Table 16

Body and organ weights at the prepubertal and terminal necropsies of offspring exposed to

ochratoxin A during gestation and lactation

OTA in diet (ppm)

0 (Control) 0.12 0.6 3.0
Male offspring on PND 21
No. of animals examined 10 10 10 10
Body weight (g) 59.5+4.0% 62.8+£5.2 603+5.8 56.7+£2.6
Brain weight  Absolute (g) 1.50+0.04 1.52+0.06 1.52+0.04 1.52+0.03
Relative (g/100g BW) 2.54+0.16 2.45+0.08 2.514+0.21 2.69:+0.10%*
Kidney weight Absolute (g) 0.62+0.06 0.62+0.05 0.65+0.05 0.55+£0.02*
Relative (g/100g BW) 1.05+0.07 1.01£0.05 1.06%£0.05 0.96+0.03*
Female offspring on PND 21
No. of animals examined 10 10 10 10
Body weight (g) 57.0£4.3 58.9+3.7 59.7+£4.7 55.8%£2.7
Brain weight ~ Absolute (g) 1.48+ 0.04 1.47+ 0.05 1.47+0.06 1.45+£0.04
Relative (g/100g BW) 2.62+0.20 2.51£0.18 2.47£0.20 2.60+0.11
Kidney weight Absolute (g) 0.62+ 0.06 0.62+ 0.06 0.67+ 0.05 0.56+0.03*
Relative (g/100g BW) 1.11£0.09 1.06=+ 0.07 1.13£0.08 1.01£0.07*
Male offspring on PND 77
No. of animals examined 10 10 10 10
Body weight (g) 483.5+29.3 497.5+35.8 45444419 493.8+32.9
Brain weight  Absolute (g) 2.08+0.06 2.09+0.10 2.07+0.09 2.10+0.08
Relative (g/100g BW) 0.43+0.02 0.42+0.03 0.46+0.04 0.43+0.02
Kidney weight Absolute (g) 3.16+£0.39 3.05+0.27 2.94+0.45 2.93+0.33
Relative (g/100g BW) 0.65+0.06 0.61+0.03 0.65+0.08 0.59+0.05
Female offspring on PND 77
No. of animals examined 10 10 10 10
Body weight (g) 286.9+£27.2 299.0+24.2 290.8+22.5 293.8+32.8
Brain weight  Absolute (g) 1.94+0.10 1.96+0.08 1.95+0.09 1.99+0.07
Relative (g/100g BW) 0.68+0.05 0.66+0.05 0.67+0.05 0.69+0.08
Kidney weight Absolute (g) 1.88+0.17 1.86+0.19 1.86+0.14 1.77+£0.24
Relative (g/100g BW) 0.66+0.05 0.62+0.05 0.64+0.02 0.60+0.06

Abbreviations: BW, body weight; OTA, ochratoxin A; PND, postnatal day.

*Mean + SD.

*P <0.05, ¥*P <0.01, significantly different from 0-ppm controls by the Dunnett’s test or Steel’s test.
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Table 17
Histopathological findings of dams exposed to ochratoxin A from gestation day 6 to day 21

after delivery
OTA in diet (ppm)
0 (Control) 0.12 0.6 3.0
Dams
No. of animals examined 10 10 10 10
Brain
Abnormalities detected 0® 0 0 0
Renal proximal tubular epithelial cells
Cortical tubules
Apoptosis 0 (0/0/0) ° 0 (0/0/0) 0 (0/0/0) 0 (0/0/0)
Karyomegaly 0 (0/0/0) 0 (0/0/0) 0 (0/0/0) 0 (0/0/0)
Cytoplasmic vacuolar degeneration 0 (0/0/0) 0 (0/0/0) 0 (6/0/0) 0 (0/0/0)
OSOM tubules
Apoptosis 0 (0/0/0) 0 (0/0/0) 0 (0/0/0) 0 (0/0/0)
Karyomegaly 0 (0/0/0) 0 (0/0/0) 0 (0/0/0) 3 (3/0/0)
Cytoplasmic vacuolar degeneration 0 (0/0/0) 0 (0/0/0) 1 (1/0/0) 2 (2/0/0)

Abbreviations: OSOM, outer stripe of outer medulla; OTA, ochratoxin A; PND, postnatal day.
#Total number of animals which exhibited abnormality.
® Number of animals with each grade (grade 1/grade 2/grade 3). The degree of abnormalities: grade 1, slight; grade 2,

moderate; grade 3, marked.
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Table 18

