Fig. 24, Ultrastructural appearances of control and MEHP-treated testicular cells at 6 hr.

(a); Apoptotic Sertoli cell. Vacuolization (asterisk) and nuclear membrane lysis (red arrows) occur, while
swollen cytoplasm (#) and condensed nuclei in spermatogenic cells are recognizable, (b); In necrotic
spermatogenic cell, no organelles are functioning, (c); Apoptotic cell depicts nuclear membrane lysis,
(d); By MEHP-treatment, apoptotic spermatogenic cell is frequently found. Organelles are still functioning.

Culture Model

2o ] . === 3
F;'dm Testis of | mm

| Guinea pigs

Filter pore @ |

=3 um
Fixation with 4% paraformaldehyde
for light microscopic observation The cultured medium contains: *
(TUNEL staining for apoptotic -MEHP at dosage of 100,

spermatogenic cell) 10, 1 nomol.m}!, and 0 (control, corn oil)
-Treatment duration: 3, 6, and 9 hr
Fixation with § % glutaraldehyde for after administration of MEHP

ultrastructural study (TEM)

‘The data, calculated as a percentage, were expressed as the mean +SD. The significance
| between each group (*p< 0.05; **p<0.01) was determined by single factor analysis of
variance (ANOVA)




Fig. 26. Testicular tissue culture of guinea pig. Seminiferous tubules reveal normal
in structure in control (A). Detachment and displacement
of spermatogenic cells are recognized in MEHP-treated group (B).

Fig.27. Transmission electron micrographs of Sertoli cells. Sertoli cells
show normal in structure in control (A). Vacuoles of different
sizes are frequently observed in MEHP-treated Sertoli cells (B)
( 100 nmol/mi of MEHP treatment for 9 hr). ScN: Sertoli cell nucleus.



Fig. 28. TUNEL-positive spermatogenic cells gradually

and significantly increased in dose- and time-dependent manners.
Maximal increase of apoptotic spermatogenic cells are observed
at 100 nmol/ml of MEHP treatment for 9 hr.

Apoptotic spermatogenic cells (%)

