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ABSTRACT

Di (n-butyl) phthalate (DBP) is a widely used plasticizer with many advantages such as
durability, long life and low cost. Therefore, it is a widely used organic compound such
as medical tube, lacquer, adhesive, leather, printing ink, safety glass, cellophane, dye,
pesticide production, fragrance solvent, textile lubricant, and cosmetics. DBP is a
rapidly excreted compound.After i.g. of DBP to rats, 90 to 96% of administered dose is
excreted in urine within 48 hr. But some DBP transferred to the placenta or breast milk
and passed into the next generation, with particular effects on Leydig and Sertoli cells
in rodent neonates. However, it has been unclear how in utero exposure to DBP affects
from postpuberty to adulthood in the next generation.In this study, we investigated the
effects of in utero exposure to DBP on testicular Leydig and Sertoli cells from puberty to

adulthood in the next generation.

Chapterl

The ultrastructural features of rat testicular Leydig cells exposed to DBP in utero from
puberty to adulthood has examined. The animals were divided into 4 groups of 0, 10, 50
and 100 mg DBP/kg/day and administered by gavage (i.g) from gestation days 12 to 21.
Thereafter, the testes were harvested at the age of 5, 7, 9, 14, and 17 weeks after
euthanasia.The present study describes atypical Leydig cell (LC) hyperplasia
Sprague-Dawley rats with low testosterone and high luteinizing hormone levels after
prenatal administration of 100 mg/kg/day di (n-butyl) phthalate on days 12 to 21 post
conception. In testes exposed to 100 mg DBP, the total LLC area and N/C of L.C increased
with age in weeks, and LC hyperplasia was observed.Aggregated L.Cs had atypical
nuclei, abundant free ribosomes, stripped rough endoplasmic reticulum,
intermediate-size filaments, elongated cytoplasmic filopodia, atypical tight junctions,
and cilia formations.And, immunohistochemical analysis showed expression of
proliferating cell nuclear antigen and vimentin in many hyperplastic LCs.Terefore
Degenerative degeneration of the seminiferous tubules with numerous Sertoli cells was
observed in the seminiferous tubules. Male rat offspring following exposure to
100mg/kg/day DBP in utero has lower serum T values and higher Luteinizing
hormone(LH) levels than controls from postpuberty to adulthood. DBP exposed rats in
utero showed high LH levels from puberty to adulthood, but T levels were not elevated.
Terefore that LC hyperplasia occurred and impairment of LC suggested.

Chapter2



Expression of strogen receptor a, 8 (ERa and ERB) and androgen receptor (AR) in
hyperplastic LCs was studied because, LC hyperplasia indicative of impaired testicular
LC was observed in rats in utero exposed to 100 mg/kg/day DBP. At 5, 7, 9, 14, and 17
weeks of age, Animals were euthanized. And these testes were harvested. In addition,
the expression of ERaERBAR protein and mRNA was examined using RT-PCR. Rats
were housed under conditions similar to those in Chapter 1. There was no significant
difference in the expression of sex hormone receptors from 5 to 7 weeks of age. However,
at 9 to 17 weeks of age, LLC in the DBP exposed in utero group had significantly higher
and lower ERa and ERB and AR expression. The increased ERa in the testis suggested
an increased sensitivity to estrogen in Leydig cells. The decreased AR also suggested a

decreased sensitivity of Leydig cells to T.

Chapter3

Since decreased T production was observed from puberty to adulthood, the factors
involved in T production, StaR and P 450 scc distributed in mitochondria (Mt) of LC and
3 B-HSD, P 450 ¢ 17 and 17 B-HSD distributed in sER, were molecularly studied.

Testis exposed to 100 mg DBP/kg in utero were examined at 5, 7, 9, 14, and 17 weeks of
age after euthanasia, and testis T values were determined. StAR, P 450 scc, 3 8-HSD, P
450 ¢ 17, and 17 B-HSD were examined for mRNA and protein expression.

This analyses revealed that StAR and P450scc, distributed in sER , levels in the DBP
group were significantly lower at 5 and 7 weeks compared with the vehicle group but
became similar during weeks 9—17. Although 38-HSD, P450c¢17, and 178-HSD,
distributed in Mt , levels in the DBP group were similar to the vehicle control group at 5
and 7 weeks of age, they were significantly lower during weeks 9—17. The inhibition of T
synthesis by DBP exposure in utero was thought to change with growth, because the T
synthesis-related enzymes distributed in sER were inhibited during puberty and those

distributed in Mt during adulthood.

Chapter4
Testicles exposed to 100 mg DBP/kg showed degenerative changes in which
seminiferous tubules are occupied by Sertoli cells (St). Normal St is known as having a
markedly lower mitotic activity.It has been examined the ability of St to divide by the
BrdU reaction in degenerative seminiferous tubules in the next generation of rat
exposed to DBP.
Testis exposed to 100 mg DBP/kg in utero were examined at 5, 7, 9, 14, and 17 weeks of

age after euthanasia.We investigated ST numbers ,number of vimentin labeled Sertoli



cells, BrdU-positive Sertoli cells/Sertoli cell ratios ,and Percentage of DNA mitotic (S
phase) cells in rats in utero exposed to 100 mg/kg/day DBP.

The numbers and diameters of ST testicular sections were statistically similar at
weeks 7 and 9; however, at weeks 14 and 17, they were statistically different and
displayed higher BrdU-positive Sertoli cells/Sertoli cell ratios in the DBP treatment
group. In utero DBP exposure significantly increased Sertoli cell numbers and their
cellular proliferation from postpuberty to adulthood. The significant increase in FSH

after adulthood suggested that FSH caused Sertoli cell proliferation.

Summary

The lowest-observed-adverse-effect level for Leydig and Sertoli cells exposed to DBP in
utero was 100 mg/kg. In the DBP group, significant inhibition of testosterone synthesis
after puberty and adulthood and hyperplasia of atypical Leydig cells showing higher
levels of hormone receptors such as increased ERa and decreased ERB and AR were
observed. In addition, the expression of testosterone synthesis-related enzymes
distributed in sER was suppressed during puberty, and the expression of related

enzymes distributed in mitochondria was suppressed during adulthood.
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BEEAEZETIALN -T2, Zhxt LT, DBPIREZERHICEKIT D, Mt 2041 5 StAR,
P450scc DFBLIL, 5, 7 WERIRFRCTIX, RHFREE L LR THEZEITR O Do 12535,
HELIBE T, AEICERWMEZ R Lz, BEMIZIE sER 2047 5 T A R B E%?%bx%fﬂ?ﬁu
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DERROIENL, REIHEWVET D EEZ DI,
4=
100mgDBP/kg METE OIEHLTIE, FEHIE Y Sertoli fIE(St) ThH o BN HIRITAMZ/RT 2
ERHS N E T oz, IEH St TN Y ZEENBE IR Z LD 5 4 FETiE, DBP 1R
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W

644 DBP B2 7 ~ M EH Leydig Alfa o AR I & sEEINC 31 2 BIIEREIC
DWTHRFZITo 72, AW DBPIEEZ » ME, TWRERFHIZRFHHIE LT, AUERRFITRT B
Leydig AHfA(LCs) 18/ MAR sER OIHKZ/R Lz, 4T4R 12 B#E2 5 21 HEMZHT
A8 DBP(0, 10, 30, 50, 100mg/kg/day)lgi S t7=7 v honn, kiR 5, 7, 9, 14,
17 B EREE TR A B L, LCs ORBIIF e AR R % F2H u‘:o G4 5] 100mg/kgDBP
BREREOMSI LCs (3, A% 7 e L9 kST, ZAEKEE2E6T 5/ Mz F-
72 sER 2B EICHT 5, £ sER 1T 9 I AR _a:éz%iﬂz& LCwp&E, 17 @M
ﬁﬁfﬁ%ﬁéﬂ%yﬁwmmmng% ERELIAN O FE DR AH DBP IRZEREIZ I\ T
sER IZIBREFM 72 ZLITER D D /ey~ 72, 100mg/kgDBP & ﬁ@ux@%ﬁi 9 i
D 17 HENCNT T, BEICHIINL T -, SErBEisesaiz2Ic . 100mg/kgDBP %
RO LCs IZRBD b5, LC Mg & it Lz, LC I, ir“ Y ébf:ﬁ%m%a:i

MEEE L TRY, *f/J\MSkéﬁ PRIFRRER MM A 1 O RERINEEZEH LTz, &
PR b RO ORE R, IE R LC 1, %< ODimﬁﬁfEHH@&“?LJ? EEAUTURRBILT
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b=t

Di(n-butylphthalate, 7 Z /VEE= A7 Wk & 7oL I S 2 S HELFEME Th
Do THNBIIS DOFMMLIENSE LR 2FE, 72 VBN EAR Sh 2 /I,
FELABb bR, XA, WHREE, B N—Y TG b, Uy 7 R
Z L CEWEENZ YT H5(0SHA 2009), #E¥EE 2L ICRLIZE R S5 DBP ORE
IFEREREISLDERDH LN, RVEE =L ORET 8.5%(Kawakami Isanmal
Matsuoka 2011), bSO L 5.98% (Hubinger et al. 2006) &\ 9 FAEFER1H 5,

T I NRTAT N ORERII R R 2 B e G50, FHIERORBEEITR BIR
% 708 % 139 (Mylchreest et al. 2002), 7272 L. DBP [ZIEH (23R PR X
NOWMETH, BH5ED 90~96%1F 48 R LANIZ R Iz HE X 715 Hoppin et al.,
2002), 7z, Eé‘iﬂ}q DBP I#& 1T HF 2 MR O R 2 R T 2 & b itE ST 5 (Alam
etal. 2010), & 52, HAEM DBP IR IL, 17 v MIHEEFTAREZFEET DL, Z0O%



H A4 DBP £ L O DBP BN EHEAICE G L T D b D LB 2 by

(Mylchreest et al. 2002), LC i&/Zaki%. DBP MEFE A5 - fEhi o, KEBE B REOE
FRFRICTH D AREMENRIE LTV D (Mylchreest et al. 2002; Barlow, Phillips, and
Foster 2004), HEDZ ~ NHBMEARNC DBP ORGEA ST 5 &, BRTA AT (T)
DA ST, FE L& LT DBP I3ht Androgen & L CTEH L. aA#IC LC iR
ZIIE S5, (Mylchreest et al. 2002; Barlow, Phillips. and Foster 2004; Mahood et
al%%)IBPu%@75w%IXTw®% X, 7 v bk LC oFmE/Mafk (sER) D/
JUZHBE 2| S/ T2 LA HESN TS (Jonesetal. 1993), LirL, DBPDZ > K
%E%% EDSEHT D, LCMIERM OFEM 22T RERITH 5 23T 28 > Ty,

MoREE J71E

DBP (99.8% pure)ix Aldrich Chemical Co. (Milwaukee, WD2>SHEA L7=, Atk 8 Ml
DM Sprague-Dawley 7 ~ b (n=20)% SRL Co(#lifl. HA)NSIEYR 0 H BICHHEL -, #F
R0 B BIX, REPHERINA L Lz, 2%, BIERLE2EN L THRd L7, WMEIX
#9222 CH>> 12 BRI OBAKE YA 7 LV OBREE F CHEfE L7z, &Rk 72254 (HEPA)
TAHilE LIz KRABBRE T, AMT v 728N 2R ) B—R 30— b7 — BN Lz,
1T A EE(MF, OrientalYeast,Osaka,Japan) & /K% H HIER &S E72, TR TOERTF
JEVE, JBRAR KBRS B ) R A AR Z B S OAGR A/ Tz, E-E A

RETARGEET —EARY =l Lo TED BN, FHED NEHERS L0 712
THEEITA T A4 T,

DBP(0, 10. 50, 100mg/kg/day)% &4 L7 0.5ml ® =1— > 4 /L (Nacalai Tesque
INc.,Osaka,Japan)% 4 DOFEOINRT »~ b (1 #EdH720 5 50) ITHEHR 12 B2 5 21 Hilin
DN N 5-G.g.) LTz, Bl ek z mallciis U, 7Fal 9 RIS G- Lz, LY A Ui,
100mg/kg/dayDBP A A=MIRERE NG EREEL G52 5 LG LIEFRIZE SO TER L
72 (Mylchreest et al. 1999; Barlow and Foster, 2003; Wakui et al, 2013,2014), £ F 7217
IR ERF IR EZHE L, R 21T > 72, DBP, o — A Va5 I TWRWEE
Z v M1ICIZOE 4Ll 4 PEOHETEH 8 ILDOFHi2HI 0 YT, U v & —iifi T %
FHER L7, A% 21 H BICEERL 21T o 72 (77 > NI A Y 73“‘1“*4’ Nr—UHCHE L

RIZEBNTEAMT > 7135 HZ IR LI —YHTe b — PRI 4 9E % A E L?i)