Histopathological findings of PND 21 offspring exposed to ochratoxin A during gestation and lactation

OTA in diet (ppm)
0 (Control) 0.12 0.6 3.0
Male offspring
No. of animals examined 10 10 10 10
Brain
Abnormalities detected 0? 0 0 0
Renal proximal tubular epithelial cells
Cortical tubules
Apoptosis 0 (0/0/0) 0 (0/0/0) 0 (0/0/0) 4 (4/0/0) 1
Karyomegaly 0 (0/0/0) 0 (0/0/0) 0 (0/0/0) 0 (0/0/0)
Cytoplasmic vacuolar degeneration 0 (0/0/0) 0 (0/0/0) 4 (4/0/0) 1 1 (1/0/0)
OSOM tubules
Apoptosis 0 (0/0/0) 0 (0/0/0) 0 (0/0/0) 7% (6/1/0) 71
Karyomegaly 0 (0/0/0) 0 (0/0/0) 10%* (10/0/0) 1 10%* (0/10/0) 11
Cytoplasmic vacuolar degeneration 0 (0/0/0) 0 (0/0/0) 0 (0/0/0) 0 (0/0/0)
Female offspring
No. of animals examined 10 10 10 10
Renal proximal tubular epithelial cells
Cortical tubules
Apoptosis 0 (0/0/0) L (1/0/0) 1 (1/0/0) 5(5/0/0)1
Karyomegaly 0 (0/0/0) 0 (0/0/0) 0 (0/0/0) 0 (0/0/0)
Cytoplasmic vacuolar degeneration 0 (0/0/0) 0 (0/0/0) 2 (2/0/0) 0 (0/0/0)
OSOM tubules
Apoptosis 0 (0/0/0) 0 (0/0/0) 1 (1/0/0) 8** (8/0/0) 1
Karyomegaly 0 (0/0/0) 0 (0/0/0) 7% (7/0/0) 7T 10%* (1/9/0) T
Cytoplasmic vacuolar degeneration 0 (0/0/0) 0 (0/0/0) 0 (0/0/0) 0 (0/0/0)

Abbreviations: OSOM, outer stripe of the outer medulla; OTA, ochratoxin A; PND, postnatal day.

#Total number of animals which exhibited abnormality. v
°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 < (.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.
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Table 19

Histopathological findings of PND 77 offspring exposed to ochratoxin A during gestation and lactation

OTA in diet (ppm)
0 (Control) 0.12 0.6 3.0
Male offspring
No. of animals examined 10 10 10 10
Brain
Abnormalities detected 0? 0 0 0
Renal proximal tubular epithelial cells
Cortical tubules
Apoptosis 0 (0/0/0)° 0 (0/0/0) 0 (0/0/0) 0 (0/0/0)
Karyomegaly 0 (0/0/0) 0 (0/0/0) 0 (0/0/0) 0 (0/0/0)
Cytoplasmic vacuolar degeneration 0 (0/0/0) 0 (0/0/0) 0 (0/0/0) 0 (0/0/0)
OSOM tubules
Apoptosis 0 (0/0/0) 0 (0/0/0) 0 (0/0/0) 0 (0/0/0)
Karyomegaly 0 (0/0/0) 0 (0/0/0) 7+ (7/0/0) T 10%* (0/10/0) T
Cytoplasmic vacuolar degeneration 0 (0/0/0) 0 (0/0/0) 0 (0/0/0) 0 (0/0/0)
Male offspring on PND 77
No. of animals examined 10 10 10 10
Renal proximal tubular epithelial cells
Cortical tubules
Apoptosis 0 (0/0/0) 0 (0/0/0) 0 (0/0/0) 0 (0/0/0)
Karyomegaly 0 (0/0/0) 0 (0/0/0) 0 (0/0/0) 0 (0/0/0)
Cytoplasmic vacuolar degeneration 0 (0/0/0) 0 (0/0/0) 0 (0/0/0) 0 (0/0/0)
OSOM tubules
Apoptosis 0 (0/0/0) 0 (0/0/0) 0 (0/0/0) 0 (0/0/0)
Karyomegaly 0 (0/0/0) 0 (0/0/0) 4 (4/0/0) 1 10%* (0/10/0) 1
Cytoplasmic vacuolar degeneration 0 (0/0/0) 0 (0/0/0) 0 (0/0/0) 0 (0/0/0)

Abbreviations: OSOM, outer stripe of the outer medulla; OTA, ochratoxin A; PND, postnatal day.