i

control ! nmol/m}, 10 nmol/ml 100 nimol/ml
Concentration of MEHP

Fig. 29. In in vitro study, apoptotic spermatogenic cells significantly increased in dose- and time-
dependent manners.Values were expressed as mean £ SEM (n=3). Statistically significant
differences in means from vehicle control were analyzed by ANOVA followed by Fisher’s PLSD
test (*p<0.05; **p<0.01). The similar pattern of apoptotic spermatogenic cell changes was
observed in irn vivo study in guinea pigs. MEHP altered apoptosis process in a time-
dependent manner.
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#1 MEHP 12 & 0 2R AE0T 58 {E7
Accession
No. DMSO MEHP10™*M  |MEHP10 M |MEHPIO*M Fold
1420466 [NM_009268 1.7 5.4 42 7.06 salivary protein 2
1421639[NM_028564 4.4 8.5 15.4 6.34 RIKEN cDNA 1700082M22 gene
1420660[NM_019457 1.7 <51 2.21 % 3.00 leucine-rich repeat-containing 6 (testis}
1425293|BCO17627 11.8 15.1 18.9|° 2.87 RIKEN cDNA 1500031H04 gene
1421583 |AF448508 8.4 7.1 15.8[:. 2.67
1420217 |BB556127 43.9 86.8) 83} - 2.56 nuclear receptor subfamily 5,group A, member 1
1416832 |BCOO67 31 4.9 9.4 9.8 2.43 RIKEN cOMA 4933419020 gene
- "Mus musculus 16 days neonate thymus cDNARIKEN full-length
enriched library,clone:A130082C1 2 product:unknawn EST, full
1447958|BB165262 15.9 28.8 2.27 insert sequence.”
1417651 |NM_C07815 35.3 48 2.15 cytochrome P450, 2¢29
1449337)AIC98840 22.9 34.1 2.09 tryptophan 2,3-dioxygenase
1438374|AV34B8729 11.9 20.5 2.067 amyloid beta (A4) precursor protein
1450330|NM_C10548 13.3 16.4 2.05 interleukin 10
1448280|NM_C09305 20.6 35 1.97 synaptophysin
1432249|AK013216 75.4 §8.1 1.96 Cockayne syndreme 1 homoleg (human)
1450854 |BM232515 23.4 25 1.94 "proliferation-associated 2G4,38kD"
1416787 [NM_007394 44.8 64.1) L 1.92 activin A receptor, type 1
1449817 [NM_021022 20 22.2 1.88 "ATP-binding cassette sub-famity & (MDR/TAP} member 11"
solute carrier family 7 {cationic amino acid transporter,
1445783 |NM_021291 16.7 21.9 1.86 y+5ystem), member 9
142807 4]AK0D09669 10.7 11.7] 1.85 AIKEN cDNA 2310037721 gene
143693618G806300 50.2 63.9 1.84 inactive X specific transcripts
1425250|AF366052 26.4 23.9 1.82 solute carrier family 14 (urea transporter), member 2
1426640]|8C027159 72.9 107.3 1.78 TRB-2
1420275]AV369255 122 147.7 1.76 "transporter 1, ATP-hinding cassette sub-family B (MDR/ TAP)
142525318C024372 20.5 30.9 1.76 mucosal vascular addressin cell adhesion molecule 1
1418674{NM_011019 9.2 12.5 1.74 oncostatin receptor
"sofute carrier family 6 (neurotransmitter
1421641 |NM_009209 25.8 22.9 1.71 transpoter,noradrenalin),member 2"
EGFike module containing,mucin-like.hormone receptor-ike
1424998]AY032690 23.8 22.9 21.7 1.71 sequence 4
1427775]AJ437645 17.3 25.4 17.4 1.68 defensin bata 10
1435415|BB491008 718.3 18.2 21.8 1.63 MARCKS-tike pretein
"elongation of very long chain fatty acid
14207221BC016468 21.9 36.3 25.4 1.62 (FEN1/Eco2, SUR4/Elo3,veast)-like 3"
1426095]AY046551 48.4 79 60.8} 1.62 "tumor necrosis factor receptor superfamily member 22"
1425886|AY049085 49.9 54.1 £4.8 1.58 ETS-domain transeription factor Pet-1
1423858|6C014714 124.2 172.9 1270} .- 1.58 3-hydroxy-3-methyiglutaryl-Coenzyme A synthase 2
1453827|AI450336 27.4 32.6 2751 1.58 RIKEN ¢DNA 1170035H17 gene
- "Mus musculus adult male hypothalamus cONA,RIKEN full-length
- o erviched library,clone;A230020L.22 product:unknown E ST, full
1420048]C78859 16.3 23.5 L 8.8 . 1.56 insert sequence.”
1418554|NM_007412 27 22.4 28.91". . .. 1.56 adrenomedullin receptor
1437607 [BB357165 21.2 16.3 281 1.56 "glucosaminyltransferase, -branching enzyme"
1420788|NM_016970 55.9 56.4 £7.8 1.55 “kiiller cell lectin-like receptor subfamily G member 1"
1455987 |BF148622 77.3 62.8 78.5f. - 1.54 "SECE1 ,alpha subunit {5.cerevisiae)"
1425181|AV344708 17.6 16 14.5. 7 % 1.53 RIKEN ¢DNA 3110007P09 gene
1424287 |BB367549 21.2 22.5 31.8)- ¢ 1.53 putative sering/threonine kinase
1430586|BR552785 22 18.1 20.2b " . 1.52 RIKEN ¢DNA 2700007P21 gene
1452335|AV024565 17.9 22.5 17.91° 1.51 RIKEN cDNA 281042 3E13 gene
1428015|BCO27567 44.7 36.8 39.6) 67.1 1.50 “Mus musculus clone IMAGE: 347 207 0,mRNA"




#2  MEHPIZX 9 BEPRELTHEET

Accession

No. OMSC MEHP107*M _[MEHP10*M __[MEHP10M Fold
1437767|AAT138720 18.6 7.3 17.9 0.4 0.51 retinohlastoma-kke 2
1418189|AA560003 37.5 23.6 15 - - »19.4 0.52 receptor (cakitonin) activity modifying protein 2
1417136|BGB05074 67.2 74.9 63.4 "38.9 0.58 serine/arginine-rich protein specific kinase 2