5. 7. 9. 14, 17i ﬁ%ﬂﬁfIBP@@%iUﬁ%ﬁ®%@7/F%VML\COZ@

u% BEIC LV REIESET, BRARIIL, ZOEREI -7, HFHEMEIBE DD

CRERZ 24 FFICEE L, 4mm NT 7 o UHI R AR L, ~v RV B IO
o Thti Lz (H&E), Bz UR (PCNA) BL OB A U F o ORBEZBIET D
72, $1 PCNA £ / 7 u—F L Fiik(Dako, Hamburg, Germany; diluted 1:50) & HLE A
F o/ 7 v —FA$ik([Dako, Hamburg, Germany; diluted 1:50)% i\ C7 E YV - &
FF AR (ABC) &L, U E2~A Y —D~~ XU U Cxftg Lz, K
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B 7% 0.1IM Y VEEREE L 1.2% 7 V2 LT VT B REC 2 BEEEE L RV T 1.0%
PUER{bA A I 7 AT 2 FEEZEE Lz, BRI T v a— TRk Lo, BRI A
% Epon812 (2 CalMl L7z, #\\UJH % Porter-Blum MT-IIb /L s 7 X 7 1 k— A THJHF
L. AF LT N—TLOETH), F20EAV v 7Y v Ric#Et7z, B 7 =18 X
V7 = U fRgh < HEYa L7214, U % Hitachi H-2000 & FHAMEI CHIE Lz, R T B
FOLH v-ouid, it seEflE s (Milchreest et al. 2002) (2L VHIE L=, ThEh
DNFEPEIZHOW T, Stat View-J5.9 (Abacus Concepts Co. Ltd.) % T, Scheffe ® F
REIZ TR L7z, (p<0.5)

il R
FeA= 3 DBP IR5E 7 » M %, & @ DBP #& 5 &2 %b%f\%ﬁ@wiaﬁw /(A
LR 0T, AFENTL D177 v NOTEEEMERIORY 2, 2 «w%mtﬁoko
ﬂ%ﬁkwﬁbfﬁﬁmﬁﬁﬁimﬁm %$@1mmMgDBP% ERECOHFED DT,
HEEE TOFT v N OBREREIL AR 100mg/kgDBP IRER & Xt REOM CHEZ=
m@%ﬂﬁ#oﬁoL#LQ TR S LIRS BRZEH) 100mg/kg DBP IR FERET » MEH D
REES, BIOEEIT, MBELEKR LT, ARICETTDZ ERHLNICR-T,
WH O LCs 13lfxic~Trr7a~F 25 H L, L, IIROB/MEEZ R RIZH 2, &
HIZEE 72 sER IR EMOIE & L CRIRICIR L, RIA< AL Tnd, —H T, 9
T ERLARE DO RE A 100mg/kgDBP IEZERE LCs Tid, BEFTAMBIZ S -, NEIZZED
@R%ﬁ#éﬁ\mRm%bi IS BEEAT D/MNaE Rz e 0 RIEME 2 LTV
. MW DBP100mg/kg WEFEHED 9 M ln LARE DREEIZ S CRIZ RE PR A Flin L
tﬁ% 9 RESLAREDEMARIZ IS T, K DiBME, IR DRI B D/IME, 7o i<
Bra AT 5/ % Fil-70 sER, WO MlasEA . MuNVER, MinZEi, MENED
Sz, F72 9WELIET, A 100mg/kgDBP BEFZRFE L CII AL LCs D iaFIHEFH
WERO BTz, MERIZEV, sER DR Z £ 5 MR OZE M2 BIZ2 S, LC F oM DD
BB EIER SNz, LCs 1 sER OFEEIL 9 il L 2R L, 14 Bl S TIRT & A
ExNeinoTo, 17T HEFEATIX, LCs FIC sER 1T SN o7, 9 RS 14
W sER OFHRIEIX, 5,7 BERIE S OB & i LT, AEICEWEZ R L, B
100mg/kgDBP BRFEREOFEE CId, FME B GRO bz, B LTRBMED S b B+
TERDSFRD D AIVZRVERIE OEUT A e oz, BEEIZAM L7 LCs XM TP £, %
7%, LCs TUTIT/IMATRS K OV B 72 i BRERMEMIREL % £ 5 KX e IR 3380 BT,
L#L\:ﬂ%iLC%E’ IS NR2VRE TH D McConnell et al. 1992), FbEiER
21X, LC OERRN, e 3 A DER LY LIRIAWGAIZEB W T, Hﬁ%ﬂ%kiﬁtﬁﬁx JlsS
no, :@fﬁﬂii D/NSWERIE, BB E LT &5 McConnell et al. 1992),
IDAEN %k&iﬁﬁé%mf%éomkiﬁ@k%éwak@ﬁ_$6%@%m¢@\u
TERI IR OB OB X 282777, Rk LCs 1, S =mMs ¢, PCNA
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BIOE A F UK LTHIETH - 721 %X 2), BAH DBP100mg/kg MEFERET » ~ D
LCs I%, ZIRMEIEZ 7270 sER ANENCEZ K RBO O D LRIKHZ, AT A RALE
YDORZLTWDZERHALNE Ro72(1 X 3,4), ZOKE, I hay N TEREZERT
I b3y RU 7 OREOBENITIRD ST, IACEORE bBIE SR - 7-(1 %=
[4.3-5), F7-MaAEH 100mg/kgDBP BEFERE T ~ b Teststeron (T) L~/bid, <AL & b
WL C, 7 EEREAR D 17T HEREAIZB W T, AEICERWEZ R Uiz, 7825 9 i,
FTbbERMOM, B4 100mg/kegDBP BEERET » MMIREEL D b AEICEORER
LH L~vZR LTz, LasL, 9o 17 Bl Sic s\ VT, BER 100mg/kgDBP
IRERET v FORE LH L, B E Hi L THRRICEWEZ R Lz,
DBP100mg/kg JEAHIMEZERED LH O L-LiX, 5 Bl 5 7 EENORICNT T, et IREE L
i U CAEIERVWMEZ R LTV e, 9 EELIRRIEA BICR Lz, BIEBIENICB W TR
KPRAE L 100mg/kg BELIAN O IGAMIRFEREM CIZ. T L~ E LH L-ULZH B2 ZETRRD
Lo Tz,

5

DBP & 2D FFREMIIT v e ¥ = U2 FIRICEREIIEA LW Z LR 6T -

TV 5 (Harris et al. 1997; Gray and Furr 2006; Mylchreest et al. 2002), LU, fER
T A RMRAT R ORDPBIOLCHENEZS & Z LTV, DBPIREIX, HARS L
IEHAR% T » MK LT 8T Androgen FIIZ/EA L T 7= (Mylchreest et al. 2002;Barlow
et al. 2004), LCs N THIZ SN oD R L OB/IMRIZE 72, Fr¥rte - LC #
TR S &ALl 7= R A 2297, (Sodertro 1987), % @ LC 1X, K&ED sER 5 HT 5729
a L A7 — ARG E TEAIZOWDTEWEEE B D & S7=(Ghadially 1975 .
Soderstrom 1987, Akingbemi et al. 2001, Barlow, Phillips, and Foster 2004, Hu et al.
2009), F7-7 Z /LE(di(2-ethylhexyl) phthalate, di-n-pentyl phthalate, di-n-octyl
phthalate, and diethyl phthalate)% 2 HE# 5 L7- 6 )5 8 i 7 ~ b Tk
LC T sER 23/ Mafbdls KOYEET 2 Z E XD 6z, sER OREITFA BRI Z Lo
727 (Jones et al. 1993), AIENEERIRZ %~ L7z LC T sERIXT L A EBIZE S
Rinote, ZOFTANG, Hbiﬂ;ﬁ DBP 8% 13, DBP LISt 7 X LT AT )VIHDOEGE
Db, LCITH LTHWHERELEZSI S I LRk S e, EBRIC, DBP i Ei@T
LAV L B L CHEIERVMEZ R L CTWe, Ty b, v TR, EALEY b, B
L0t FOEFZLCICHEWT, TREHIEE T2 & E 2 5N T LHUMER, (Soerstrom
1987 Jones et al. 1993) Z OWFFE THIZ L7 LC s ETIERRD b2 o7o, I 5T
WIECE LC e < BlE SRR~ « 7 A > ME, sER %D?ﬁd\ﬁi%é\if%ﬂiﬂﬁd\%%
B ORI T HRERRAELTH 5 & 47z (Ghadially 1975; Soderstrom 1987) , [
T 5 LC IZ#:9 A MRS 0¥, i ER, B LW oo filatza omnglis s, 2
AUDITRIDATRE DRI E — LT\, 612, ARIOMETEE I, 1 2D LCIZ
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1 ARZ2NL 2 ROMEENA U 2BIGUIRIN ATRE DR E LI L Tve (1 &K 4), fkE2
AU 2851, AMF M (Takayama 1981) . 7% (Crabo 1963) . 3 X VK (Connell and
Christensen 1975) TZNEFNWE SN T2, #EEEHKD LCs DR & BARANIZ E D
L9 RBRR H B MTFER SN TRV, L L, MBI EE O FI#E KO < oh
DIFEEEY T ARERR K CHEREE A2 RT3 2 L AR STz (Seeley and

Nachury 2009 ),
Brr) LH flE, 7 > b LC R EZFHRET 5 & ilE S/, (Jegou and Sharpe
1993), RARCiteBrEIL, — B LY LIE TEAFEICELS, LH LURFEIC

Wiz, —ED LC H&RE E%%ﬁi LTW5 Z & AURE S 7= (Soderstrom 1987; Holm et al.
2003), HAEBOHET v M % m%a i DBP E#IL, LC s O8N % £ 5 RO AR
EBLORBRAT A RELVECVORELS LD Z5| ST @GS Tnd
(Kim et al.2004, Alam et al. 2010), % L <. di(2-ethylhexyl) phthalate. di-n-pntyl phhalte\
di-n-octyl phthalate diehylphthalate & 7 ¥ L= X 7 )L % 6 il 5 8l 7 » MZ
A% 54252 LT, LC Lo ER O/NEAL ERENRD bz &9 | @”ﬁ%ﬁiﬁ’md
M ENE S 7z (Jones et al. 1993), F 7244 12 A/ 5 21 BEORM, 4HHEZ » MIktL
CIANBTAT N EHAREGT 22 &I1X, LCs P TAT v A RAERMRENRKZ L= sER &
REIZGATOBPBIEIND Z L LBFRNRO L EE X LN, RKEW, T7hbb4AH% 9
E LIRS, BRZEH] 100mg/kg BRFERE LCs D sER O E, 1ZNERCHEWEEC NS Lt
. 17 RS TIZ LCs 2ME & A CBIERENRL D, _z%wﬁws' X v, DBP IR
X LC @ sER IZxF LT, RIS EL KITT 2 LRSI, 7X VBT
TNEROERGT 5 &, b 48 H%EF'EMW [CHRN TR SRS D T E S
a’tcoﬂ\é(Hoppin et al. 2002), FAAEMNIREZ 21T D MBI O LC s IXE#ER 2 %
2T %, MRAEMNREL, BEMO Lcsoﬁﬁz%tﬂﬂﬁéﬁm\ L2rL, 90 HEREABEIZ 72 5
L. TAMNATRURENRGIEELRDERNT A M AT A FAERICKT 2 RIER 7K
Jir& LT, LC s OED3 N % (Mylchreet et al. 2002, Barlow Foter 2003, Hu et al.
2009), £7-— 5T, BAEMIC T X VBT AT V% 100mglkg BiE S¥ 5 2 & T, 5l
517 B E TOTRTORESICBNT, T L-ULIFEICEWEL R, LCs O¥nHhn
7 BRI E TS SN o 7278, 100melkg FRAEHAIRERAIC BV TiE, 9 WL
BWTHERLCs OO E R L, ZOHIZS T TLH bV HEREINA R LT,
ANEIDBEIZFIT 5 LC AL, MWERT L-LBXOEWLH LU L 5 i
Z &1 7-(Booth et al. 1987, Holm et al. 2003), 7 v MIEBW T, BAEM 100mg/kgDBP
IRERIL, BRI sER O XL OREK LCs Oz 5| ZJ &I TWnWd, 20
HE, LCs B X UMM LH L-L g & FERE L Cu7e, JAEH 100mg/kgDBP BREE T
Z v MiE, LCs WIZHEIRE L7/ a2 & £/ sER 2Bk L7, £ 5 sER OfEIL, kiR
HIZBWTHRIEWEEZ 2T 5, 612, ARICENT LLBXOFEEICE W LH U
LT, sER O EFIEI L Tz, 1) BBIEAT v A RFRLE v LR O LITHEE =
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VT 3L RPZE O 2R ST 5 alRetk 23 % Z & (Howdeshell et al. 2007), 2) =
L AT v — Vil G iz AL < & REBP2 KFMEBA R BRI OFLE & BN 5
Z & (Drake et al. 2009), 3) IEIED Leydig fifldz it Lz 7 X VEEIRFEIZ L 5 AT A Rk
JVE L OEROIHIERS, BREBICT#wEICS &I S5 2 & (Hallmark et
al.2007), 4) 7 v NORREM T 2 VEEGETE S| & T A% O LC OB 22 i, pik
HIZ sER O{E A ZE L Z & (Wakui et al. 2012)M3 3 GES LTV D, T HIZDOWT OS5y
FREEFHI O ] BARAFRE B DWW TR STy,

100mg/kgDBP fa/EWIEFRIZ L 0 | Leydig MIRICEMER A LN Z L0 n | R/t &
I% 100mg/kg/day &5 2 15, DBP JRAESIREREICIHS VT, B Leydig Mla 3834 %
Z Lnb. DBP Oxi&iEasns Leydig Mifld & & 2 Hiviz, RIEROFGEIIKNT A 2T
0y OEER LTI Z & 0D Leydig Ml OMRER 28 E 2 bz,
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1.