? Total number of animals which exhibited abnormality.

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

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

1P <0.01, significantly different from O-ppm controls by the Mann—Whitney’s U-test.
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Figure 14

Distribution and number of immunoreactive cells for neuronal stage-defining markers of granule
cell lineages in the SGZ of the hippocampal dentate gyrus of male PND 21 and PND 77 offspring
exposed to ochratoxin A. (A) Glial fibrillary acidic protein (GFAP) in the SGZ. (B) Paired box 6 (PAX6)
in the SGZ. (C) T box brain 2 (TBR2) in the SGZ. (D) Doublecortin (DCX) in the SGZ. (E) Tubulin, beta
3 class III (TUBB3) in the SGZ. (F) Neuron-specific nuclear proteiﬁ (NeuN) in the GCL. Representative
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images from 0-ppm controls and the 3.0-ppm group at PND 21 are shown. Arrowheads indicate
immunoreactive cells. Magnification: 400x; bar = 50 um. Graphs show the number of immunoreactive
cells/unit length (mm) of the SGZ or GCL of the bilateral sides. Values are expressed as mean + SD. N =
10/group. * 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 15

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 ochratoxin A. (A) Reelin (RELN). (B) Parvalbumin (PVALB). (C) Calbindin
(CALB1). (D) Calretinin (CALB2). (E) Somatostatin (SST). (F) NeuN. Representative images from

-85-



0-ppm controls and the 3.0-ppm group at PND 21 are shown. Arrowheads indicate immunoreactive cells.
Magnification: 200x; bar = 100 um. Graphs show the number of immunoreactive cells/unit area (mm?2) of
the hilus of bilateral hemispheres. Values are expressed as the mean + SD. N = 10/group. ** P < 0.01,

significantly different from 0-ppm controls by the Dunnett’s test or Steel’s test.
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Figure 16

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 ochratoxin A. (A) Terminal deoxynucleotidyl
transferase dUTP nick-end labeling (TUNEL). (B) Proliferating cell nuclear antigen (PCNA).
Representative images from 0-ppm controls and the 3.0-ppm group at PND 21 are shown. Magnification:
400x; bar = 50 um. Graphs show the number of positive cells/unit length (mm) of the SGZ of the bilateral

sides. Values are expressed as the mean + SD. N = 10/group.
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Figure 17

Distribution and number of immunoreactive cells for cholinergic receptor, nicotinic, beta 2
(neuronal) (CHRNB?2) in the hilus of the hippocampal dentate gyrus of male PND 21 and PND 77
offspring exposed to ochratoxin A. Representative images from 0-ppm controls and the 3.0-ppm group
at PND 21 are shown. Magnification: 200%; 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 =

10/group. **P < 0.01, significantly different from 0-ppm controls by the Dunnett’s test or Steel’s test.
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Figure 18

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 ochratoxin A. (A)
Malondialdehyde (MDA). (B) 4-Hydroxynonenal (4-HNE). Representative images from 0-ppm controls
and the 3.0-ppm group at 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 = 10/group. **P < 0.01, significantly different

from 0-ppm controls by the Student’s #-test or Aspin-Welch’s #test.
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Table 20
Transcript levels in the hippocampal dentate gyrus of PND 21 offspring exposed to ochratoxin
A

OTA in diet (ppm)
0 (Control) 3.0
Relative transcript level normalized to Relative transcript level normalized to
Gapdh Hprtl Gapdh Hprtl
No. of animals examined 6 6 6 6
Neuronal stage-defining markers in granule cell lineages
1.01£0.12° + * +04
Pax6 1.01 0.18 1.63 0.72 1.44 P
1.03+0.28 + + +3.7
Eomes 1.04 0.29 9.66 5.18%* 8.55 [r
Interneuron-related gene
1.03+0.26 + + +1.3
Sst 1.02 0.23 3.54 1.93* 3.10 74
Neurotrophic factor-related gene
1.01£0.16 + + +0.5
Bdnf 1.01 0.13 222 0.55%* 2.03
4**
Glutamatergic receptors
1.02+0.20 * + +1.0
Grial 1.02 0.19 4.39 1.29%* 3.95
4**
) 1.03£0.24 + + +0.6
Gria2 1.02 0.21 3.30 0.84%* 2.97
O**
1.00£0.10 + * +0.7
Grin2a 1.01 0.14 3.11 0.77%* 2.82
Q%%
Acetylcholine-synthesizing enzyme and cholinergic receptors
1.00+0.49 + + +0.6
Chat 1.09 0.46 1.25 0.68 1.10 ;
1.03+£0.24 + + +0.3
Chrna7 1.02 0.20 143 0.39 1.29 |
1.02+0.22 + + +0.1
Chrnb2 1.03 0.28 0.65 0.13** 0.59
4%
Serotonin-synthesizing enzyme and serotonergic receptors
1.00+ 0.11 + + +1.5
Tph2 1.01 0.15 5.02 1.58** 4.58
2**
1.02+0.23 + + +1.5
Htrla 1.01 0.17 4.55 1.76%* 4.19
0**
1.04+0.30 + + +0.7
Hir4 1.04 030 273 0.82%* 2.57 -

