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LiEu g 2StEgEof ot A2 554 I Fef st
12 : Cadmium=} Di-(2-ethylhexyl) Phthalate

7} =& (cadmium, Cd)3} di-(2-ethylhexyl) phthalate(DEHP)= W EH| A 3=
A(endocrine disruptor) 24 AA7|A Felg doZ 4 gl WHEAHA FFz=8
32 FRAY Cd& FH4d dig dAle] Astn 3o ¥& F&Hol2ozx
e & oA 2okl dal ol8so] fon DEHPE A4l Z38ta polyvinyl
chloride(PVC)®t 22 &9 AA 5 o2 £obol °j§5x vy DEHPY Azt
FEF2 & 20TVE(FAN, 20000224 Felvadde HEBA FAER FAY
4 67F9 F FEF o BUEY of /39 aFddt Cdo A obHAA Ly
gtell A #eiy BHZ22EIZ2AE ERE dA Fovt ZE oddy g
FaEd 49 2Fd AAst Jon dE, v5 F ALFTAME F2 Uy
A FAZ22EA ol TAel & EFo|th. 53| Aol dEddel met Cda
DEHPE ©dstn % QA o222 Fo& §7HodEAR ¥4HD Y= 4
Felth Cdat DEHPel 23 z3dole slsidoe] 2dd #HoZRE Xz
Avk FRlgel A FAZF A7IH R dot. 22 Cdst DEHP7E FE A ol g5=
Mg olgg HAFee AAT A AV FAEE e 2EAEC U 1y
B oM AZ4ZNY 7hed g wiAE & glvh Cd# DEHPE 485 ZM o
SAEEEM 20 AFH ¥ F geA g F, 4¥5EA Cde A
3712 P FI NAde &48 43A &8 A= AT =Y Cdol 2siA
NE}FAL AW &AL vlAThE B (Parizeck and Zahor, 1956)2F 43 & &
ol DEHPe| 23] el FHAZ ngEadol B u(Shaffer 5, 1945)€ o1 Cd
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7 DEHPo 9}§ ng=4HL v¢ Z g A3 Agso & Holdh a8y o}
A7tA Cdzt DEHPd & ngs5Ae] 713 diaide Bl 43A A & A
ok, AgEEoAM Cd% DEHPA & zddHe TaSAHL vz »dY
testosterone?] W3 13 A oz FALEHAEY W3 AAXe #y P 03
ol ket 1% T i FAE 22& YEhE AEE & F Uk o9 Zel Cd
7} DEHPel 2lg 8 54& vlus] & o Cdt DEHPY & 47| dizh
@ - A7 daAdol 7Y ol AR Cd7t DEHPS & 47| deol g v
A dTE A Fol E £ QY.

otd(Zinc, Zn)2 AAANA FFHojn AYHQ 1R FAE RI=EA 875 =
FEol2ogs AEFEAA AU otdo] ¥Fg 3% Cdat DEHPY) o3 ng&
Aol ol e wzdetA wedtE Aoz Rud v glth(Agarwal ¥, 1986; Oteiza 5,
1999). =3 DEHPo 2% 13 &44 13 =24 old 5 %7 #4S9 Cdel o

ZHY oldwxd Wyt xddvdy 2ad v g

(Chellman %, 1985, Maitani and Suzuki, 1986; Oishi, 1986; Parmar %, 1995). ©]
d¢ Aas 2@AAY otd¥ =7t Cd? DEHPA 93 n@&EdE 438 5 2
T F8% AR F £ JdeE AMAGY. oYF ARE TAZ £ o Cdn
DEHPol 93t n3kEafel 71dd otdo] FasiA #&¥ ez FFE & it
Cd¥ DEHP¢ #< 18 HA4Edd og nd AW ofdy #F
ofdolF3 @Eol Q= RoE e ofd olF @A (zinc transporter)?] BEH
o gEAdel d=AE wE davt ldxn Azsd

3ol F4d EEH E4 AT 1 A& 7149 stuEA CdY A S
oxidative stressoll 2§t &7 Ho|l AHIT AH(Oteiza &, 1999 El-Missiry
and Shalaby, 2000). DEHP®2] oxidative stressell 23 7+% &£4td) disjyes 2
B Fo] AT glovy o g &40 3 rdez AEE Aoz oy
2 tH(Takagi 5, 1992; Goll &, 1999) 18y, DEHPO &% 18&E4e 2ol A
% oxidative stress7t &471Ho2 ALsteAEs oka A duA A @ 4]