"ESTs,Moderately similar to germ cell-less homotog

1438887[BM239632 39.9 48.3 36.6 ~23.9 0.60 {Drosophila} [Mus musculus][M.musculus]”
1426924]AK013592 315.5 276.7 244.4/.0 . 198.9 0.63 RIKEN cDNA 2800024N03 gene
1431213|BG297038 171.7 166.3] . 164.4 - - 108.3 0.63
1425195{AF356876 322.6 326 308.7 - 205.6 0.64 mt-complex ptetein 1 related sequence 1"
1416190|AF145253 112 110.6 98.9] v 769 0.63 "SECH1,alpha subunit (S.cerevisiae)”
1438069|BE44687 3 28.4 24.8) 22,30 - 195 0.6% RNA binding motif protein 5
1419277|NM_130879 167.5 174.5 1487 1157 0.69 cDNA sequence BC0Z21769
1454791]|AUC40918 330.9 307 262.1 1229.8 0.69 retincblastoma binding protein 4
1426051|BC006628 58 54.3 49.1 ~40.3 0.69 centromere autecantigen B
1448605|NM_007484 48.8 51.9 44.8] 1340 Q.70C "ras homolog gene family,member C*
14213 13|NM_007803 80.4) 759 36.6 56.2 0.70 cortactin




#* 3

MEHP (= £ 9 3R 2388004 5 B 0 7 o & — ¥ —3E o PPRE #%

Accession No. Fold ik PPRE
NM_009268 7.06 salivary protein 2 15 %L
NM_019457 3.00 leucine-rich repeat-containing 6 (testis) 15 L
BB556127 2.56 nuclear receptor subfamily 5,group A, member 1 2 L
NM_007815 2.15 cytochrome P450, 2¢29 19 5L
NM_010548 2.05 interleukin 10 ] 1L
NM_007394 1.92 activin A receptor, type 1 2 L
NM_021022 1.88 "ATP-binding cassette,sub-family 8 (MDR/TAP),member 11" 2 i
solute carrier family 7 (cationic amino acid transporter,
NM_021291 1.86 y+system), member 9 7 L
AF366052 1.82 solute carrier family 14 (urea transporter), member 2 18- 1l
NM_011019 1.74 oncostatin receptor 15 Tl
AJ437645 1.68 defensin beta 10 8 L
BCO14714 1.58 3-hydroxy-3-methylglutaryl-Coenzyme A synthase 2 3 Hi
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THAHD, HEECORBEIRV,

C. HR&R

1. b FEBEELEAR

RSO » 7D EM 168 ADRF7Z
Bttt s MOBZREL. BTORE. B1,
FHE L OBIR AR BER, T/ TFATH L
— + (MBP) BEHE-TOMEE, £/ NUN
74 L — b (MBzP) & &FFFOREICHEMBADR
ha LS hotz  [Duty 5, 2003a].

168 ZDBHEOEIREREHERL, KT 8 D
THAERTE ) AT LA LR DNA A

A—COEFREIA Y T oA TRATZER,

BRriE ) FAT7E L— | (MEP) E¥1FD
DNA D& A —TORICHEMEEREHD Z &N
3572, MBP, MBzP, MMethylP, MEHP L {3
HEHEBRILR -7 [Duty b, 2003b),

Tk 84 AR DEHP 35 L () MEHP %
BIE L fESR., MEHP BB O A R DR #
i MEHP BBHOFEIR L0 ED o2 (BhE -
38.16 +/- 2.34 1, f&f%:39.35 +/- 1.35 #@) [Latini
5, 20031, '

FERNBEOLEE . SHRFOLEDO MDD
DEHP & MEHP fRE % #I%E L7-&5F. DEHP @
BPEZFERBEECAHTHEVWETH L
{Cabellis &, 2003],

2. DEHP(MEHP)IZ P8 U721F38
BEORRE

Wistar 7 v b O, H#FLFIZ DEHP (300,
750 mg/kg) HiZE, DINP (750 mg/kg)y H98. DEHP
(750 mg/kg) &~ DEHA (400 mghkg)D#H 5. 7
X DEHP (300mg/kg) & DINP (750 mg/kg)D#
S¥r 5 LUI-#55. DINP & DEHP ZHlgE (4
M 21 B) OBBRTANRTRY (T) B L
WRERULED T LA RR S, fisp LH