(A) 20 WliE 7~ MEROIME
TEM R4 DBP
WREERE T » b OREE

ERRIREET > D OREE

(B)20 o B4 DBP B
DT b OTLI KPR
R ESMRE) 13,
SHREEX D b H S, § o0
]
3 . o8P group
g [[Jvehicle group
2
s
n =10
B | T s ERGE TR L, *p
<0.05 &£ L7z
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fi5 A= 351 DBP BR#E#E O LCs i KO G F M S H bar=100 1 m
A) FEEIMEDRHEIT RN BEEEITZEME LR I B E 7z LC @R DR 2,
B)E (228 L 7R ISP 7z LC R RGED b s, LC OEEIT, BMEs
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BBV ERIIE 2 5 3 5 RO IR B2 5,
C) A) EFRIEROTALIZEIT D, PCNA IZ X A2 L oir Ch 5, £ < OmERE
LC OffifaZ %, PCNA F%‘fi%ﬂ‘ L7z,
D) (A) DEfE LIZEICEIT 5, B A U TF o OREHEILE O T 5, %< OB
PELC OMIaEIX, B A /%/Fﬁ%%m L7z,

X 3. bar=100um

(A B IIARFEOREN 2B TSI FOTETH D, I, BEICRE L sER, X
EL/MaEER, KEOI har RUTHREEIND,

(C)D)E)IFMEEH DBP BREERE OB HIRA 2 7~ 3 LC O, REMIE M S
FEIE L H DI bary R THRBIEIND,

(B)LC i RIRZ OMIVE OB M T EOEREROBR TH D, I/ 7 47 A Mk
2. W7 4 7 A ROHR (KD, <O har R 7 (M), #E# rER, X OEE
WEE (N) THOLATWD
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4. BRZEH DBP BREEHE LC B 1B 5 H
(A)(B) LC [T RFERZ MRS 2EE 2 77§ (C) 2B DM E ZEE 13780 b 5 (D)(E)F) %

18



BOWENBDOOND

{nﬂ"m_”' 2 5_{ﬂg.fl'l'll}

2.04 _I . _‘
1 .[ 2.0+

— 4

51.5 @

o 51.5-

W

2 s

o = 7

=

_ 1.0 =

o 51.04

3 b

g :

- =

0.54 0.5-

A 0- B 0-
I DEP group
[ ]Vehicle group

X 5.

n =10
T AL LR TR L, *Fp
<0.05 &£ L7z

T A b AT 1 LUbng/m)B L OBLH L~ b(ng/ml) %7~

Effect noted Vehicle group DBP group
Atypical nuclei - +-+
sER ++ ==
rER + Ena
Free ribosomes =t +
Cytoplasmic microfilaments + +f
Microbody + —
Cytoplasmic filopodia - ++
Cilia formation - ++
Atypical tight junction - ++

Note. Details are noted on the study; ++, many; +, some; +,a few; —, none.

(& D% HEEE & R4 80 DBP BEBERERIC T 5. K5 Leydig ML O BRI & o Lk
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%2 % R4 DBP &5 7 » &R Leydig fild® Estrogen/Androgen 5 A5 BB 9
% Bt

W

64 DBP100mgDBP/kg BEFZERET » R Clk, FiHE LC OREEZ /R8T 2% LC AN
B HNTZDT, BENZRIKRTH D IERLVE LV ZRIRTH S estrogen receptor . B (ER
o . ER )3 X O androgen receptor(AR) D, @k LC BIF IOV TR E1T 72, 5
WS, 7 G, 9 M, 14 BB SIS KOV 17 BRSO 5 B¢, Estrogen & Androgen
@h"ﬁ%ﬁ“(&) % . estrogen receptor a. S (ERa. ER )& L androgen receptor(AR)
FEBUZ DWW THEA L7z, ﬁ'é%“?%ﬂ%%fl:? VxAZ T ayT 47 RT-PCR OFEEZ AN
TERa, ERB., AR #EI- A< EH L RNA BOWIEZ FEhi L=, fER. 55
7 HERRE R D T > b Eaﬁﬂ;ﬁ@ﬁ%ﬁf“ X, DBP # 58 mRNA £ (% DBP # 5-8f & xR #E D[]
IEWTRO bivnotc, —H T, WA DBPRERET v ME, 9N 17 o
FERINC W TR, ARICEWLLD ERa BIOHEIEN LD ER BB LT AR
DIBLEF U=, MBAH DBP BRIISEOZ v ho LC#MZ5| X7, /=20
ME, LCAD ERa DB LINERB & AR OV BREKTHLEZ D,

MoEEE J71E

DBP (99.8% pure)iZ Aldrich Chemical Co. (Milwaukee, WD2>SHEA L7, A% 8 il
DO Sprague-Dawley 7 » F(n=20)% SRL Co(##lii], B A2 SR 0 H BIZHAE L=, 4F
IR0 HBIZ, REFAHRISNZAL L, BlIER, Fo8~A X2EM L THRL LT, fHd

B, #2222°CHyo 12 R OBIRF A 7 LV OBREE T CHEM L7z, B 7225

(HEPA) TAifl LI RREMET, AT v T E2HNeR Y I —Rx— M —If@5nc
W2 Uiz, B3 2 EE(MF, OrientalYeast,Osaka,Japan) & /K% H HER S 7=, DBP(0

(xfHEEE) . 10, 50, 100mg/kg/day)Z R4 L7= 0.5ml @ =2 — > 41 /L (Nacalai Tesque
INC .,Osaka,Japan)% 4 DOREOINET » b (1 #EH7-Y 580) (ZHEHR 12 A5 21 H
ORI A #E-G.g) LTz, FlERRA ISR L, TRT 9K Lz, Ly R v
1%, 100mg/kg/dayDBP JaA: BIREREN A E A 8% 5.2 % L 4 LRI 50 TRk
L 7=(Mylchreest et al. 1999; Barlow and Foster, 2003; Wakui et al, 2013,2014), EF 7=
AT ARIREZRE L, AR 21T 572, DBP, aa—UF A Va5 I TR0
REZ » b 1ILIZ o, 4 EOREE 4 PEOMETFF 8 ILDFHAEID YT/, U v ¥ —fifi T
AR LTz, % 21 HBICHEIL 2 T o7, 177 v NI RU —RxA }*/7—‘” I CHIE
ATV, IRIZEONEAM T > 7135 AT LIS LT U =Y HIz D IZH RO 4 84
filH). 5. 7. 9. 14, 17 HEREA T, DBP A KLOXIRIEOKED 7 » M &L, CO
2 OIMFHERUC K 0 ZHIE S Hio, AMFFRITHEH S e o 7eEIE, thooFia THIH L7z,
FERZERD L CEEZNE L.V 7% 10% ARV AT VT B K01 MY v ERfEE#R (pH
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7.4) CTEEL, A~ VEESNIHERZOML, XTI 700 7ny 7@l Lz |
T, JEE 5um OMMEI A SREESEORH A R~T X e L7z, LC oL, =&
2 — X —JFRERHII 7" 1 7' F 2 Image-Pro Plus /X—" 3 > 7.0.1 (Media Cybernetics, Inc.,

Bethesda, MD) Zff/lL T, &2 ¥ 3 T &I2 16X10Mpm O 50 LLEOIEG R 3
WTC, ZV NI N LT, FEREDHER SN TS ERa. ERB. BELWAR HLiF
Z v 7= (Saunders et al. 1997; Wakui et al. 2011)ER o OfaH1Z1%, ERB & ik EotE
L & FF7- 72 (Saunders et al. 1997 Wakuiet al. 2011)~ 7 A5t ER Hiik TH 5 MC-20 1
& (Santa CruzSanta Cruz CA)Z il L7z, ERB OBiZiL, v FHER A TH S
PA1-310 Hiifii% (Affinity BioReagents Golden CO)% . AR O HIZIZ Y Y5 AR HiIk T
» 5 PA1-111 MiE(Affinity BioReagents Golden CO)Z iV 7=, B IMIEIXT 7 4 =T «
R cE XN TV D, REMRMRTFRIREIT ABCIEZ W TITo 72,

STH% 12 A6 21 HiEnE THIFE L7 DBP &5 OEEEIZITIEITFR O b ied o7,
AFENTL D47 v FOEERY A B L OEFE, BLOERORYIZEH, SHREEL
THERITRD 57270 - 7-(Shirai et al. 2013), 7 #HERKFE TOIFT v FOFEREET, &
HREL P REE OB CERITEO b oTo, L, 9 BERE RIS\ T, IRAERER
7 v NS EEIIEE 728 &k L7=(Shirai et al. 2013), —J5C, DBP 585X, %R
BELH LT, T L ULOFERBD TR TOBEEBIZCBWTEAEL TS, BB LH L
JVIE, 705 9, T b EEMICIE, DBP #5RHT, MBI LY HIEVVEEZ TR LT,
L2rL—FTC, 9706 17T @8R RISV T, SRR L e U CBRE ICmVMEZ R LR L
7=(Shirai et al. 2013), Y- BEEE 36 L OB TBMEE F D, 7 >~ MIEBIF 5 LCs OEE %,
R4 100mg/kg % 58k K ORREEZ N ENICHOWT, 5005 17T B0 HEIZ TIT -
2. BEPSERBLEE T CORBMEIL, 70D 9 R TR E A BEZEO WG EZ R L
T e, LS USSR, E5E U 72 REJEHERR O 2 2 P 5 RSB O ZEME D MR 2 ICBlE S,
LC FoMiaoBEosman@es iz, £7-, 9 Wb, BROZEER X OB E LCs ©
RPN Hilz, ERRTFIRE L VX2 T ay MZX RS, RAES
DBP BREERER L OSHEEED LC T 5 L7 ERa ER BAR 13 5, 7 BfHIF S CTUr LU ME A
F Lz, LML 917 HEmRICE VT, ERa 3%z~ L, ERB & AR ®¥H % DBP I#
BB W TR A 2R L72(2 %X 5), RT-PCR 12 L A #HGEEICHE W TH . ERa & ERB.,
AR ® mRNA OXE BT 5 MR 5 7 BT CIREERE & RO TERITERO biveh
ST, 9RENS 17 B I2B VT, ERamRNA (15fE%. ERBmRNA & AR (%
EALICIRVMEZ R T2 E R SR - 72(2 FEX 2, 3),

E2y =
DBP #&d 7 XNV AT VO EEREHZ —7y MIEOEE AT oA RELEL &
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AR A Z RET T 5 &£ ST D ERaERBAR & BHERLEVBIO, 25 %55k
9% LCs(Harris et al. 1997, Paech et al.1997. Mylchreet et al. 1999, Parks et al. 2000,
Akingbemi et al. 2001, Foser et al.2001, Gray et al. 2001, Akingbemi et al.2004, Selva
et al. 2004, Alam et al. 2010), HAEH%T v MTBIT D, KD LC s 3 L ORR LCs O
ZOOIRREICIIT D LCs DAEMMRMMN ZNEIMAE S L7z, BEITIFLEAED 8 HEHD Z
v N THAMRD b, B LCs 13 MM, ZRATE). 3 L URIRICHHTH % (Chen
etal. 2009, Wuetal. 2010), m# LCs (Zxf4 % DBP 23 MIE BRI ZR2/EANIL, T L
NOP . BEOLH VUL ORI BN CdH 5 (Pan et al. 2006), Ak LC s (Zx19
% E#R) 72 DBP OEMIZ 4 B0 BEMZ » M 30 Af# DBP IR S5 2 & THAE
9 % (Ryuet al. 2007), % L C%7-. Diethylhexyl phthalate(DEHP)D# 4 13 28 H Mg
SR 5 Z LTk o T 3 Bl S TR T S (Akigbemi et al. 2001), T DOEMITKERT A k
ZFayL~bd FRBEIOME LH Lo ERTHS, S5I1I25005 14 HilT v b A
DBP 12 (Kim et al. 2004) % L < 1% 4 #@#iD 7 » Mz 30 HE DBP % #4592 (Ryu et al.
2007)Z L2V KR ERBBLUAR DIEOAFER FENED LN, R ERa D L
SOVIEE RS RO, b LIIRHERZE L TH o7,

