 77 offspring exposed to sterigmatocystin. (A)
Proliferating cell nuclear antigen (PCNA). (B) Termina deoxynucleotidyl transferase dUTP nick-end
labeling (TUNEL). Representative images from O ppm control and the 15.0 ppm group at PND 21 are
shown. Magnification: 400x; bar = 50 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 = 10/group.

* P < 0.05, significantly different from untreated controls by Dunnett's or Steel’s test.

104



Table 15. Transcript levels in the hippocampal dentate gyrus of PND 21 offspring exposed to

sterigmatocystin

Sterigmatocystin in diet (ppm)

0 (Control)
Relative transcript level normalized to Relative transcript level normalized to
Gapdh Hprt Gapdh Hprt
No. of animals examined 6 6 6 6

Neurotrophin-related genes

Bdnf 1.08+0.47 1.03+0.28 2.07+0.18** 1.49+0.12**

Ntrk2 1.02+0.22 1.00+0.08 0.98+0.25 0.70+0.15**
Cell cycleregulators

Ccnd2 1.08+0.42 1.06+0.35 1.98+0.40** 1.41+0.23

Cdk1 1.06+0.38 1.03+0.29 0.81+0.47 0.57+0.31*

Cdk2 1.03+0.25 1.01+0.15 1.10+0.28 0.78+0.16*

Cdknla 1.03+0.26 1.02+0.24 0.52+0.27** 0.37+0.18**

Cdknlb 1.02+0.21 1.00+0.10 0.91+0.24 0.65+0.15**

Cdknic 1.02+0.25 1.02+0.19 0.88+0.18 0.63+0.10**

Cdkn2b 1.02+0.19 1.00+0.06 1.09+0.23 0.78+0.12**

Cdkn2c 1.02+0.22 1.01+0.11 1.16+0.34 0.82+0.19
DND repair-related genes

Apexl 1.02+0.23 1.00+0.05 1.32+0.18* 0.94+0.08

Bripl 1.02+0.20 1.01+0.17 1.14+0.24 0.81+0.12*

Chekl 1.15+0.61 1.10+0.49 1.35+0.62 0.97+£0.43

Erccl 1.01+0.18 1.01+0.15 1.32+0.27* 0.94+0.13
Cholinergic receptors

Chrna7 1.03+0.25 1.00+0.09 1.75+0.23** 1.26+0.17**

Chrnb2 1.01+0.11 1.01+0.15 0.84+0.14* 0.60+0.08**
Dopaminergic receptor

Drd2 1.09+0.46 1.08+0.41 0.45+0.43* 0.32+0.29**

Abbreviations: Apex1, apurinic/apyrimidinic endonuclease 1; Bdnf, brain-derived neurotrophic factor;
Bripl, BRCAL interacting protein C-terminal helicase 1; Ccnd2, cyclin D1; Cdk1, cyclin-dependent
kinase 1; Cdk2, cyclin-dependent kinase 2; Cdknla, cyclin-dependent kinase inhibitor 1A (P21); Cdknb1l,
cyclin-dependent kinase inhibitor 1B; Cdknlc, cyclin-dependent kinase inhibitor 1C (P57); Cdkn2b,
cyclin dependent kinase inhibitor 2B; Cdkn2c, cyclin dependent kinase inhibitor 2C; Chek1, checkpoint
kinase 1; Chrna?, cholinergic receptor, nicotinic, apha polypeptide 7; Chrnb2, cholinergic receptor,
nicotinic, beta polypeptide 2 (neuronal); Drd2, dopamine receptor D2; Erccl, excision repair
cross-complementing rodent repair deficiency, complementation group 1; Gapdh, glyceraldehyde
3-phosphate dehydrogenase; Hprt, hypoxanthine phosphoribosy! transferase; Ntrk2, neurotrophic tyrosine
kinase, receptor, type 2.

a@Mean + SD.

*P < 0.05, **P < 0.01, significantly different from 0 ppm control by Student’s t-test or Aspin-Welch’s
t-test.
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