Vv BR s, RLPYERE SR E R
(AGD) D L LB oML DEHP #&
OFERKEZ v & (1% 13 B) thbik,
mega e B B LAl i E R BT
OHET v - THET, B THL A LT, DEHP
OWNZIB~OVEMRIL DEHA 2k »TE LA
fno 7235, DEHP & DINP OEAERE T T AL
omFEER D bz [Borch B, 2004),

HE

DEHP (100, 1000 mg/kg) % 4 BEEnOHE Wistar
S v Mz 5 BME XS, DEHP ORRIZS
ZOLPRRTFaRT Ay OEMICLED
HLOENHI LY, LULABBRNOT A AT
> (T)5alpha-R, 7 v = % —E R XCYP2C11/3A2
FEEE, T REZEILSETHLILDLEE
z6Hhi-  [Kim 5, 2003].

DEHP (0.004-4 mg/g) % ddY ~ 7 A8,
S8, BRIZBITS Fasl, Fas KU Caspase-3
ML DNA 777 AT a3 12 B
B A, REMEFARBEIZLY 4 mgig
@ DEHP BB/HOEA b ) AMND FasL L FF
FEHIE S @ Fas ¥ EEHBAND Fas &
Caspase-3 DL ADBEA SN2 72, Fas BHiED
EEHEIZIE DNA 73 7 AT —ariid
o, BB 05ug FOR L LTz DNA DD
BRHUL. 3 (0004 mg/g). 5 (0.04mg/g). 7
(04 mg/g). 22 (4 mg/g) Th-ote, £/ 4 mg/g
DEHP #f& Tit. Wih{b L7/ DNA #=a b
—JVBED 22 {5 Ch o7, DEHP 0.04 mg/g DiF
BTLIERMAD DNA 7502y T—aw
BROTR bV ARERT HZ EHRR ST
[Ichimura 5, 2003], |

CD-1 = 7 ADO¥EHEE % MEHP (0.01, 0.1 mM)
AT 4, 8, 24 BRA rF a3 LTt
ME. SEHTTR M-V AMRBRAEMU,
DNA Sitm b EmIZdHh -7 [Suominen 5,

_53—



2003],

BIET GER)

Insulin-like hormone 3 (ins3)&E =T D RIGH1L
B, B AOETEEOREITHEYRITTZ
CEREELZ, Ty PTHAMBRE~DREY
##21T5 DEHP, DBP. BBP @ insl3 BT
BMizxt+ rEEBEFR -, SD 7 v FOER
14-18 HIZIRNEE L, 18 AlmOHERRITAF
TR, A7 oA FRAELSE insl3 BETR
HoBLBRyLh, BRERICBT H L
AR = ALPRE IS [Wilson ©, 2004],

BT (B)

DEHP DEMBETERET I DIT.
C57BL/6 =7 Az 13 @M DEHP (0.2, 1.0%)
BiER S Lo, HIBOBEFRERAIZOWTS
A 77 VA &#fTo7, DEHP 2Lk 57 v
T ¥alb—3ialit, Vanin-l (FFERBAHA
B), sE oNRNCEE T OBRERLETRD
.. llbetaHSDI, HSD3bS TiEF v L Fa b
—Tarp@Ebohi, £, A7 aA FEL
BT cyp7Bl TIERBEBETF LS, VB
EWAER L cyp2BY IIRBBFEE SN, F7o,
ALDH3. GETtheta2, Id2 7 Y @3 3# ¥, DEHP
B AN [Wong b, 2002],

bt h7a ¥ A7 cHaras BEF R
rasH2 ~ 7 R L B4R~ v 2|2 DEHP OiR#E
5% 26 WEAT- MR, rasH2 v 7 A LB
ARl AOMFIZ, g, BRBEROEH»,
R OER, B R EEN A LR
Bivk, KFHRRIEILEE rasH2 ~ VA TLEE L
7o [Toyosawa &, 2001],

BRRR

oD IFMAE (Cumulus-oocyte complexes) %
MEHP (0,25,50,75,100 p M) r3iCEEET S
& MEHP (75, 100 ¢ M) 15 F CixIpala s

RRIORRETE > TWNDZ RS- Tn, T,
AH T xz— R 1 WZE - 5P & A Ui,
SRR ORI I 2o T, BLIEE T
FERIGA & W BAE ¢, 4512 MEHP 50 M L
TIEAZ 7 =X I IZE->FINHAARTFEEL
Ieho ey, MEHP OFFFE L7z W&
FO%FT T 24 FFEEEET 5 L £ < DI
WAH T x—ANMIIZE->7 [Anas &, 2003],