— 75T, IR O LC s 1295 7 2 VIREREE DB L, AR ORRIC K DR LI
FELD LD EEZ LTS (Mylchreest et al. 1998, Brlow., Foster 2003 Wakui et
al.2012, Shirai et al.2013), 72&7¢ 5 DBP (Z#CICIBE A #m L CIRIRICBATT 50
5 Th v (Clowellet al. 2008), 7 X /VIEE /) = AT /L OIT 24 B THD Z &7 b,
BRI~ D IREE 1T CNCHE T L, DBP X7 v R OfFOERND B ERZE S 415 (Hoppinet
al. 2002, Barlow,Foter 2003), #L#zH> DBP I##& 1L, FHAD LC s ICEBEOREE 5 %
720, DBP X, BRI LC s ITHlf A b5 2 T, B 1 2 FEERRA LC s N5 EE 2
J(Wakuiet al. 2012, Shiraiet al. 2013), FRERHIOMK T L~ viX, JR4EH DBP R4 =
\F 7= LCs My T IREFHNZIEF 120720 ER L UL % R L7272 9124 U7 (Wakuiet al.
2012, Shirai H 2013), M54 DBP IR A, AR LC R 2 5 @ LH L~ %
RTOIE, A537e TS HERN 72 R & B 2 5TV D (Mylchreest 1998, Gray
1999, Mylchreest 2001, Shultz 2001, Mylchreest 2002, Barlow 2004), T @013 LCs
H ER o OIEB A (£ L T(Delbeet al. 2005), 541> DBP B (C X 2 pE LCs i
filE. ER o ORBIEENOWRIC L VI EEZIND &S TW5D, JRAEH DBP IREITAK
8.7 v hO LCIZARA[WOFEHELE .2 7=, £ LT LCs DT E, LH L~ v k&
LCs LD ERa DmWHIEZBI S Z T L EZ LN D, S HITHEME OIRHEN T L~Lk X
O'LCs DO ERBBLWAR DIEFEBUCL VB Z ID &b 41D, ER e [T D ig i
RRE E Vo T DR TH RIS D 2 L b IRAN DBP BREIIM Ol b Bz 5
ZTCWDHEEZLNT,

O ER o DIINA D Leydig Ml 31T 2= X b o 7 AT 208 E 2 bivD, £z,
AR DIK T2 6, Leydig fifldd7 A h AT 0 U ~DEZHEDIKR T NRE 2 Hivd

22



Leydig cell number

Bk Tok  Buk 4wk 1Tak

A WCEF-graup
Ovehide-group
rre
™ [

= =L

E

oh

=

o

c

=

L]

]

2

n

L

i

Fwk T-wh ok ¥ 17wk
B WDEF-group
55 Overide-group
ﬁ o
w2 0
E
§1 51
E
E n=5
=107
i — . .
a5 T — 2R AR TR L, Y
g
0.
3 <0.05 £ L7z
u Pt 1wk LEE
C WosrP-group
Ovehicle-group
1.

(A) AL 7~ 0 @ Leydig fifatk (16X10 4—um) B)FEHRET A A5y (ng / ml) b
A~V (C) MG HE AR A LT (ng / ml)
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2.
TR LIRS L0 ERa HUfRZ 04T L7c, Leydig Mg, /v b VMR, 3 X OURMAEH

PRI O RZ A8 0, D S B L RO Y 233D H 7z, Leydig MO EITAER & & &8
U, BRAHA DBP BREERET »~ MI LCIBEMRN 5D,
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% o

é

X P 1. 6\?, \
NI W 9" )
‘1?’0?’;"‘.}‘ A

& %

- A

3.

OSSR LRI L 0 ER B HUAZ 0T L=, Leydig i, Sertoli L. 33 L OVRMHAE JE
DHAM A DAL |48 (0, D S R L R e 338 8 BTz, Leydig MO BITLER & & b I2Hy
L. BRI DBPRRREET v MX 9 BRI S CLCImERN A ON S,
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CPERRRR L IR L 0 ERa iR &2 04T L7-. Leydig HEBA. Sertoli #fa. 35 L VRN
JE FHARBL D EZ A8 (o D SRR PG B3 3R D B T-, Leydig M OEITAEE & & B
BN L. BAZE DBP BRERRE T » ML 9 KRS T LC BB . O 5,
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ERp
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expression index (%)

L=

Sowlt Tewk Bowk Tdowk  1Twak

W DEBP-group
[Ovehicle-group

B
'—EEE-C‘
E
284 n=5
= =]
k] . pes .
£5 i T BTV E B EESE TR L, *p
Ew
= @
E =1 <0.05 L L7z
- 1]
O G-k Tl Bak 14wk ATk

WCEP-group
[Ovenicle-group

5. 45D DBP BREE A & 5 U O e ik L A3 L E (A ER o (B)ER B (C) AR
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ERe Swk Toak  Sowk 14wk 17wk
DEPgroup = - o — — — — —— -
VTS IO oy o= o e e = = =

[B-AUN) o= = -

Gk T-oak Dok Tdak 1Tk

ERE Swk Tk Sk w17k
DBP-group = = = —
Veriche-group == = =% = e ——

[F-fcting === = e p— -

Cormeby 1wt of LI f-dcin

B Swk  Towk  Sewk  Tdewk  1T-wk

AR Sk Tewk  Gowk  Tdewk  1Tewk

DEP group T ————

Vaticegioup ™ ™ T T = == == === d
lwﬂ:-'—-'—----—- n:5
J0s moaeoou F— S E I+ EAERGE TR L, *p
o <0.05 & L7z
&
c o Bk Toel Dewk 14wk 17-wk

X6, 7 AZ Ty MEICKA5,7, 14, 1T#E T ~ MEEIZEIT S (A)ERa (B)ER B (C) AR
ENENOT AL BRI OFER, EORRMINY RERLTND
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S-wk  T-wk S-wk 14wk 17wk
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=

1.4

E

5

=
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=

o

-

-

[5]

2

™=

[F)

& Sk 7-wk 9wk 1wk 17-wk

<

100 {fold)ARMRNA 08P -group .

£ Ovehicle-group n=

k= " e [ .
= [ '1 ["W T FITEE S EEERRZE TR L, ¥
=

L)

= = - . <0.05 ¢ L7z
2

o

& 07T 5 k. 7wk 9wk idwk 17wk

7.RT-PCRYEIZ L B 5,7, 14, 1T #HER T ~ MERIZEIT D (DERa B)ER B (C)AR ZHLZEILD
mRNA ZHL L~/ p <. 05
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5% 3% [HR/EHI DBP BREE 7 v NIEH Leydig Miflld> Teststeron A& pEFR BRI T 5%
it
W
%E%%m%mmwmﬁﬁﬁ?yb@mammm”ﬁ%m%ﬁﬁ%%?%:ﬁﬁb
REZE 4 DBP BEZ & OBIEMEIC DWW TRRET LTz, S B T REAMR T3 EER) & kB IIZER
o2 et TEAIZEEGT R LCOI bar R T M) IZHAT 5 Stak,
P450sce &, sER 24344 % 3 B-HSD, P450c17, 17 B-HSD, |22\ ThH AW R iEt L
7oo MRAEHIDBPBREFEZ v R LC o ERIZEFRMLIEEE 2 U, S&KcekT s &
BB o72, RI-PREBIONY = AX T ayT 4 700k 0, AR DBP bR
BEZ v PO StAR B LU P4b0sce Lybid, xfFERE & HLlg LU C 5 B8 L OV 7 R A E IS
o T=B 9 S 1T HIRE R CHEREN R RDHETEFT LI LN LN ST,
&3 DBP BEERE T ~ b D 3 -HSD, P450c17, m17 o -HSD mRNA B8 L OV /87 B3 HL L
~ULIE, bR JONT RS CTRIREE S B BRI R o 7oA 900D 1T B ERE AT
IEERMET 2R Uiz, FRAD DBP BRFEIL, LC D ERICZE(LZ B 26 L, T AARKEEE DOW
DEGIEEZ L,

e

MEB I 5 S DPB 1%, #x RBIER T 2 FROMET v MIsIEEZT, TR
WX, TV RLyz v b7 H—~OT7 ¥ T =R MEGICTBIR SN D 2 Ll 5
ZENHmBRTWS, ih%tﬂl?%ﬁ%ﬁ@?ﬂw\ 2)FEH T REDIRIE 3) JRiE T4 4)nipp1e
retention B5)HET v MIBIT DO ENRD HLILTWD, FIUTMNA T, JEATHEIC
D, FEOPICELY, =A haFrn E)Enz{ﬁ%:réi,cb\ VI LTV B, IEIRRERIC
5/1/@51723&5‘é2}’b7;7 v NI, BN T EBA T, BRIBEBIT T LIk T. R

W7 X NVERICRFE SN D, ICsid, R har KU T, sER EBEDOH D AT v A RkLE
VHERBER AN LT, T A MAT R UBRERE RO, LCs X E T, WRILOFE L HEOMAEIC
EEE AN S %%ta‘ EDRHMEINT WD, MAH DBP BRFZ X, FFA O Leydig Mg m/
fa b & MEM O Z v MBI & 29, MRAEMDBP RE T v F O Leydig MilaN OFHRES:
MELE T 2 N AT v U ELEEG . TEAESERIO, BE LU OWTOMBINE
FBHRENTND, LLIND LCs DERD A I =X NIARHARTH D, A RIOE
BRIZIBWTIE, Leydig Milaigim/ MakOERRFIZEE T A AT r U AT 1A RAERKE
HEER T2 AT < EAEERR 22 BEM: OFIAE N BAY & 72 5, A HIZ DBP (100mg/kg) DIEER
% T, 2 bar R 7 EEEESE StAR, P450sce, X OVBH/NEARRLEEER CTH D 34
-HSD, P450c17, 17 B-HSD |ZBH# 925 KB CTH 5,
k& 71k

DBP (99. 8% pure) X Aldrich Chemical Co. (Milwaukee, WI)2>SHEAL7-, 1% 8 HE#D
DI Sprague-Dawley 7 » bk (n=20) & SRL Co (], HA) NHARR 0 H BICHE L7z, 4EUR
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0 HHEIZ. REF/HERINZA LT D, BE#%, EBEAEZIEN L THRd, 1REE 555%,

#J 22£2°CT 12 ReH OG- A 27 VAT HERF S L7 @ 0ok F-22 5 (HEPA) T A1 U 72 A
BRICHE L2, AMTF v THEFEDZRY H—RF— MF—=VICNE L=, Sz s
£ (MF, OrientalYeast, Osaka, Japan) & /K% H I8 St 7=, DBP Z{E&® 0.5ml O =—>
44 /v (Nacalai Tesque INc., Osaka, Japan) % 4 Z/L—7DFEZ v = (1 ZA—7H7-0
5EH) TP ih (1. g ) &b, xtHREEIS L OWRAEW] DBP10, 50, 100mg/kg/day MREEREE T2
=TT e i, IR RN L PRT 9 RS G- Lz, LY A E, BARMIC FE ke
S A7z, 100mg/kg/dayDBP A= WINEEERE DS A H B A R LT JE D & DIZES W TER L
72 (Mylchreest et al. 1999; Barlow and Foster, 2003; Wakui et al, 2013,2014), A F
MTAFIT I AERFRE 2 0E U, YR 21T o7z, B v M 1IRICO&, 4EofEL 4 8
DHETBIEOFHrE D K5, Uy X —fHEICRAEMD L, 4% 21 A BICBERLAEITV,
BTy "bfr7y NEBELTZ, 77 v NI, AU I—ARRA M —TICTEHBEZEZITV,

FRHELTHWAARMT Yy 71X AZEICRWHT D 17—V 485, BRI, 7
RTOEYIT, HAERHKEZREL, 5,7,9, 4 BIO 17T @ THMEEZE Lz, %
Wi (5,7,9, 14 BXOVT #iR) (22T, 5D (FRERED 5 SO —T 5 1 LD
W% A4 RIN) 2 FFE L, BREEL, CO2 BREHERIC L0 BRI SH T, KHETI1RED
720 5EDT v FORERE, 1.2% 7 VAL TVT e K (2.0 ) 266950 1MV B
FEERICHEE L, 1L 0% LA A I 7 A (2.0 WFf]) I CHEE Lz, BEFERICT L a—
JVHCRiK L72t% . #=A% Epon 812 (TAAB, Berkshire, UK) (ZA#L7-, GJH (1.0pum)
% Porter-BlumMT-IIb W)L F I I 7 h—LZFHWTHE L, AF L7 —TY@E LT,
LICEA T T H72DIZ, CCD T H wF A b DP73 (Olympus, Tokyo, Japan) Z1{#z7-4
U /3 Z BXB3 BAMEE T, NP BIMEEREE A . 40X L XA THIfE L7z, LC IS 72
L O VBRI NI T 2 720D, BUEMHARAEIR (104 1 m2) DHATFEFH Y0 0 LC DH
AT LTc, Yo o INRAT AEEEET 572D, B 7N —T OFFFERD 10 @D
B 287 1y 7035 50 D T v F MR ST A i~ T, IS ERFFE o0 72
Wiz, Y % Porter-Blum MT-11b /L v I 7 1 b—ATHJW L. formvar (AR =
RN~ —V) BEA Y v 7Y v N R, BERY 7 =/ & 7 = RN C EY A
L7, EPAMEE (H500H, Hitachi, JEM-1400plus, JEOL. Tokyo. Japan) % F\NTH]
RZEBRAE L, Biftet al. ICXk o THEN. S 47z sER ZE &AL T 2720 DTt s iz,