DNA repair-related genes
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1.02+0.21 + + +0.2
Oggl 1.02 0.24 1.79 0.42%* 1.62 gk
1.01+0.13 + + +0.1

Sirt] 1.01 0.14 1.48 0.28** 133
T
1.03+0.24 + + +0.3
Ip53 1.04 0.27 1.96 0.57** 1.75 S

Abbreviations: Bdnf, brain-derived neurotrophic factor; Chrna7, cholinergic receptor, nicotinic, alpha 7 (neuronal);
Chrnb2, cholinergic receptor, nicotinic, beta 2 (neuronal); Eomes, eomesodermin; Gapdh, glyceraldehyde
3-phosphate dehydrogenase; Grial, glutamate receptor, ionotropic, AMPA1 (alpha 1); Gria2, glutamate receptor,
ionotropic, AMPA?2 (alpha 2); Grin2a, glutamate receptor, ionotropic, NMDA2A (epsilon 1); Hprt!, hypoxanthine
phosphoribosyltransferase 1; Htrla, 5-hydroxytryptamine (serotonin) receptor 1A, Hitr2a, 5-hydroxytryptamine
(serotonin) receptor 2A, G protein-coupled; Htr3a, 5-hydroxytryptamine (serotonin) receptor 3A, ionotropic; Htr4,
5-hydroxytryptamine (serotonin) receptor 4, G protein-coupled; Oggl, 8-oxoguanine DNA glycosylase; OTA,
ochratoxin A; Pax6, paired box 6; Sirt], sirtuin 1; Sst, somatostatin; 7ph2, tryptophan hydroxylase 2; G
protein-coupled; Tp53, tumor protein p53.

*Mean + SD.

*P < 0.05, ** P <0.01, significantly different from 0-ppm controls by Student’s #-test or Aspin-Welch’s #-test.
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Table S1

Primary antibedies and experimental conditions used in immunohistochemistry

Antigen Abbreviated Host  Clonality Clone  Dilution Antigen retrieval Manufacturer
name species number condition
Beta III Tubulin TUBB3 Mouse Monoclonal TUJ-1  1:500  Microwaving, pH 6.0* Abcam Inc.
1gGs, (Cambridge,
UK)
Brain lipid binding BLBP Rabbit Polyclonal n.a. 1:300  None Abcam Inc.
protein IegG
Calbindin-D-28K  CALBI1 Mouse Monoclonal CB-955 1:500  Microwaving, pH6.0% Sigma-Aldrich
1gGy Chemical Co.
(St. Louis,
MO, USA)
Calbindin-D-29K  CALB2 Mouse Monoclonal CRTO01/ 1:100  Microwaving, pH6.0 LifeSpan
(Calretinin) IgGy 0O.N.40 Biosciences,
Inc. (Seattle,
WA, USA)
Cholinergic CHRNA7  Rabbit Polyclonal n.a. 1: 200 Microwaving, pH 6.0 Abcam Inc.
receptor, nicotinic, IgG
alpha 7
Cholinergic CHRNB2  Rabbit Polyclonal n.a. 1:300  Autoclaving, pH6.0 ® Bioss Inc.
receptor, nicotinic, (Woburn,
beta polypeptide 2 Massachusetts
, USA)
Doublecortin DCX Rabbit Polyclonal n.a. 1:1000 None Abcam Inc.
1gG
Glial fibrillary GFAP Mouse Monoclonal GAS 1:200  None Millipore
acidic protein 1gG, Corporation
(Temecula,
CA, USA)
4-Hydroxynonenal 4-HNE Mouse Monoclonal HNE-J2 1:100  Autoclaving, pH 9.0 ¢ Japan Institute
IgG for the Control
of Aging
(Shizuoka,
Japan)
Malondialdehyde = MDA Mouse Monoclonal, 1F83 1:200  Autoclaving, pH 9.0  Japan Institute
1gG, for the Control
of Aging
Neuron-specific NeuN Mouse Monoclonal  A60 1:100  None Millipore
nuclear protein IgG, Corporation
Paired box 6 PAX6 Rabbit Polyclonal n.a. 1:200  Autoclaving, pH6.0  LifeSpan
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IgG, Biosciences,
Inc.
Parvalbumin PVALB Mouse Monoclonal PARV-1 1:1000 Microwaving, pH6.0 Millipore
IgGy 9 Corporation
Phospho-TrkB p-TRKB Rabbit Polyclonal n.a. 1:1000 Microwaving, pH6.0  Osenses
(phospho Y816) 1eG (Keswick,
Australia)
Proliferating cell PCNA Mouse Monoclonal PC10  1:200  None Dako
nuclear antigen 12G,, (Glostrup,
Denmark)
Reelin RELN Mouse Monoclonal G110 1:1000 None Novus
IgG, Biologicals,
Inc. (Littleton,
CO, USA)
Somatostatin SST Rabbit Polyclonal n.a. 1:600  Microwaving, pH6.0 Abcam Inc.
Table S1 (continued)
Primary antibodies and experimental conditions used in immunohistochemistry
Antigen Abbreviated Host Clonality Clone Dilution Antigen retrieval Manufacturer
name species number condition
Stem cell factor SCF Rabbit Polyclonal n.a. 1:2000 None Abcam Inc.
IeG
T box brain 2 TBR2 Rabbit Polyclonal n.a. 1:500  Autoclaving, pH6.0  Abcam Inc.
IeG
Tubulin, beta 3 class TUBB3 Mouse Monoclonal  Tul-1 1:500  Microwaving, pH6.0 Abcam Inc.
11 12Goa