HRAEREAE Y (eCG) ZRIMBME F344 5
v MIFE LN A% S, DEHP ROk
SRz AR E AW, DEHP(500 mg/kg)?>
4 AMORGH T, SRBELLE L THIIX
NAHIVOBIZH AR AH G [Sekiguchi &,
2003],

-4
DEHP 0%, 0.03% (44-58 mg/kg/day) % & trfd
B AMERED CD-1 = O RIZH L TAER 5 e
5 xZ. %% 9 @ T cross-mating LT, [BoieE
ThH 7, ERREIC DEHP O EZE IR
WHAd o7 [Tanaka, 2003],

ERARE

ESBO (epoxidized soy bean oil), DEHP, BBP,
DBP DfRIZxtT 5% % whole embryo culture,
midbrain & TF limb bud cultere T -27=, whole
embryo culture TiX DEHP (1, 10, 100 1z g/ml).
BBP K UF DBP (10. 100, 1000 u g/ml) (X%
DREERTERCHTHBEEEBER L,
BBP. DBP i & % R8I L 0 B3 HmRa
To< HoHitfe, ESBO DRRIZHT 2 3B LA
HiieiroTz [Seek B, 2002],

MAER DR
Wistar 7 » DR 15 BHoi% 2 9B S
CiZ DEHP 1% & HEAE %+ 52 (1000 mg/kg/day
PLE), A% 2 BOFERT v FOM (i
Bz 24--36 WAEROE MORBIBOM LEL) %



WAl I A, BUEMEROE MRORFHEE
TR EHLEL L T [Magliozzi &, 2003],

3. DBP(MBP)ICBEfR L7-1F#t

HROHR
SD ¥ v rDiFR 12-17 HIZ 500 mg/kg 7> DBP
5z, BROKE, 3VATu—VHEPLA
FoA FEARE~DEBERTHER TA
k25w o (T) AT SR-B1, P450SCC, StAR,
CYP17 ®DmRNA FEHBD A4 L7, T, mRNA,
& 237 LUt DBP #3544 24 B TRHE S
o735, DBP 551k 48 BRI 3B L7,
BHROBEERIZBWTYH DBP daL A7 w
— V#1738 -HSD %< TERBRBEHEL
B X7, BIBRED DBP 2B IEBERIZBW
T2 LAFo— AR AT 1A FEEIZNL
B e & Loy RIBOSM M E A EOE T
FEEL, o T AlE R T EHEmR
BORFRHOKREZLLND
&, 2003],

[Thompson

SD 9 o kLR 1221 B DBP (500
mg/kg/day) FEEM &S UBEKE QA2 #~
Fro FAF 4 LREEOEE, SRR L
FHARRA AN, BEE A R AR AR DIB AN E
BECRHEH NS, HAERT v MZidHLH
fetrotz, WA 16 BT 21 B DR THERM
OB, 45-70 B TR ERICEHERS bR
FORER 70 BB THRLBEETH-72, 70 8
BORICEELIAOBEFEIRD LN
[Barlow and Foster, 2003],

Dutch-Belted 7 # ¥ Ok 1529 B, V¥
DHAER 4-12 BEFER 68 A (12 8RH)
i~ DBP {0, 400 mg/kg/day) & BFTESE T, HE
TR ME LY, BRERELZILEYY
FIzEbEELBMEARD N EFROBL,
BRRUCRIARBOERRD, Lh7T A AT
2 LAUE T, BBOMBENEL, RES

55—

FEIENPHES GNE, FRIETHE, BILBRER
. BibilEEsE#E > EESBESRED LT
[Higuchi &, 2003],

Wistar-King 7 & F @48k 15-17 B {Z MBP (125,

250, 500, 1000 mg/kg) ZMHEEORE L. &
AFTEOT v PORBEOTRORELRIE L,
500 mg/kg LEOTEREIZBWTHARRIC
BUIOERETHRAEEEDH LN [Shono 5,
2003],

bi2: Y

DBP OHBMBHEBERTIZL > TRBER
H0EREADH DL, EROKTES (300
mekg ¥ 5 @) 2L D BEERELFR Y
7o # F344 5 » B2 DBP % 4 @) 1200, 5000,
20,000 ppm (60, 250, 1000 mg/kg) BEHRS L
o, BEESE, BFEMEL. BEDHETFER
#5h01%. ZE+DBP 2000 ppm £ C DBP B4R
LV LEEETH-  [Tsutsumi H, 2004],