ZOWFZETIE, sER O E L COEER(LT B0, EEEBNT 272D (B 2.0
um) Z E#ia, LC OMIE fEE O E BB T E D4 sER B &I LT 15, 000 f5Df5HE TZ
VERNIRE L, P TN TR, T ZAERHNE, BT H2 0 OB HO% (8.4 um
10.4 um) ZAEH LT, LC @ sER OfExt @z Ewmib L7z, 20 0 Leydig Mifd I k=2 K'Y
7 Mt) &, FREEZNLTIEORRIERT 0y 7 OZNZENNE T X LTI H
L. BEZ7Z 7{b L7, Mt OIEHEEAIIL,. Image—Pro Plus (Media Cybernetics) (ZX > T
AT LTz, Mt OFWIE OB A Mt OREZ I LAl L, Mt ORER Mt ORE) OFHIR
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OHEEToT-, BES LB 2 KoM Z@EH Lz, Mt, &, BLOLCHRED
7845 & Image—Pro Plus (Media Cybernetics) (ZX > TH#rL7=, LC ®N / C HITHZEK
/HE %kaf#%bto%ﬁ@%5@®7/h%@mb FEHLT LAULZJIIE LTz,
WEZZTIAA LT A 2V, %, SREPOUR ZHRIRL, SREYR
#%Q%Qp%QDMLWD\:%D?ij/%ﬁ¢C%&UﬂCT@ﬁ%ﬁbko%7
v MEEOERRAGRE Y NTHERL, REVTA XL2FE LT, REV A XT%
MZEH 0. 5mIPBS I THRM LTz, SRR THIZT U a— MIY=F Lz —7 L 2. 0ml) BL V5

SEOIREDW, RTAT A ARAL ) —)L3A (-98°C) FICEE L7z, fliH <oy L7zdkk
FIPEER D EE A2 B L, — BRI ICIRAE LR ST aUBHE N IS TR S &
2o PBOR RS (LOD) 1T 40pg/tissue Th o7z, MERTHED D QlAshredding ARE T
A P —F L RNeasy Plus Mini Kit(Qiagen Inc.. sdValencia, CA) Z T Total RNA %
W U7z, o8t 572 RNA Y > 7 /L Agilent2100bioanalyzer (Agilent Technologies Inc. .
Santa Clara, CA) 3 JX Y RNA6000 LabChip Kit (Agilent Techonologies) Zfiifl L CTH# L 7=,
TagMan Reverse Transcription kit (PE Applied Biosystems, Foster City, CA) Z W\ TC—
AEH cDNA &2 AT B 7201245 RNA -2 7L s 100ng DY > 7Lz ATz, DN T2 &
Ty 7O7a haniz T, BREEE RNA-RT Z V9, £72 no RNA+RT OIREETH AL
% 9Zfii L7z, Reverse transcription Z %A 3 % 1XTagMan RT buffer:5.5 mM MgCL2;500mM
dATP, dGTP, dCTP, ZALEAUIZFUT 5000M Z ARG L7z, IERVEIS T O E BRI
BUTlX, RT-PCR(ABI Prism 7700 Sequence Detection System, PE Applied Biosystems
TagMan chemistry and probesTaq man % 7=/ #T % 3k L 7=, FEAYELS 1D TagMan 7' &
—T7BLOT T A ~ =%, FRIBGEEHFAD TagMan 7 v &1 §725 (Applied Biosystems
Inc. . Foster City CA) (StAR:Rn00280695 ml, P450scc:Rn00568733 ml, 3 3 -HSD:Rn01774741
ml, P450c17 : Rn00562601 ml. 17 8 -HSD : Rn00563388 gl) i’z 7 74 ~—, Y —7
cDNA JREEIE, BB DR v ML > TRE S 72, PR UGS &Y 7L DF 1 #{ cDNA
(2.0 ml). Universal PCR Master Mix &% k (PE Applied Biosystems). 250 nM TagMan
v —7_, 0.16 U AmpErase UNG (7 Z I /L N-7 ) 2235 —F) . 900 nMTagMan 7' &2 —~7 T
Tolee BIBETFBEITGAPHD 7 4V — FBIPIN=2T T <w—, 2OFRLN
0T, oA TRz 3 oOHEEET L=, FiEiL. ABI Sequence Detector ¥ 7 b7

=7 /8= 3 1.7 (PE Applied Biosystems) THAT L7z, 1EAELFIEIROMENEEAL
DO, FRHERBHENEA LTz, ROE o3Iz E~>T, 7 »—=273% v b TOPO I TA

(Inv1trogen Carlsbad, CA) Z{#HEH L CT% PCR EMN L& LT h—4 L RNA o 7L
O 5 FHEHOAWR (100, 50, 25, 10, 5.0 ng Z&ETe) T, F¥—74 v MEIET cDNA BL W
GAPDH F 7" vt - b DR EAR A i~ T, IERES O IER b S 72 ElR, SFIIRERER 1
% Y15 GAPDH B CTHI 2 2 & 1T & » TIRIE S iz, BOIEMERZE (SD) 1%, kX ZEM LT,
EH)3E{s 7 & GAPDH @ SD 7 bR &7z,

PE DA FED CV SD
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CV2 = CVI2 + CV22
FEHIEAR T CV SD X, IEAYEIAFED T

GAPDH fEE> CV SD

F-¥) GAPDH

Effbsn=¥—5 > NBEHEIX, BRI AhO 2 —5y MBI ORI 7R
B2 T DT SN D HALD R WEIE TH 5, ZOHEKRE(TH 1 DD TiEL LT,
P TIND122Fx )T L —2—L LTRETDHENR DD, ZOBFIIENTIE, 22
DNNF—2Fx VT L—HF—%Fx V7L —F—L L T&ERLEZ, 12HIF, FFEHTO
DBP DR AT 2 72 I S IO R B TH V. 2 D BIR, HHREED 19
Wl ORE AR Z FV 7o, I, MR B FRBLOERILD T O D A —T1—DH/RIZ
Weo T, PEIEMELFEE S Y ) T —F —lETE s A X T a y RIS
BT, BifK% 50 mM Tris-HC1, 150 mM KC1 (pH 7.4), 1%Triton X-100, 0.25 mM 7 =
ZIVATF VARV T VA Y RTHREYFA AL, 80,000g (304r, 4°C) TimlhEL
7oo XUy MIEMEN Y 77— (10 nM Tris-HCL, 1%SDS, 1.0 mM EDTA, 10% 7 U o —
W, BEOSW2-ANT T h Bz ) =) TR LI, 74— DX ™I BRE (4.0
pl) % Protein 200 Lab—chip % > b (Agilent Technologies Inc.) AL TCEEL.
Agilent 2100 /A A7 FZ A Y% (Agilent Technologies Inc.) THEITL7Z, &7 14—k
W S%ER (10 ng) DX L NIZBERN10%SDS KU T 27 VLT I RTHBES -, HInfy
MHDER (10 ng) DX /7B BMERME T T10%SDS RY 727 U7 I R M ToH
BEL, fE7 oy bR 7 vk =15 (PVDF) ¥ (Bio-Rad Lab,. Hercules, CA) (Z
5 L7z, 0.1%Tween 20 (PBS-T) % &iel > FekR A LA K 5% IERRIIFLICIR LT,
—Wh 7 e w7 L% . StAR HLA (FL-285, 77K U 7 @ —7F /L 1gG, Santa Cruz Biotec;
1:1000 |ZFHR) . P450sce (SC-18043, ¥ /4R VU Z @ —F /L 1gG, Santa Cruz Biotech; 1 :
1000 1Z478R) . 38 -HSD (P-18, ¥ ¥&A V) -2 m—> IgG, Santa Cruz Biotech; 1 : 1000
WA . P450c17 (SC-46081, YA U 7 m—7 /L 1gG, Santa Cruz Biotech; 1 : 2000 (Z
). 17a-HSD (M-174, 7Y XKV 7 m—7F /1 1gG, Santa Cruz Biotech; PBS-T TB-
77 FRY 7 a—F )L 1g6 (Santa Cruz Biotech; 1 : 4000 (Z#HR), =RiE T 1. 0 B4
—bEX N —H—TA v FaX—hkL7, PBS-T T3EGE LG, HE~LtFo o
—PHEE 7YX 1gG (ICN/Cappel Inc., Costa Mesa, CA), ~ LA F I X —VHEE VX 16
(ICN / Cappel) @ 1 : 2500 75 CTA > F aX—h L7z, ¥ =—H—"T1.0FH, PBS-T
T3 [EEEE L7, ECL Plus Western Blotting Detection System (Applied Biosystems)
AL CEEZRH L, &L —r DX X7 EOMXIEAMGRT 272010, RIS L
TR-TIF DLV ERE LTz, T =%y MTOWT, FHE, EEFE BLO
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W ORFHERRED G R S, #EHr 7 1 77 A Stat View-J 5.0 ZfEH L7eAF 2 —F
VIOt REELIZT 2y 72O FREAMH L THE L7, 0.05 KD p EIXHFFIAIIC
AETHDERMZ LT (Abacus Concepts, Piscataway. NJ),

it

A DBP MR » Mk, @ DBP #& 5 EICB D 57, RILOMRERARICHETS 2
RinoTo (BEM 1), PEFE. MRV ICBITRD bNRh o7, LaL, KBROES
ERE UL, BERHILARE, RIS xERREE & LR THBEICRWEZ R L7z (3 X
2), LH LoULaNER 5 #lm O 7 HENC T CTHRICIMEZ /R LIz—F T, 9005 17 #HE
DOETIEAREICEMEZ R LIz, DBP R AEMIRE SN 727 » FD LCs WD sER D&, Fhp
& LCs O¥HEF K OMITE LH LU fo TRIA L, P BMEBILE <, 9 Bl o 17 14
BRIZNT T, RHHRRE L R LT, LCs OREITEMA /R Lz (3FEX 4) @, LCIXRYE
W%€UW%®&m%%%oowmxfm4bﬁéﬁwf%%ét . sER ZHHla NI &
BICEALTRY ., W/ aEIENEI Wz A BErZ<GA L, WHATZ/Mas L
THIfE PIZRDH BN TN D, LC 75>aﬁ3‘5{%ﬁd E@{ZIK(LcsErs> I%. DBP #& 58 & T
WG 7R ERDBIEE S LD, b Wk 7 R 0D 100mg/ kg R AEMIMREERE D LC ONEIREIEIX
W LR ZBOWHE/MEKRE G, LAvL LCsErs 1Z@H O sER & Bq 0 | 7 AELE
ZEAT D/NEBFE LR, & DIZFASEEIH /MR KON R Y — L33 e Ao
EROLNT2 otz (3FIX 5), sER ORET 9 BELAEA B /2Bb 2R~ L, 17 FEEE
THlZESh e ho7- (83X 6), StaR, P450scc, 3 B-HSD, P450cl17 ZHZ4D mRNA O
FEHLT RT-PCR 2 F TRl L 72, 5 i 7 M EnRE S TR A= 51 DBP BEEERE D Z 41 5 mRNA D%
BUIARICERVMEZ R Lz, 9@l 14 3, 35 X017 BEREA T, 2405 mRNA OFEHL
TR L R THREICEVMEEZ R L, LA L.5. 7 #H #2381 5 Hsd3b, CyplT7al,
Hsd17b OFEBLL~IUZ, B4 DBP BREERE & xHPREERIC A B 2580 bive o 72 (8 &
B4 7). —J5 T 9 RERLIREIZ ISV TR, B4R DBP BREERE TG IRAE &tk L ¢, ARICIK
WIBLL LD Z R LTz, 2405 mRNA OFEBIFRET & | 72 VX < EOFEBL L~ L O BE
ERET DO, VR Z T ay MEZFER LT, 72X EORBLO ®ABENE 4
ZNZEHD mRNA FEHL D/ — ) & B 238 X H L 7= (3 #2[K] 8)