* Microwaving at 90°C for 10 min in 10 mM citrate buffer (pH 6.0).
® Autoclaving at 121°C for 10 min in 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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BT THAR R L » TR TICEA LT,
1 B OMEEER D% 3~5 AR, @
DEEFETTOLER, KTHRE, HEHEOR
Fk (B5RTxREER) EITo7fE, T-2 b
XU UERBETI T-2 bV UIREER 5 H
izl - CEfie S Lz, 0% T2 b
XUUEEERVBEEREICEIVEZLED
(25 AMEE Lz, £, MERECIIa
MTT2 FFTUEFERVBFEOLT
fHE Lz, Zo#EH, LEROBEOTE
EBERE L fTol, 7—HIE&T v R T 5
SEOERT 10 BETo0BEY 7Y
VI REROT— B - BTV AT A

(Dataquest A.R.T) Z W TIT-> 7=, £77.
[FIRF OERERMT Y 7 F (Y7 by
#. SBP2000U) % FAV T B & #
gk LTz, 7ed, 7y MIFERASEF v
N—NTHE 34, B L OUKITE BB
L, BERBET ¥ A A—NOIREIT
23°C, FAREEHII L:D=12:12 (8:00 AT,
20:00 YHAT) CHERFL 7z, BEEEE T-2 K
X & IREE DREFE DO AZHUE 11:00~12:00
DIFEFAT > 77,

V. #Eatast

DAk, IR, EBEICOWT, & T-2
MU UVREWRITA T-2 b B
BEh, ERROME (BEEOFEHE) O
AEERELZ —TEESBOIT (HiEH 1)
3 L Of Bonferroni test (2L - TiTo7z,
F7-. FHRICB T AEELEROZODOH
BEBE%L TR ES BT R L O Tukey
TAMIES>TIToT2, BEEDDWVIIE
BEERERE L OBFERIL, —aliES S
B GREIS72 L) 2RV, MRELOFEZE
WL Dunnett test ZHW-, WTLd
PLO.05 THEZDYD & L,

C. MR
. D%k
A DEELL

FIRE OB RBIT 5 0 ORI ZS
£ 11ZR9, 12 ppm, 6 ppm, 4.5 ppm T
X T-2 M REETERBHAATE 2 H B THMR
BEIC bW U CEREE IS DA N L (12
ppm, P < 0.01, 6 ppm, P=0.35, 4.5 ppm P <
0.05) »3, ZDHIEMOKIEE & bITEDL
7o T-2 b EERBALE 5 HBRIZKITD
DL, BEBALAETH (Pre 3) (ZH~T,
12 ppm T 94.1 %, 6 ppm T 96.8 %, 4.5 ppm
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T96.2 %, 3ppm T97.9%, Oppm T99.1 %
Thot, £, T2 X UBERETH 3
A BiZ&1T 5 .04A%0E. 12 ppm T 89. 6 %, 6 ppm
T 90.6%, 4. 5ppm T 94. 4 %. 3 ppm T 97 %.
0 ppm T 95.3 % TH Y, XHBEE (0 ppm &)
LHE LT, 12 ppm. 6 ppm, 4.5 ppm OEEE
TIREBRBOBA N, L CORERE
DEWIEZE T-2 b o ABREIR TR L O
% O DR OB ERRE hoT,
IR A LBEEEN  RRERES L