FellA 22" 5 e FlEZY 474 g de AYF 2R A%
o oM Z7) AgS s 25EFHA PR EeolHQ biomarker(Z2 H
e g RS ARME VEFH s aFEHe Aol £, DEHPY Cd

Azdd 5 47 FATANA B¢z 28 7154l Aok & A
e fE Ed0 o3 S FHHol FUdE EAARIINA vlF g4
ZAWdE B FLH 71Helk e hE Z1 A 7 EAJAAE vhEE AL
A8 4 B ZRe A e T ArtEed dF @ E AsAx
a3 JIydoz AzdEd,
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2. 753

ok

B AFAANME A2 b2 JEu] 2dEAQ Cd3 DEHPe| 2§ n3s
o] 943 Cdst DEHPel o3 s+ @547 #88 89 F& vl -
o 24 Cds} DEHPel 93t ¥ %4748 wHsted Bilo] Hnx ot &
FEARE 243l7] 989 Cd= DEHPo| 23 n#=A3% Cd% DEHPS 1@

AW B¥EAL #Ean, Cddt DEHPA 93 @ EFAd glolM olde ¥F
Bz gatsle] oldel d8# zine transportere] W oFE FAsio wF
ofdzxel W3lel B YeAE TS, Az FF A W3 AFE

Mate] naArTle] BBAPL ZATA FHo)
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(1) 295 %

AYEZL 3343 839 43 APF(animal pathogen free) Sprague-Dawley
rat® SamtacoAtEZ2XREH TYsIH ol &stdvt FYF HEFEL 2k o 22°C, #
T 55%9 EEASACA 5dEG AFEH fHe H AR

(2) 2324 2 AsA4H

7}. DEHP S4 4%

duldEo| A DEHPel 23 @=4L 4FF5EY A& wet Xol7} Uit
Z A¥5E9 "ol Y&+ F DEHPY 1&54d zstd & 4§ 3539
HEEEE oz FysU

AEEE L DEHP AHATH dxFo2 783490 DEHP MAT2 J4d5E
AF kg? 2 g2 DEHPE 5 ml 8% 22 com-oild] = 1 13 25744 A&
o 3tAct NEZE comoild 48T H U WYPoz2 HAFFA oAt HE7)
gt HEEEY AFE WY A dYTEY AFHss dHsAG. 29
T2 DEHPE FoF 6A17Ha 12413 247t 6ute] o] AEFTES S AARR o]
T 19, 2%, 7d € 14dAlA Zzh i2viele] AEFES HAAAAZAT dEFoAA
T comn-oill ¥A% 1, 2, 7 B 44AAAN Z4Z 12uigie] dAFES AAA
ol AFEE=WHoZE HHFTES HAYNEY. 2EFES AN ¥ nEE H
ZFal FA] AAHLl B2 GgF F F E4 wA -80°CoAA WEFRASFHUS
7t Az A 12vieid el DEHP AHAE# dxdoz iy zZH7} 6vfgles »
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g Z2 U zinc transporter, DEHP$} MEHP % 2 %=
st UeA eof e gz A oldy e AdavtgAd &4 #EE A3 A
g3 ol&& gt Zinc transporter® DEHPE 593 6, 12417 1, 2, 7 2 1424
A, 1Eln nge] 2APALA, AaNEY &4 A okd¥E= DEHP F49F 1,
2,7 2 14¥l A TFHEY

1}, Cadmium =44 &

duldEoA Cdoll TE=Feol A AL 49329 I3 me} Aolr}
de Aoz FZHUG Ju, AFFEAM Cdoll 2 n8=42 DEHPlA
ot de] HEETESY A%l BEFE CdY n@FAge st B AP L 8F
B9 d¥FES dd2s FAGI.

HEEES Cd AATH dz2Tozr FEFAG. Cd AALL AFFE AF
kg 2 mgel CdCLE 4 ml &322 A3 g+ d 5o 19 13 2572 H3}
F4 Rt Az Ay HdeE dE82F 548 Yoz HEFA 39
o 4 e AFE Y Ao 2PFEL AFALE BEAE
Heov, BHEE O 47 dWE2TY T T2 AeE® DEHP 54437
&

=2
Az Wyoez Fg59uT. Cd SAEZAME 284 DEHPY MEHP o4l

>
ndt
>
o
ofn
rO
i

(3) 243434 £4d 4F

DEHPA A3 EFoZ5E 1, 2, 7 £ 4904 & &9 6rlg2 Ry Q&
& n&8E 10% FETHFAAA 484 F FHH AN o] F E4F
ZAMARAE HAA g Eujdt F 4m FHeFE 7HEo] hematoxylin-eosin