L
Di (n-butyl9phtaate (DBP) 20> 7 X /LERIZT > K u ¥ = VS RIKICEFERE AT 5 2 &I
ﬁmﬁ HED TR BE KIET, WRT A M AT o OEAKITAT oA NEAREZEY
MELBORAZMN L TRAEL, Fhida L 2T o — LIRS X OWREM T - sk
%V\?é:ii%éhtwsh IBITOAT A REAICEEL G252 EBHLNITR>TN
Bo AT A RPEABZBEEBE - AEEIZLDBIET v b OREFERE T4 DBP
%ﬁﬁﬁ%%&%%&bfﬁﬁﬁigm1wé L2vL, T A AT AR EREDZE
fbiZ, HA% O DBP BEERIC &L o THIZR S5 &\ 9 FRICR L CORKFE RSV D0 F
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£ 5, Ivell et al. (2003) % 500mg/kg DBP Z#E#R 14. 5 Hilinhsi o5 HAEM% 6 Hiink To
Mg FZ S 7= Spraque-Daqley 7 v MEIADY, A% 24 H#lpRRE KOV 90 HEEFIZ ISV T
FERT A PAT R LV B IO BIEVE RSN WO EE EIF b, £
72, Scarano et al (2010) {12 X 2 HEFIC L D & lRAEW 14 Bils/ 5 21 HEnE T 100mg/kgDBP
ZUETGE S W7o A% 60 Hin Wistar 7 v MY, XTREE & AR EREB LORET A AT
Oy L -YLICHEBEREZEX RI ) o7-, Ahmad et al. (2014) OGS BHE, TAE T
NZkF L C 50mg/kgDBP Z 44 14 725 21 A 512 K-> Th ., A% 75 BIGER TiX

#*%TX N AT v ABENENR o T- VD, FREITRIRAYIZ, Giribabu et
al. (2012) |Z4EHR 12 A 75 19 AfEORIC 100mg/kg 35 & U 500mg/kgDBP B & % fiti L 7=
Wisttar 7 v MIAH% 90 HFES CHREEEB L UORRT A MAT Y L-YULIZAERIK
TaRL, A% 100 Hipl R T, Les IR bR b LG L TW\WD, ik 12 |
WD 21 HEMCONT CTHRZAEMI DBP IR A it L7= SD 7 v FBREIT A AT B v L-L %
A% 5 RS 17 HERE S 2 TIZE W T, ARIIEWEZ R L2 Z & 2 LIRTO FEERIZB W,

TRaNTe, A HgE ﬁiiéfﬁ%_t_ﬁku[ﬁk LCs IZITER &/~ Uiz, FEMi72 BRI IR
HTHDN, FBAEYDPBIETE T v ORI T O AT 1A REAICHEBLZ RSP, HAERIC
LC OB RIIEFE, MBI AL, TEREFIEAL DA B N2 /R S 72V S 7RE LT, xHREYIC
FRAEHI DBP MR A2 T 72T v MX, EHBROKERT ifc/\ﬁﬁzﬁTkiUEfﬁ“{z‘iﬁ@**%%f’rﬁ&
T TERRE~DREE, LCIMEMR A~ LT T MO T VW o MELHET L
TW5, ZHOFEITRAEMDBP IRERIC L H2EHBOT A AT B ~OFEIZ L R
Td %M (Guribabu et al. (2012)) Z3UTHNx T, AU LCs 1LAkER LCs & bk L CTEAEN
B HZ b, BIXOWENS, RAMRE SRR & EDOREND LCs OZEENEETH
BT ENREE NI,

7y hDOLC ETalbATe—A0nbAERGKIND TIE, I ha FUT7EBIOSER kI
FAET 2 2 DOEER N T IV —OREHR L MR IC L - TER SN D, ZOREITIEIC, (1)
IV AT E—/UELSARIZE > T b FU 7 ABEIZHEE S 4L, P450sce 24T L THERN
BRI TV rx/ariAEm 2) 7V x )/ VAL sERICEEI L, 3B8-HSDIZHES L
7t 7a A (B) Ta S AT T PAS0clTIZL Y Ty Rr AT v oA i s (4)
T RaRAT VAT 1TB-HSDICL VT A MAT T NI EN D, Giribabu et
al. 1% 100mg/kg 3 & TF 500mg/kgDBP MG A= HARRE R (WTAE (BLAR 12 H 5 19 H#ER) Wistar 7 v

FEAER 100 H R AL CILE T 36 JOWEH 3 8 -HSD, 17 B -HSD L~VVITHEZRBAD Z7R L
Te3, B D JEPEI F CORERITHAE L2V, Tvell et al. (2K 0 B4 4 DBP IREE (4T
B% 14.5 Hiim2 A% 6 Hilim) SD 7 » M, A% 24 Hilimks L OV90 E#E%E’G‘ StAR,Cypllal,
Cypl7al, Hsd17b OFRBUH BEZNRD LN o T2 L E SN TWDH R, ZDOREAIRM 72
R 723G 2 R LT 7 v MEBRIF STz, A EIOREET, A H DBP
IR CAELC 217 v POHAZRD TAGKISNL, HAERKEROBE BT O R
(EFEWIRIE 5 E T StAR (StAR) P450sce (Cypllal) dF 7 L ¥ o L—3 g IR
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BN S RAMNCIIT S 38 -HSD (Hsd3b), P450c17 (Cypl7al). 17 -HSD (Hsd17b) D%
T Xal—ray) LRIRFICEAEI N Z LB S, StAR, P450scce, 3 B -HSD,
P450c17, 17 B-HSD O%BLE, AT A REART 1 (SF1) k> THRFEiES Wb EE
ZHNTWD, LML, AERIOKIEC XL > T, BAEMREICL Y A LS StAR, P450sce &
3 B -HSD, P450c17, 17 B -HSD DFEHL XX — T 72 ) OENRHDH Z EMMH LN -7,
ZOWIZETIZ, SF1 PO LV OFREIBSAFAET D 2 AR EN TR Y, EER, liver
receptor homologue—1 (LRH) 28 LC TDO X /X7 B ORBUIEHET 5 Z LN HEINTW3,
/B DBP BRERIX, 117 v F D LCsER T, 4Fiin & B D & 5 WREFRIL b 2R LTz, IR
A= H DPB HREFERE T » N ITKTHRREE L Hli LC 5, 7 BIGIFIC A E12% < @ LCSER Bl S5
— 5T, 9 HERD SR AT sER ORREINEA L, 17 HERES TIHAT 5, I 51T, RAEH
DBP IRBERED T A N AT a U AGKBEEELR T OX 7 X o L—1 g %, BEYORI%
THIp - T, BHEMRIFER CBE SN T LULIE StAR & P430sce DX T ¥ o
L—ya il AELEboTholz, Zhb 29003, %x%x%nyéAﬁ®@%&%
BEWCHEHEMABET 2EERI hary RUTEAFESKETHD, i, 7A AT
a LV ESRTEME THL T VTR B DARED, ﬁﬁﬁm IZH BN < LCsER 23384
LERNTHD Z EDRBR SN, 72720, DBPIRECALU D LC R v R 7 ORES
B OWTIIARTH Y, AW DBPIREEZ v FLC I Far RUTIZHONTHOE B2
HRGENMETH D, Flz. 3B -HSD, P450cl7, 1T DX L X alb— a3 W, JBAE
H1 DBP I%E 7 > b OEFEMZRINN O REINCBIR SN HREER T LV O R B 228 12 B
MbDHZLHTBELTND, ZIHIX sER ICFET HEHEER T AR TH DL, LL,
SERIZEET 2 T AEBMBEROX T X 2 L—3 g 05, BRI G RE £ To sER
DOHEDIFERTH LN E S DOFERITTE o lz, ZIUDH EFED A D = X LADRFH
HECThbH, IHIT, FRIELCITKRER LC L L TR 5729, %ﬁk;@%ﬁw®%$%
BRENROENNIOWTEETLIMLEND D, 7 X RT AT VO EEHITIEIE 12 BT
D, BAETITENICIIN Sz 7 2 VR 2T T, BERLEICIZRE {%9% LTWb7dH
#é@@7&»%zxfwi\&%%@Téémmﬂwﬁﬁﬁkﬁlkm%i%m@#o
7o MRVRHICED IAE L2 DBP 1%, A% S L IIHEALZRE R T CICIHAL T D &
2 bivd, Kﬁ TH LIS LC IR T A M AT o U AT a A RAERRESE DL
fbiZ. FAZEH DBP BREEDS AR D LC 12, MBMICEE A -6 L TWe Z & 2R LT
%o BERORBLOFERING, RAEM DBP IREIZ L D57 A AT o o OEROMENL, Mk
PN ELT 5 & E X BT,
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600(9) Body Weight

400

200

0™g 7 9 14 17

W DBP group (Week old)
OVehicle group

1. xHRERERS L OMA A2 100mg/keDBP M58 7 »~ MET »~ N OIKE, FREZ 12 n=5, (xp

< 0.5 Scheffe’ s F test)),

(9) Absolute Testicular Weight

T

B

w

5 7 9 14 17

W DBP group (Week old)
Vehicle group

2. XTHRRER L OWEAER] 100mg/keDBP BREE 7 ~ MEELIARE, KB Z & 12 n=5,

Scheffe’ s F test)),

ng/mg) Testicular Testosterone
81 M| L
6.
4 =1
2 |"" |A
| m™
0% 79 14 17
W DBP group (Week old)
OVehicle group

(xp<0.5

3. %t FREESS L OMBZE ] 100mg/kgDBP BEFE 7 » MR T A M A7 1 U fH (ng/mg) . HHEZ &
IZn=b, (k p < 0.5 Scheffée’ s F test)),
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304(10*mm?) Leydig Cell Number

|

™6 7 14 17

W DBP group (Week old)
OVehicle group

4. % PERERS KX OMARZER] 100mg/keDBP BRFE T ~ N DHAL-F H720 O 1LC K, KR &I
n=5, (x p < 0.5 Scheffe’ s F test))

201

104

5.%HERE 7 IR T v ko LC LIS T, SN, sER. I ko KU 7 (RH)
DEZRIND, BEEY 7 =B X0V = Ui Ytibar= 1.2 pm,
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YEY

SN
S e
2 A

Number of Unit Red Circle (LDSER mass)
(8.4pmx10.4um)

w7

S A 1]
W DBP group (Week old)
O Vehicle group
E

6. iR 12~21 HORFE T ~ b (100 mg DBP / kg / day) D LC D sER 2B v hT 57
DI Lo EFBMEE T E, E AN RIE T 572 DICER 2.0 im DO (FRV)
% sER ICEH7=, () Leydig #if (LCsER) it/ MaKDRI &4 R+ 75 7,

(A) 7w (B) 9@k (C) 148k (D) 178l FFY 7 =1 L0 = #Eh
Yt sbar=1. 2 pm, (A) 1338 H O LCSER 285 & H T 5, (O 1%, FEHEM 2 543 % LCsER
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A bl (KED). bar=1.2 um

5 StAR Relative Quantity of mRNA 3B-HSD Relative Quantity of mMRNA

:
.0

0.2 0.2

5 7 9 14 17(wkold) 5 7 9 14 17(wkold)
11 P450scc Relative Quantity of mMRNA 1.2 P450c17 Relative Quantity of mRNA
1.0
0.8 0.8
0.6 0.6
o 5 7 9 14 17(wkold) 0 5 7 9 14 17(wk old)
+DBP_ group E
=Vehicle group | 517B-HSD Relative Quanity of mRNA

1.0

0.6
0.3

0

5 7 9 14 17(wkold)
7. (A) : StAR mRNA (StAR). (B) : P450scc mRNA (Cypllal), (C) : 3 3 -HSDmRNA
(Hsd3b), (D) : P450c17 mRNA (CYP17al). (E) : 17 3-HSDmRNA (Hsd7b) =i %
N, *THRRE L BG4 100 mg DBP / kg DBP BB RET » MIB T 2RI L~UL, mRNA
Loyt RT-PCRICE S TEESIL, ¥ U 7 L—F = OEEMEAFEH L Tofr
N, Bk % mRNA I, WERMA T 2% — b Vs GAPDH (2% L CESUE S
Mico FEMTHBAR R L Z TR D 7201 RTHRRED 19 1 i OXE EAHAR DS O FERT D 1
FICRE LY ) 7L — 2 —flizMH L7z, DBP 7/ —7® StAR mRNA (StAR)
F OV P450scc mRNA (Cypllal) @ L-uiX, 5, 7TH#HEOXREEO L~ L X0 $ FHEITIK
\, DBP B L ORI BEHIABICRKREVEZ R L, 2 OOREORH LT 9, 14 BLON17
W TR DIEICE > 72, A DBP R 7 » FEED 3 8 -HSDmRNA (Hsd3b) . P450c17
mRNA (CYP17al), X117 8-HSDmRNA (Hsd7b) @ L~uiL, 5@l L 7 80t
FEEO L~V EREETH D, 9, 14, BLO 17 Bl O < REEIIIGAH DBP B 7 ~ MEX
Db AEEICED T, AW DBP B#E 7~ ML, 5. 7. 9. 14, BELO 17 B CTHE
X mot-, R L1 n=5, (¥ p <0.5 Scheffé’s F test)),
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A