SD 7w MZ DBP, BBP, DCHP ¥ 5 Lic & Z
AL R Y a0 #RE OM/NERICX TS
LB XN o7 [Nakagomi &, 2001],

BT (R

Wistar-lmamichi 7 » b {Z DBP (8.6 mmolkg:
2393 mghkg) % 1 R OFE LERBD PPAR
yILHEREINIBEFEREMR, A/
FTIFE T AYF AT MIEET
HEETRRENEH I, PPARIZRE &
L5 CYP450, 4A1, mRNA OEANA E1ZHHTF
BToEinE Y chhroatz, —h, DD
PAI-1 @ mRNA L~ULZE L@ L, DBP
Iz &% PPARy D&M L& " L7z, PAI-l @
HNE, BT O IZBHR D & D W Re ks
BA, T7FELB (A e B@DEFE
CRE) 3, BRMREmAEES S Z LR
BENTWAR, A2k B@BYD mRNA



L7 FYREFY (TI/FEMEERAE) ©
mRNA @ &3 DBP &5 TH LA, DBP IZ
SABRERIED A=A LD—2L LTA
LTI FEL-Tr VARG F AT AT
Mg+ rBEEREROELLETR I LT
[Kobayashi &, 2003],

Insulin-like hormone 3 (insl3):84& 7O A EHEAL
R~ ADEFEBOBEICFEBLYRET L
FBEZX. Ty PCHABERRBE~ORBELE
#4% DEHP, DBP, BBP MDIEAHIKERIZH
% insl3 BEFRBICHTLEE AR~ SD
S v FOEIR 14-18 BIZENESES L, 18 B
DHERBRERTRERE., AFoA FFRALEVE
insl3 EEFOBLRBOLH, HREEIZE
FAEE A= RARREE NIz [Wilson
t, 2004] (R#8-DEHP).

XV
BLRFHICHES v (Rana rugosa) TH D
% 1923 ADAZ~wT vy 7% DBP \Z8E
w40 BIZAMBRER TV, K747
v ha—ATHB 1T -2 A T UA-A (001,
01,1 g) ORFETII—EHbLFT~ToAF
Gy 7 OATERD IS L e o 7,
DBP (1,10 _g) BEO—HOA I~ v
THEIROBRP A BT [Ohtani &, 2000},

BRERE

BBP (281-1687 mg/kg) & F DM TH D5 MBP
(200-1200 mg/kg) & MBzP (231-1384 mg/kg)% 4T
IR 8 HD OF1 = A L4ER 10 ED SD Z» b
BENHE L 24, v ATIIRESE S &
BnAabhi-Rn, 7 bTHEBIEDLAR
Mo Tz, Whole embryo culure T% MBP KR UF
MBzP (234 RS~ 2D FRE o
[Saillenfait &, 2003].

ESBO (Epoxidized soy bean oil), DEHP, DBP,

BBP DIRIZ#T 5% % whole embryo culture,
midbrain and limb bud culture TFA~~7-. Whole
embryo culture CiX DEHP (i, 10, 100 2 g/ml) |

BBP & {* DBP (10. 100, 1000 x g/ml) TR0
BAEROREICIT D EEM % Lz, BBP,

DBP 7 L 25803, MAiRE & v BF A ¢
< H BNz, ESBO IR 2 BIIALH
feipofo RS, EIBE @ DEHP, DBP, BBP TR
AT AREAL LN [Seek B, 2002] (AT
#-DEHP), |

4. BBP (MBP and MBzP)iZ B8 U /= {§ 48
BR

Wistar 7 » b D#ER 15-17 HiZ MBzP % 08¢
HULTHRREICHTBEY L L 25250
mg/kg DA E O SBETHERIRD AGD EFRU
BRTHREA2OHEEOCHMAS bNT  [Ema
5, 2003],

HRORR

Wistar-King 7 + F Ok 15-17 HIZ MBP (125,
250, 500, 1000 m g /kg) FHERFEOERE L, H
A/EOT v FOFEOTREELZRIE L7500
mg/kg LLOFEETCHAMBRIZERTFTETR
£RRD B [Shono 5, 2003] (§1i8-DBP),