— 7O _GRESBAIT TIE T-2 bF 4

R, SR, EREOLICE L TAES
(P=0.0001) A%, £7-BIIREMCHEZE
(P=0.01) DRI,

12 ppm TiE T-2 M U EHREREG (5 H

BIEY) oO0BETERT ORI L
THZIZHD Lz (P < 0.005), KEEEREC

BT T-2 bR THROLREITE
WETOLEIC s L CHEEICED Lz (12
ppm, P <0.0001 ; 6 ppm, P<0.001 ; 4.5 ppm,
P < 0.001 ;3 ppm, P < 0.01) %%, xIHEEE (0
ppm) TILE B 2B Tidn -7 (P=0.3),
BEAZ BT 5 0Bl T2 by AER
BRI c 1T B AE O LHEIT VDT OB E
WCBWTHAEBRRBIIIR S ehol, —
¥, T2 xR VUBEKTROOHENL, &
HCTHEZE (12 ppm, P <0.0001 ; 6 ppm, P <
0.01 ;4. 5ppm, P<0.001 ;3 ppm, P<0.005 ;
0 ppm, P < 0.05) BNHBNT,
B. OEEOEBME (B CHBERE. EH)
EREICBT 2 0HEEROBEIEICET 5
WrfER2% 1 B8 LU 512777, 12 ppm, 6 ppm
BIO4.5 ppm TIE, T-2 b EBEENC
TR T o B S AR EUTEME R
NE LN, 12 ppn TORFEENRIN
- (1, M5, DHEEOEH 2x) AL

Tk, T-2 b3 ORI T B #iEDs
R LN EEROFHEE LTiE
ppm, 4.5 ppm, 3 ppm, 0 ppm DEEHTEFNZE
AU, 23. 79 e, 23. 55 IRRfH], 23. 83 FRE[H], 23. 32
R, 23.82 BEE AR L, BEREM TOE
FBEIN o7, —FH, BEEZFRLIZHE
B OBAN» D OFERTIL, B OMEBEREN
T-2 b % UHEEETNC T 30 %Ll EOKT
R LT B @ K OEHIE R U7 fE iR
E 217 TEERY 4. 5ppm LI ETERD b,
3 ppm 3L TN 0 ppm CRFEREE) TR EEFI
RO NPT, o, BEEEBIIERE
TEEMNE 6 ppm 3B LT 12 ppm THEEINY A H
BRI NT,

0. EEOZE

TRTOBIZBT HEBOEER 6 1T
o RIRIL OIS & RERICREEIC & < B
BN XazmRm L, T2 b OBEH
M ORI BT 5 RIE OB /N I n—T5,
BAHA T3 EHBRAAT% 3~5 B B Ti 4. 5 ppm LA
FORBETHREOEKTA RSN, T2 bF
v ABERET 3 H - EEBRAE 3~ HE D 3
B IO REIL, 12 ppn T 36. 10C—
35.66°C. 6 ppm T 36.28°C—36.03°C. 4.5 ppm
T 36.57°C—36.40°C. 3 ppm T 36.14°C—
36. 26°C. 0 ppm T 36. 24°C—36. 09°C TH > 7z,
IHOFHEEZE (AC) HITEEN
STORER., BEMCTEEZ (P=0.015) »
RENT, BV X A0 HCHBFREBIOY
BEOE AR 3 1ZRT, 4.5 ppm BED 1 [T
TT-2 PRV EREOMKRY XLNRHEL
H O EREES L ORI RAR & o723,
EEICITT N TOBRERE THREY XA
AR EITFR D b o Tz,

BN I 1T D RIRAR T 2SR T-2 h & o
CEREIET O 3 B E~5 B B OFBEHE

. 12 ppm, 6
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B8 T-2 M ABRETO 3 HEICK BT
0. 3CLUL HET U7 fE{F$i%, 12 ppm T 6 [T
F5PC (83.3 %), 6 ppm T 3 PL (50.0 %).
4.5 ppm T 1. P8 (16.7%) TH-7=7. 3 ppm
BELUO ppm TIHOMLTH o7,