Vehicle l:] b s o C P450scc Density Ratio / B-Actin

StAR 1.2
0.8
Vehicleﬂ O S, =
P450scc 0.4
0
Vehicle |:| — e e 5 7 9 14 17(wk old)
36-HSD DBP I O D 3B-HSD Density Ratio / B-Actin
1.2 'ﬁ_m
Vehicle H i e S oy = 108 ( { (
P450c17 ’_
DBP I == 0.4
Vehicle H S — e — a—
17-HSD I 057 9 14 17(wkold)
DBP - T
. E P450c17 Density Ratio / B-Actin
B_Actm Ll L ) ] 1
ZTIE03 PR
2
=~ = = = = 0.8 -1
2222 N
B StAR Dnsity Ratio / B-Actin 0:4
1.2

|

5 7 9 14 17(wk old)

ETﬁ

5 7 9 14  17(wkold) 1.5

W DBP group
[JVehicle group

F 178-HsD Density Ratio / -Actin

085 "7 9 14 17(wkold)

X 8. (A) xtREER L OWEAEM 100mg/kgDBP I#E 7 ~ b 5~17 @i 7 ~ b OFEHICE
I7 %5 StAR, P450scc, 3s-HSD. P450c17, 178-HSD O =A X > 7 v v MNER, # 1 3
BRI, B L CUVMET AT I v EEE Y a v LR ET v A RS
¥v b (Pierce) M, I 7nvY—AH% 70 (10 pg) 2V AX 7 vy MMyHriliE
MU, LSRN E2HH L CREIGHES v X7 Ba it Lz, (B)-(F) StAR. P450scc,
3B -HSD, P450c17, BXL N 17B-HSD EEL/B-T 7 F L ET, MRix, &£/ V—TD5
DTy hOY U TNE2RAT ) == 7352 & TR, ST LI =5, (* p <05
Scheffé’s F test))
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% 4% (R DBP BRFE T » MFEHL Sertoli MM BrdU 3B RE§ 5 Wit

W

100mgDBP/kg MEEZHE DAG B Leydig e CTILAERI, KEHIAE 2% Sertoli i (St) ThH®H 6
NOBITEMZ RS Z ENH BN E R o7, % ZC DBP IAAMIIRG AR St DR TFRIZ
fbxfeEt Le, F£72, B SIS RENBHE TRV Z & 206 R4 DBP BRFE R AR
R HAL D IBITAMEZ R T 12381 5 St OIa /2 ZEREIZ DV T BrdU St TRt L
oo FEARE O RAEIL 7 D 9 IR E CIE, BB E RO THER SITRD D
IR o To M, 14 il & 17 B CIXA B/ Z% 7~ L, DBP IREERE CHEIZE W BrdU ﬁﬁ
£ Sertoli #fa/Sertoli ffMtk % 7~k L 7=, DBP BEERAE T, MyE FSH L~V 23N F EIZ
FEHL T MK o 72, BRZEH] DBP BRFES Sertoli Mtk 2 ARSI 2 & st A &£ T _ﬁ%?
IS, FRT A NAT e ORERED & FSH OfF B ez s &z Lz,

e

WFLEE TIX, Sertoli AMEIZIIZ AR IS L OVE PERISS A 1AL O A BEBFYEE: 2 77§~ (K1uin,
Kramer, and de Rooij 1984),—757 v hTIT JRIEHIN b AEH&K) 2 il £ TOMIRK DS Sertol i
Ml IR 27~ d, 7 v ME 15 7b>6 18 H il T ks BB 23Tk S 4 % 23 Sertol i
ARG FIERR Z MR T D Te ook a Rl T 5. 7 v MIEFEWORFIZ, Sertoli ik
VXA &M 2R LTz (Steinberger and Steinberger 1971; Orth 1982; Orth,
Gunsalus, and Lamperti 1988; Vergouwn, Jacobs, and Huiskamp 1991; Riera et al. 2012;
Hu et al. 2014), AGERHAICE S & ZF=Hifid . Sertoli MINDEILZET 5 (Richburg and
Boekelheide 1996), Sertoli AIEDIMEIE, T IERGHIIEDMIAE T DAL S D72
2. KBRS LEERAI R Th 5, Sertoli Mifld & kRGO M O BE/ERIX, KFF
D 7= DIZEETH 5 (Hess, Cooke, and Bunick 1993; Alam et al. 2010), L7221 -> T,
Sertoli Ml D¥IT, AMZ G LB OREFHEARR ) ZPEDIT 5 vz b (Hess, Cooke,
and Bunick 1993), A/ DBP B 23 A PEMIC Sertoli MU A EIEN 251 S92 &
DR ST e, BRAEH DBP BEEEAS Sertol i MO IELZ KIGIZIN S 3728, 2 OiE
JEHFE T8 #7R L7= (Kleymenova et al. 2005; Hutchison et al. 2008; Auharek et
al. 2010; Rodriguez—Sosa et al. 2014; van den Driesche et al. 2015), 7272 L. B¥H
%O RN E TORRAR DBP IEFE 7 » h D Sertoli MildDOZALIZET 27— X%, &
+oTHHLEZLND, TOTZDIRAM 12 Hill 5 21 H v E T DPB100mg/kg 4 W&
727y bD T, 9, 14, 17T BB AT D Sertoli Ml DIERE I L 2R A L7z,

FE & ik
DBP (99.8% pure) X Aldrich Chemical Co. (Milwaukee, WI) 2D HEEA L7-. 7% 8 @i

D Sprague-Dawley 7 v b (n=20) % SRL Co (§#l], HA) 2»HAEMR 0 H HIZHRE L7z, iR
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0 HEIX, ZEMSHERENTZHE Lz, 2%, BEAEAEA L Told Lz, MEIE. &
2222 CH>D 12 WEE O BRE YA 7 LV OBREE T CHEM L7z, mzh=Mhif-225 (HEPA) TA
WL RREHRE T, AMF v 72BN 2R Y h—Rx— M —DIE BN LTz, )
W IR E] (MF, OrientalYeast, Osaka, Japan) & /K% B HIEE X 7=, DBP (0 GfRE#EE) . 10,
50, 100mg/kg/day) Z#{E& L720.5ml @ 1— A4 A )L (Nacalai Tesque INc.,Osaka, Japan)
ZAODOREOIET » b (1 BEH 720 5 58) ITHEIR 12 AE D 21 AlORICR &G (. g.)
L7z, Wil ek 2 mall i U, ZFal 9 RIS G- L7z, L7 A X, 100mg/kg/dayDBP i
HHIRBIHEN A E B L2 5.2 5 L& LTI SV CTFERE L 72 (Mylchreest et al.
1999; Barlow and Foster, 2003; Wakui et al, 2013,2014), EFh /- (FiTHARICAE
ZRE L, PERHIWT 24T 572, DBP, 23— F A N ZRE I TWRWET v R 1ILIZO X,
4TEDMEE ATCOMETF S IEDOFHEEZKI D YT, U v ¥ —FHEICREFE L, £ 21
A BICHELZ T o 72, 177 v ME. RY D —RFA Mr—ICTRBEEZITV, BRI
ATy I AT LT (1 r— Vb0 ICE—MRID 4 382 8H), 5. 7. 9. 14,
17 kST, DBP AR L O IREEOED T » b &L, CO 2 O\EHERUC & v %2
WAL STz, BHARRL, TOEELZH -7, BFEBEBERO-0IC, KA 24 R
\ZD720 74 S UEIKRICTHEEL, dmm N7 7 4 VU ZER L, ~~ X2 U U BLD
AU THRER L (H&E),

ERA UF UL, TV - F AW (ABC) EAMEM LTt Lic, BT 7
74 B IOKFIE, JES 4 mm OB EER L, 497 X20 7 > b X2 #EH= 160 O BEMEE
AT A K% 0.3%H202 THLER (1043) L. U EfEEAEEEAKFO 10%Y ¥ F 721385 M
HT7r w2 L= (PBS, 10 mM KPO4, 150 mM NaCl, pH 7.4; 204y), (2. Y/ % PBS T
HL., EAFUPUR (Sigma—Aldrich, St. Louis, MO ; 20 fFICAHR) T 12 BRRALHE L
7o EAUF UKL, B4 F 4k 1gG (Vector Laboratories, Burlingame, CA, 100 fi.
3.0 BffE]) THHE X, ABC-UL ¥ F—FYetE (Vector Laboratories) BILORY T I
J_y Y (DAB; Sigma-Aldrich) T 1.0 B SNE Lz, WIZ, I Z, 0.1 M7
AT B U T AL 0.005% KB NAF X =B EEAT D, Tris-HC1 £E1E 0. 02%3, 30-DAB
PUEEesE (DAB) 126.0 pliR{E LT, £/ &2~ A VY—D~~ ¥ U o Txribegeta L
7o (157), etee LT, =R ZIEmEimiE s Lz bz ME L, RS LD
D2 KEEORHE (ST) OMmERZM, £TOE A FUHiRGEal) o Sertoli
faD¥z , Eifgs3#T (Nikon Coolscope, Tokyo, Japan) Z HWNTH X Tz, SHEEY)F ORFER
RTINS 31T D ST B L ONE A o F 51 Sertol i il DA E B LTz,

7. 9. 14, 17 A H OHEGE Sertoli Ml DML RO 729D12, 5 IEDOXHRT »
& 5L DBP 5T v b A E/EAIZEIN L 5-BrdU(Zymed Laboratories, San Francisco,
CA) DFEFENTER 25 Uiz, BrdU dES4 3.0 BEFIFS T, 7 v F&XV b e X —)1
DIEFE G ZATWVERIH STz, T v b DIFRAZ T ITERY 1L, 4 >0y i ic ok
L. MDF T2.0 HEEE L, N7 74 VB LTES 4. 0un TR ZIER L, 274
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REIRZWANT 7 4L, 900 W T~ A 7 i Lz (156 455 100 nM 7 = AR TE ) .
WIRPEAS VA o 2 —BIEPEIL, 0.3%H202 2 Fie A & ) —NE A FaX—$5Z2 LT
A, EIEsE B043), AT7A RET7ayxr7iE (10%IE 7Y XifiE, |ET
2043) TA U Fa~— kL, BrdU fllfatfsE= >~ b (Abcam) ZfEH L TZ > ~iBrdU E /
7 1 —F LK (ab623; Abcam, Cambridge, United Kingdo) & A > FaX—hL7-, . &
AURRRY v TR M LT s s K L7

WIZ . BFREIZEBW T, Coolscope (Tokyo, Japan) Z FAWNT ST Z &2 BrdU 51k Sertoli
AR OE A J1 v > - L BrdU BGtk Sertoli A/ (BrdU 5k Sertol i Mifid+ BrdU f214: Sertoli
M) OFIGZFE L7z, BrdU IR E L, Sertoli Ml DOMEEIZRIRY 7272 K
F5 5% AW TIRGEZ AT > 72, BrdU BRI, iS5 5 S B (DNA R @ Sertoli
IR 245 Lo, BEICRIET D BrdU Bk Sertoli MO EREIL, AREA Sertoli #if & 15
725 Tz, BrdU BGPERIRE ORZIXHLERFI R & < . LORE TR & ik L The v Bie
ST, 4 NOFHESE (SW. L EK L H T. . H. 1) 28, BrdU MM & BrdU &t Sertol i
Mfaz o b Lz, TEBEIOFSH Ly, KBEEOREZ &2, 5EDORET » N Offl %2 D
FER AR L, M REEE2 4 U CHIE S 7z (Mylchreest et al. 1999; Fisher
2004; Wakui, Muto, et al. 2012; Wakui, Shirai, et al. 2013), fi#5|t%. Ko Ak
HIE U IR IRZE 36 CHliE L, 90#T £ T-80£10°CCTR1F L7=, 7 > b TELISA & | (ab108666)
FBEOT » N FSH ELISA % > b (kt-15332) ZMHfH L7z, WEAME L. AT T
A A L7z (500 pl PBS, pH 7.4), ZOWE%E =F/Nx—7/L (2.0 ml) THH L, R
(5.047) L, RIATARAZTHHAILTZ A X/ — VI AT, TP DK TIN5 % B
EL, K97 MATBEZREIE, 7oA Ny 77 —CTHMEER L, REIT 1LEERERH
D 40 pg THoTz . Hitar ¥ a—F—5H A7 A StatView—] versonb. 0 (Abacus
Concepts Co. Ltd.)ZffH L T. Scheffe ® F#E (p <. 05) ZEhilL 7=,

e #E 11 DBP B:5E 7 » ME. D DBP & 5- &b 57, Hé"ﬁd@ﬁ@aﬁﬁi W2 kI
noinienrolc, AENTLS 277 v FOBEEEMNORY I, R &bf‘o;hfm\o
Too RTHEHE & PRl U CRHEA 72 is A 2 I TR A2 100mg/kg DBP IE#EHE COHRD S
iz, 9 nﬁ“ﬁ#i TOFT7 v bORBEERIL, JHAEM 100mg/kgDBP g & xHREEOM T
HEETBO Do T=, LvL 148 17 Bl T, BER 100mg/kg DBP B R
7 v M‘%%@ﬁ% S, KEH-Y ORRERIT, MREELHKLT, ARICETTLSZL
ML 5721 EX 1), @O LCs 1Tific~7Tnrsu~vF o 25a 0L, <, IF
B/ MEZ Rz b o, & SICEE A sER A HIIE MRS & L CEIRICIE L, EIA