BiET (BA)

Insulin-like hormone 3 (insl3)i@ 457 D R iEMHAL
2, HEv U AOEFEROREIZEE Y LIFST S
EEMEL, T o NTHARERE~ORESY
#2475 DEHP, DBP, BBP DG4 NIREEIZE
5 insl3 EE T ORRICHT HHEBEFR -,
SD v FOEHR 14-18 RIZERFEE L, 18 B
EOHEREIREWTHER, A7 A FRAEY
Eoinsl3 BEFORBABED L. BEBMHIZ
Bl s A oA LB REIN
[Wilson &, 2004] (Bi48-DEHP, DBP),

i
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SD ¥ hiZ DBP, BBP, DCHP ##4&5 L7t =

A, B b VAR O E OMNERIZE T D

FEIBEINE )27 [Nakagomi o, 2001]
(BiI8-DBP),

iy

BBP (281-1687 mg/kg) &+ D TH D MBP
(200-1200 mg/kg) & MBzP (231-1384 mg/kg)% 4T
¥ 8 A OF1 v ALtk 10 BD SD 7w b
CREORELEE A, v UATERBERE LR
BAERLZ RN, 7y P THIRENREDD
7z -7, Whole embryo culture T% MBP &
O MBzP 2%t ARSI~ Y AD B EH»
7 [Saillenfait %, 2003] (AT#8-DBP),

ESBO (Epoxidized soy bean oil), DEHP, DBP,
BBP MR IZxfT 5% % whole embryo culture,
midbrain and limb bud culure TFA72. Whole
embryo culture Tt DEHP (i, 10, 100 1 g/ml)
BBP %X DBP (10, 100, 1000z g/ml) iXpED
FRERVREICIHTLEMEHM LR L1z, BBP,
DBP iz & 28k, Bl X Y BrEa Tl
< Bz, ESBO IZIRIZN§ 52 RIIA LN
7pdro7-H5. DEHP, DBP, BBP O &{RE TidiE

xRt AEENL LN, [Seck &, 2002] (Al

#§-DEHP, DBP)

5. DINP(MINP)IZBE L=
MERER

SD % w b DR 15 B-4r¥e# 10 B 12 DINP (400,
4000, 20,000 ppm) *REE&KE L. FLERET v
h A ZE AR, 20,000 ppm & 5O RIZHE
B BIE R R UL b ) MO, FiE
OB, BlibTHTR/RIZE
FE TV, HBHETE® SDN-POA DH¥A A
2 B RH e o7z [Masutomi &, 2003].

HER OE
Wistar 7 b OEIRT FZFLH I DEHP(300, 750

mg/kg) B, DINP(750 mgikeg) 4%, DEHP(750
mg/kg) & DEHA(00 mghkg) D&,  F ik
DEHP(300mg/kg) & DINP(750 mg/kg) DG T
B 74 5%. DINP & DEHP 28R (iR 21
B) ORBET R MRFoy (T) EE, BER
YlFo T L-vEd, m$ LH LAV ERE
W7, AGD DIERE L HLEAK OIS DEHP &
BEOFERBET » - (£% 13 R) AL,
M4 e vy B LD IR R B
OHET v hCHE T, i THHAH Lz, DEHP
D4 ~O/EM L DEHA Ik » THE{L L7
#3>7-23, DEHP & DINP O#A#RET T 45K
OWEIER MRS Sz [Borch 5, 2004] (B
$#8-DEHP),

6. Polyvinylacetate Phthalate {22V TOHEH
LMBE |
Fo b, wUA, X E—IARIIHTS
PVAP M4 A, Sk, BUEBMER LR
~SEEER, BEROBEMETV A Ty PTR
7o 7248 (LD50>8000 mghkg) . E— 27 Ak
CTHEEHET @M »7- (lethal dose=5000 mgkg).