II. FEEHEOE

T-2 b¥ T EBEFITE OB 12
ppm B LN 6 ppm BETROPCIE T3 AER
RENTENEEEZTH o7~ (12 ppm T
P=0.34), ¥ 7 AHNIBRER CHELRZELIT
R bhiehole (F4),

V. BEEBIOEEDOEL

-2 F¥ U UBRHMPO 1 BEYERE

(g. FHEIZERZE ; n=6) 1X. HFHREE,
3 ppm, 4.5 ppm, 6 ppm, 12 ppm DEERERF
TENFN 13.9£0.9, 14.5+2.5, 13,4+
5.1, 12.9%+2.0, 9.8+0.8 Thot, T-2 k
XU TIIEREOBEDHD 1346
ey, BB L OB OFEZEIT 12 ppm T-2
FRUBETORRBOD B (PC0.05), T-2
N3 o CEREIE R OEEREIL,. B0
N R XD DB RIRIC Y K
T EBNERENEEDERSh R
D, EBRKTE (T2 PR UEBRKTHES
HE) WBTAHEIXT2 ML UVBELD
BICHEEENRD O h o (P> 0.05),
V. F/hEEE (LOAEL) , #5514 & (NOAEL) |
ME—HERE (TDI)

BRI LUEIEOEIZET 58
BRERENS, AERIZBITS T2 LU0
LOAEL 1% 4.5 ppm. NOAEL iX 3 ppm THDHZ &
B oTz, NOAEL DREL T-2 h¥ U
BB P oBARBICE SV TIHA— B ERE

(IDI) %KD& A, 0.4 ug/fRE kg/H

(CFHe F4R¥=500) ThH-o7z,

£7 3
eI hETOHEITBNT R a7k
VRIEBTHD T2 FFVUBIOT A X
=1 —L (DON) O—EEE T v MK
TRE LSS, DREOZEL, REROR
BRIVEBEMREBOBLNELEZ %
HOMILTND P2, E, Ty h—kEE
BLHAIRRIZ, T-2 F¥ U H DT DON &
BEHEERIEHE, DHMlaOI har R
UT7HREE BT HEERIEEEE (oxygen
consumption rate) METFTRLI bz K7
EFBERDFHS (reserve capacity) @
ETRRERFEIET T2 & 8bhroT
WA Y, ML~ ZRIT S DX 5 RELL
B EAI O RBERIC L > CTERT D Z &
o, BRIEA P UVARERSEE LTS Z L
RIS (3R,
AHFRETIT, L BRRTEEL— T
HHROFRUZ L > T, EOBREDRE L~
I EEWREENRA T D% in vivo D
ERZREZRAWVCHLNCTHIZ LEFHB &
LTEBENZ, TOh, EFHEEORE
2R TH D LEM (W) . RRB LT
EBE (FHE) 28, ZhODEENE
b7y hOBBEITFCT VA NI —ik& A
WOERREER LTz, T-2 PR U 2B LIREE
FOT-2 b¥2 U BEL 12 ppm, 6 ppm, 4.5
ppm, 3 ppm & L. 0 ppm (X)) OFH LI
L7, 4.5 ppm ZERITZDIL 6 ppm TIREH
BROBERZ L, 3 ppn TIREENEE
ENmpolzlzd, LY EMLR/INEER
(LOAEL) %50 % MABEMED> b B 0 Hh i % 3%
AELDTH D,

RS B EMRIEB OB & 51 CTHR
ZRHBEV X LB LTWVAR, ZOEBIXE
HOHFSHRE L~V OE AR KB LT

D.
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Wa, Lo T, DHEOEIEBET D
ZEIREFOREREL D LTl TR
Thd, Tl DEEEFHEIOTIZZ2 5 0ER
R R RRC X ARERO HBEE NS
THHERETHD, RS BEMRIEE, &<
ARG L > THEEZIT T3,
D ABICER D 25 ORBHE R LT
BT A ENCEEREHFEETH B, &
T VA Y —IRIC & D EIRRE R AR

KRB SN TWAREE L —ICL B bD T,

EEHROEDALIFMNBEFTRL T THHD
ETREFHELTWDZ Likd, EHHEIX
EHOEBEEEZRTHE, KT VAN —k
WL BBEEITEILT v bOKEFmMOBEIE
EATURLTWAELD T L—I IR
HENVITENIIR X TRV, &5 OTES)
HEOEEBET 5 ETCE+oF SR EET
D,