SAALTVWD BEX 1) ,—J77T.9 Bl DA 100mg/kgDBP IB#E R LCs TI,
AT RNBIE SN, NIIZZED sER 247 52, sER OFREIL, ImAEKE2EH
T H/MMaE RV R A 2 LT D, Ia4ER DBP100mg/kg BEERED 9 B LARE DG
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BUZHOW BB R RIS & i U 72 /55, 9 IRELARE ORI I T, RHE 1B,
B D DB D /ME, To AT BEEEAT /N ELZ R0 sER, WOl
A BUNER, Mz, MENRBO O, £ 9 lHELIE T, R4S 100mg/kgDBP
BRTERERE B CIXRIE AL LCs OIBREIHTEAZRD S iz, M, sER O L 5 HFH]
OFEMENPBE S, LC FOMIOEOEMNEE SN, LCs F 0 sER D% L 9 il i
DHRDER L, 14 BEEES T sER MT & A CBIE SN o T, 17 Bl ST,
LCs H1Z sER (B SNz o 72, 9 Ml 6 14 iR sER OA% &1L, 5,7 il S0
B &R LT, AEICIRWEAE R L7z, B4R 100mg/kgDBP BRFEREDORGER CTIX, Kl
FIRMEN TR LTz, BHE LR O 0 B BRSO DL R 0T 72
Mmolz, BEEEIZEM U LCs ITMEMEICH £, BE L T\, LCs i/ MEEB IO
B IR AF IR BRI & £ O K& RINEEZ RO BTz,

¥ 720 O ST DR L S5 a 7l L7z, ST ki, 7L 9 B CHataERIL T
W3, 14 8l L 17 Bl CXIREE L W AREICE L 2oz, XHRAGIC, 14 Mk 17 HH
TIE, P ST EANKBREL Y bARICH -T2 (p<05), BAVF Yl v, 1ST
B2 DY AT UBE Sertoli MR OEIX 7 Miln & 9 B ERFE S CTHEHLEIL TV 23, 14, 17
T e 5 C DBP BREERR IS A Z IS EWME 2 7R L7z, Sertoli MR ORI 14 i@, 17 BT
AREICEWIREE R LTz, BrdU SfEiifkb 7 4etalc 1 v | 1ST H7- v @ Sertoli MfaHL,
F 725 BrdU BEtEftiaiL, 7 iR E 9 WO CHEZEITRO bieno7=2y, 14, 17
Wl TIEMEAE N DBP IBEBEESFAHICABICEWMEZ R L7z (p<.05) Z &M LA
272, BrdU Bt Sertoli #lifa/Sertoli AR D LR A MR T2 &0 7. 9 BERES CEITFED
IR ST, 14, 17 R R CHREFFIIICA BICEWMEZ R L2 (p<.05), JREH
DBP BREEREIT 7,9,14,17 B ICB W T, MELY b ABIENT bz 2 L2,
I FSH L~ LA EICEWEZ R LT,

BT
T HIERT AT VIR TS A L, WOWEEHE L L Th EfESh T

% (Fisher 2004; Wakui, Muto, et al. 2012; Wakui, Shirai, et al. 2013; Motohashi, Wempe,
Mutou, Okayama, et al. 2016; Motohashi, Wempe, Mutou, Takahashi, et al. 2016), 3 &
> 7 > h % DBP (500 mg/kg) ([THRFEET 5 & MREFEMZ O BB O RIEDRHE S
NTW% (Alam et al. 2010), ZOHFZETIE (1) FHERERAREILOZLZME ) A EIHER
Zifi L (2) Ml & & I ST Hks LOEEOFERBA (14, 17 B TBED) 23
HEMNZRoTo, LarL, R4 DBP BRERIC L VB3 SN DT~ DA T = X 1
TFERITMAH STV (Alam et al. 2010), 7 # VBT 2T VIRFEIC X 2 ReE D41k
FHIGREFINZEAL OB B EADNWT, 2 < OWIZEEILT Z Vg™ 27 )L 73 Sertoli #fifid 2
RN 5 Al REM: 2 #EH] L 7= (Richburg and Boekelheide 1996; Boekelheide et al. 2009),
&4 DBP(500mg/kg/day., #FUE 12 725 21 HH L<IE 18.5 225 21.5 FDIRERET » R A
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Sertoli M O¥ 2 AR S8 25 2 & S Tune, JEEERNTRRRIRIE 50%1% &
W U723, 3, 4 i TIES L~L & CTlElfE L 72 (Kleymenova et al. 2005; Hutchison et al.
2008; Scott et al. 2008; Auharek et al. 2010; Rodriguez-Sosa et al. 2014; van den
Driesche et al. 2015),

AEIOFEERIL 2 DOLBEREN G720 oD, — DOREIXRFRRE(2 — M OB pe 5 U 7= %R
#E, FO 20 CH5 F1100 PB4 4572), & 9 —#EEAE4E 8] 100mg/kg/dayDBP IR FERE(ATHR 12
Him7~5 21 Al E TR AL, FO 20 L5 F1100 IE21572)ThH D, 1+7 v P ORE,
AAER, PR, BRI OVEFR CE AR, 2R CHEREILBD Doz, L
L 14, 17 ##BFERC, DBP BEEBEHORE SIIRRHE L 0 b AR/ S BREH A=
LTz, DBP #5800 ST £, 14 s & 17 D L0 AEICKE o7z, IREYIC
14 8 & 17 Wil TiE, P4 ST B IEE L 0 b A EIRD o 72, I RO NG LA I 2 81
Z4 25L&, STOEOHMIL, ST OEZRDH/NEBEENH D Z & PRI, EERE
MEMERR S e, S HIZ, 14 8 & 17 JJE’““C I%. DBP IEFEEEIZI51T 5 Sertoli i DL
DHEBEIZE -T2, BrdU ik by el 1ST & 7=V @ Sertoli Afa% (BrdU
BHPERING) 13, 14 #in & 17 1> DBP &Efﬁifﬁi‘ BV ERH BT oT, 18T
B2 O Sertoli ML DML, FEREMOMBRTH S LRSS, S5, Mladh7-
D OAIFREIEOREE 2 AT 572012, BrdU Btk Sertoli #ifd/& 51 (BrdU [+ BrdU
) Sertoli Mtz 7" v > b U7z, HeEIX, 14 We & 17 BB O EW] DBP IRERECH

BlZmrorc, AW DBPRERET » b T L-9Ld17,9,14,17 Lt_ﬁ“ﬁﬂ%ﬁ TORRIZBN
‘(ﬁj‘ EVMEZ R Uz, JEZEH] DBP B2#% 13 Leydig MiffgrEfEE4 & Z L, T X
WA T &5 2 & RHE S Tv/=(Wakui, Muto, et al. 2012; Wakul, Shirai, et al.
2013; Shirai et al. 2013; Motohashi, Wempe, Mutou, Okayama, et al. 2016; Motohashi,
Wempe, Mutou, Takahashi, et al. 2016), ¥&5 T (3K R OIRER 1 TH Y . Sertoli
a7y RaZF oGz AMESE ERAE L THETEAEEBR 7a 7 DV )EALT 5, TE
FOFSH LSV OERE IRV E | B FIREEME T2 2 & B3HE £ 4T 5 (Orth
1982; Sharpe et al. 2003; Chaudhary et al. 2005), —J7C. Sertoli fifiEix
3,3" ,4,4" ,5-pentachlorobiphenyl (PCB126) DA AEMAMRFRIZ X 0 AERT ~ b ORI THEN
THIERMEIN TN, TEBELOFSH BEIIHREEE £ D5 72 ho 72 (Wakui,
Takahashi, et al. 2012), 4-[n], MfiyE FSH L~ULiE, 7. 9. 14, B L 17 BlEES T
A1 DBP BRI A B ISR WEZ R L7z, AREHZ XLV G4 DBP BREES, 7 > O
JEAEH D O BRI 72V Sertoli #ffiel 2 A EIZHEIN & & A T OA B2 & il FSH
DODHEBREMAZTRTZ ERHA LN E o7,

FREREALLRE . FSH A EREINZR"T 2 b, FSHIZ XY, Sertoli Ml D HEFEN 5] &
B INEBZ b,
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Body Weight

Seminifercus tube numbear

Sartoli call number per 51

i1}
600] 2 oerpam
g }_f:f*f
400 -
300+
200 7 i 14 17
[waoks old) E
&00
00
B0
T g 14 17
(weeks okd) 1)
mimlls}
o
® Vahicle group
B & DEF group *
504
40
T g 14 17
(weaks old) F
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igrgl
% 006
E‘ 005 ] o DEP growp
o ! }Y%
§ :
£ 003 o
% 002 b *
'_
7 9 14 17
(weeks ohd)
{um)
E 3
2 380 .
2 ® ihicls group
: ® DEF group
g — i
L
5 280
g
.E M5 17
old}
{(10°elis) i
,35.. *
& Vishicks group
# DEF group
§ w
Pl -
g | T
T T_ _T
7 7 14 17
(weeks old)




(Cells)

8 *
n
5 # Vehicle group
Q 61 & DBP group
@
©
o
2
o 4
(2]
="
<
om
2 7 9 14 17
G (weeks old)
E
(<2} ;
£ 8- # Vehicle group
o & DBP group
8 i
g 6
n -
e]
g 4
. * *
E 2 1 ] ¥
_g | *
7]
0
= 7 9 14 17
| (weeks old)

X 1.

J

BrdU" Sertoli cells
/ total (BrdU"and ) Sertoli cells

Serum FSH levels (ng/ml)

(%)
# Vehicle group
141 @ DBP group *
*
) T
277 9 14 17
(weeks old)
*
30 # Vehicle group
& DBP group
20+
10+

7 9 14 17
(weeks old)

Jie A= 39) DBP MREEHE & kP HEHE (= — iR O & 5-8F) bhie, A Z &2 20 )BT > M A
Lize T—Z T PHE YRS TR L, n=4, % : P<0.05 & L, ®MREEL E# L72, n=20
(A) AR (B) FR GRS B B & (RG BL B 22 /(R ) (C) e RORE BRI I D R D %% (D) Jie Kk
SRR (231 2 RS OB (B) K5fE 72 0 @ Sertoli MR D% (F) Sertoli Ml D%k
(G)AEHIE B 720 D BrdU 5 Sertoli M4k (H) BrdU Btk Sertoli #ifE%L/ ( BrdU Bhtk
Sertoli A%+ BrdU fafk Sertoli Mla%0) (DR T XA N A7 1 L~UL () IiE FSH X

v
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2.

(A7 BB CORRRET » MEIRE A T Uefh, B2 T B Sertoli MG 5
15 (bar=50 u m)(B)7 A S TORRAS DBP BT v MERE X U F Yt (bar=50
pm) (C)9 BEHE S TOMMEET v MR E X o F L Yeta(bar=50 1 m) (D)9 B To
XHRET v MERE A T v Yefa(bar=50 1 m) (E)14 HEIFR CTOXREET » MR E A
v I Yeta(bar=50 1 m) (F)14 BRI COMAER DBP BHERE T » MERE A T Y@
(bar=50 1 m) (G)17 WERRE L TORREW DBP BEEAE T » MEHR E X o F v Yeth(bar=50 u
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m) (H)17 B S TORERET v MERE A v F 2 Yefa(bar=50 1 m)

.:\‘l AOLL gy I J'. A'
3.(AXEEET » b 7 HERRER O BrdU Yefa, BrdU Btk Sertoli AR (RAHD (bar=2
m) (BEAH DBP IRERE T » ~ O 7 iR O BrdU Yefa, BrdU Btk Sertoli MR (K
FN(bar=2 p m)(C)xIFEEEZ »~ b 9 Ml BrdU 4efa, BrdU Btk Sertoli Affm(FRA
FN(bar=2 x m)(D)ZEH] DBP BREERET ~ b 9 liHI; 10> BrdU Yefa, BrdU Bil% Sertoli
HIpE (R CED (bar=2 u m)(E)x FREEZ » b D 14 ##iE S0 BrdU %eta, BrdU 5% Sertoli
A (R RAD (bar=2 v m)(F)ZEH] DBP IR T »~ b 14 BRSO BrdU Yefa, BrdU
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Bt Sertoli FAR(ERRED (bar=2 1 m)(GIEAEH DBP BRFREET » o 17 #HHBE A.D BrdU
Yutt, BrdU Rt Sertoli Mif(BR & (bar=2 1 m)(H)E4H DBP BEFZERET ~ b 17 @
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