ATAR AR Y bz -7, NOAEL i
7 ¥R AR T 100 mgkg/day. 24 » B
v bAoA RRAET 500 mgkgiday, 7 v 1
it {X % 5 T 1000 mgkg/day T &» - 7=
[Schoneker ©, 2003],

1)

7. B#%

NTP-CERHR @ 7 0 7 # VB A7 LR
{(PAEs: DBP, BBP, DnHP, DEHP, DnOP, DINP,

DIDP) (BT HaRGCHIER (2002 ) #D

HRZDOWTFHMEL, BLTD 4 IBEICE L DD

iz,

1) —REMRNO PAEs D #&FiL NTP-CERHR
DHEM L REPENL D RV LT
T,

D oo ERMILEBONLT —Yiie b
DY AZFEICAERTH D,
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) ERFOHIKED 7 ¥ MBI T DR
ML, TomEObD LV {EVWRNL LN
AN

4) BRSO DEHP $#Rii NTP-CERHR
PRE LS NOAEL LY &@WATEEMELRH D
2. AL o DINP EBEIfERE LV
EZEL TRV EHRIEND  [McKee b,
2004],

8. TVVVBTATFMMIONWTOWNR
Wistar ¥ v b % JH v di(2-ethylhexyladipate
(DEHAYBt 51 L A R4 FE LRI HER.
DEHA |2 & 23HRFE OLER (800 mg/kg/day) .
HiZE % 0D 3E T SBEEAN (400, 800 mg/kg/day). #T
£IRT v b O AIEERD (800 mgkg/day)7s
oo, M7y b FAERITRD L
Nieh-o7z  [Dalgaard B, 2003],

9. BIHXM

B HK DR

INREET, L E. REHE. RENE—
(2000) 7 Z NEE R T LD AERER L URA
At HEEEBICOVWCORAEDHA : &L
C Di(2-ethylhexyl) phthalate I X % Di-n-butyl
phthalate {22V T, BARBMILFFERTE, 7, 65-
73.

ANREEF LS B, NEEHE. BT
BER)IB— 2001) 7 #Z VERT AT LA FE-
RAEEZHER, BRESEOCHEKE., BB X
(" DEHP @ 1 HitE#ERE BAZMLFAFR
%, 8,1-10,
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bt rOFEEICETARE THB MRS PAEs L
AL AT L OBk, WM Y PAEs L
Vb HERRAIR L OBR, FEPRBYEL O M
tf PAEs LNV ERBTHIREVDRENTVD

L INGOEERZEEMNIC OWTIRED
EZARETHD,

PAEs OIEiRPIREIC L AHAMB~DOREI
BT ARXIIBENWT LRI 2 REN B
FL_ATREERTWS, REAA = AL
LTFAMAFOrLb_AOETE 2 hizEE
THEEFRAOENRRINTND,

SRR PERERIC L DB EERERBEICET
AHRTIE., Ty bEY b v RO REEM
BEWIERPFEINT, £, in vimo D
BRiCL 0, BBP OFELRH#WTHS MBP K
U MBzP 235 v MIRIZHEEREE 2 EET 52
BRI, ZOZ &, MBP KU MBzP
FIHRZ v MRS LA ST LBRFELR
B4 DIk LIz, BBP OEFBHEIEY
WWEDRBETLZLETBLTNS,

AAEs {ZBAL TIEZ v bOERPICERS L7
DEHA 2 & 0 EiREIF O & & IR R ERE i
HLbNFR, 7 P o EHIEEED L
NED ol ZERBEINRTEY, §0ETA
PAEs L 0 bHEWAMEAFEARRYT LS
ERM B,
SHEBEOHEMAETIL, TDI DRELZLES
T5 &5 AR HR & TV, Society
of Toxicology @ 2003 #E4FE% (2003 423 A) T
BT, Gray B3 DEHP % 7 » hOEERS,
EHITERE U, HRTHEERCHE LD
BE, MERAOEBNEORT v F s U AERN
oz Z EE LOAEL i1 11 mgkg T
HEHE L, TORRIET TR D ERSE
A FHMF B (Lamb et al, 1987, NOAEL: 14
mg/kg/day) X7 v MERFEMN (Poon ctal, 1997,
NOAEL: 3.7 mg/kg/day) % b & {28 E S 4172 TDI
OREUPLELARADZ AT LTWA, K
EFELBELSORIBHREND L TR
NEOFEMRRTAVPBLREERS,

E. #%M&
t b OFEFIZET S ME Tt PAEs L UL B ES
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MRt AL As, R AR BB DU TR B
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AAEs [ZBL TR v FOiHRPIZERE L&
AE® DEHA I[Z L viFiRfHOER & RKE
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& T A PAEs LY LERWAFERA B FRE
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