AW TEE IO, FIER X UNE
BEIIAERZAE) AL EH LW, 0
TEMD, I QRO TIIMEHED
EAbDHRZ2 BT, BHEY X L~OEEE T
THZLELHEEREEZONZ, HAY XA
OFEFTITACHEBRE (2re /T L) BX
OEH Crn) ZRIETHZ & TiTo7z, BD
FERAREUIRE OHAMEREMT EED 11T
< BT EE 0B TIE 24 RERICITVME
ZRT, T-2 MV U REOBBHIM TSR
ERECHIEENEIEANSFRENEZ D
Nz, 2EERETTAZLDR\V5H
&Lz,

AERETER L2 TOREREICE
B0 IR, EBEASOEEL R
IZHTIHE, RERFEERICEENRIBEND
A HiL, EDOFEIT 4.5 ppm DL ETH
sgIni,

DT T-2 PR EREAE 2 BRT
B aEmAHR LN, THRITEHBICRT
BOIEBEMAEEL T\ 5, BREKNR X,
=T R BN, T2 FFETVUCORTEREE
BRIZIBW T H I E%ICHB OB DI EE
MPABESNLTWD, —F., SEOKEOER
EBR T, £ 0%k OBEEFHE ORBIZHE-> T,
OHETERE L 4.5 ppm~12 ppm TILZ DfH
BRI SN, £77. 4.5 ppm~12 ppm
T T-2 R UEBEE T # b LB oRED
DI LTz, 7238, XTHREE (0 ppm ) Ti,
TARTOHMZEE U TR R RE I
S TH L7228, ZAU3nEsic e 5 Lt o
HRBAL TH Y —BOICBRINEETH
5, DHEBEORASECETAKETIE, BE
FRBIEREE A T-2 F %V U BEENCHE L TH
B2 Uizl 12 ppn BT TH o 7278,
H CHBRE O AR R T 2 R~ 3 E &S O R
TIX 4.5 ppm L ECTRERFHEOEMMBER
biv, BEA U XLDEEZRTEED 4.5 ppm
UbETRObol, DHRECETIZNALD
FERMND, 4.5 ppm L EDORED T-2 ¥
ORABRIIEERE R HBEMPRRIZHEL
KIVWEEBERIZTZERHLNTHD WV
2B,

FIEOEMIZBE L X, BA Y XA8331E
EREICHETEINRZN, 4.5 ppm LLETIIBAH
BT AKEETAS T-2 b% v EBRERAE
375 BRI TR LA, ZORHITE
EOLHBOBAA T-2 X RO
BRIIED LT AL ER D, Ll
NH, DEEOBDIE T2 bV UBRKT
BOLROOLNDDITx U TRIRIX T-2 ¥
VERETRICEE LTS Z L b, b
HEMBEINLT UHRCREIIC L2 EEE%
TS EIEFE RN,
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EEE (FHE) LT, 12pn /e d
BB EREHO—I THREm IR HND
BEAELHEELLEY, BREHA2EKLZEBLEC—E
L7 BRI bhiehole, 2O e b,
RO LB EIRIIB T 2B ICIERE
OZEALPEEFE L TV DA EEIMEN & &
BT,

AHFFETHEHH S DI @ 0.4 pg/AE
ke/ B (RHEEEMBE=500) 1Z. RO T-2 hx
U OEREER (LOAEL=2 ppm TIMERZEAL)
{2 &2 0.06u g/RE kg/ B (RHESESRE=500)
VIV bE L ERAFRRE O EEE I X
B~y ADERESR (LOAEL=1 ppm THIfRZE
b)) »6RD BN 0.28ue/IRE ke/H (R
FEELRE=500) LV bEroT, R TH
WH N REN RN RS EE T 5
LOTHY, T DREOEIIN2 Y R
WEELEbLb, £0D, L~ dH
DA L LT O L IR E L
JNZENRE L DFTHEMED B D,

E. {5

3 ppm~12 ppm D T-2 hF T B ELIREE
ZEHERLZT Y MIBWT 4.5 ppm LA E
DEETREEOMRENEENRD b,
IORERNL, BEMEES 3 ppn & U TIHA
1 BEmRE (IDI) ZRDZEZA 0.4 ug/
KE ke/H (TFHEFESRE=500) THolz,

L3R
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