(4) Lipid peroxidation =73

18z lipid peroxidation® Ohkawa $(1979)¢] Wy & o}j&3slad TBARS
assay & 39 Pt &, n@xAo] 104] &F9 1.15% KCl 84L& H7ts)
o Potter-Elvehjem Z=ZF 4712 23 #A8T F 4°C, x1000glH 1033 4L
Zsle] AL AEAE AE2 AHESEH. AR 01 miE 81% SDS 0.1ml, 20%

ay

7

oy

acetic acid 0.75ml, 0.8% thiobarbituric acid 0.75mle] &g Aol H7tsted 95°C oil
batholl A 3087 7FEAZ & FA EEEZ Yzste 9E& AAA A, o] &k&
Aol 15ml =F5¢ n-butanol® pyridine £ A(15:1, v/v) 25miE 7 sl &
&k F x1000gol M 108 dAEe st FE4E AT FFAe] FF=E &
#3 = A(SFM 25, ontron Inst)& ©]£-3}9] excitation 515 nm, emission 535 nmol
X Z2A e A MDAS %<2 nmol/g wet weightE e IIT

(5) GSH 4

agxAY GSHY van Klaveren §(1997)¢] W& ol &3l FAH3A F,
agzze 0wl &¥e 5%  S-sulfosalicylic acid $92  #H7lsH
Potter-Elvehjem Z&F#A7]2 23] #2A3¢ F 4°C, xi000gel A 1087 AAE e
2FAE ANa2 AU d4dEeEstd d& FFN 20uE daily
buffer (0.248mg/ml NADPH in 143mM sodium phosphat, 6.3mM Na4-EDTA at
pH 75) 700xt, 6mM DTNB 100t ¥ F7/ 180ptst &3tgt ¥ 35°CollA 1583t
gb-g Al Z ek ¥k& ol GSSG reductase (Gu/ml) 1045 H7bste 35°Cell A 2083
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822
oo

A F BEFFEAUVIKON, Kontron Inc.)E ol €38t 412nmolA EJ S
st ot mZA W GSHY %2 pmol/g wet weight® YeER 2o}

=
o

(6) 8-OH-dG +4

2#8z2A) 8-OH-dG =t #xzAeczfEH DNAE F%39 JAICAZRH
9% 8-OH-dG ELISA kitE |83} sandwich ELISA o= #Asq.
DNA%¥ Invitrogen 2 Easy-DNA™ kitg o|2389 o 50-100mge m8x=32 o
ZHE FE3I}UY. FE2¥ DNAE E32=AE ol &3td HFEH & 8-OH-dGe
Aol A&-stATh
D@zHAo2RE F2d Z7e DNA(20ug/50p4)) primary antibody 50485
A7 & 37°ColAM 1A 9heA17 Of AZAAZEE AFE washing §Qo =
A #(33))% ¥ secondary antibody 100s0E H7teted 37°Cel Al 1A1ZF 9bg-A o),
kg ZHF oA MAF & chromatic solution 10045 H7tsle] A4 158
¢ MEANY F EAHANE Hrbste vEE FYUAMU F 450nmelA FEEE
4390 8249 8-OH-dGY ¥ %+ nmol/pg DNAE #4bsle] JeEhRgi

o

°H1

"

(7) Zn 24

DE2AY ofdRS AFE7] sty AEd nPL FH5sE AR PR
43 = A(Atomic Absorption Spectrphotometer, Perkin-Elmer 5100 PCE o] &3}
flame o2 M. nfdxAY oldFEE pg/g wet weight2 #4135
Leb R AT



(10) ZnT1 mRNA #4

7@z AY ZnTl mRNAS 2#A=E RT-PCRIEE ol &5t EA3tycl
%, 2¥xAo2HE Tr Reagent® (Molecular Research Center, Inc.)& ©]§ 3}
% RNAZ Eestdoen, £8l9 2479 RNAE ¢33 F=AE o854 260nmel
A A3 formaldehyde agarose gel H7|gFHdo 2 &1 Att 2gdxAo
ZHH 4& RNAZEH first strand cDNAE RocheiitZ2% € 7943 1st strand
cDNA synthesis kitE ©l&3d AFAstHtt. &, RNAE 65°Cell4 1583 B3
T A2 43 g vig FH¥ RT mixture(l0x Reaction buffer, 25mM
MgClz, Deoxynucleotide mix, random primer, RNase inhibitor, AMV reverse
transcriptase E)°l 2uge] RNAE #H71dto] 42°C 1217, 94°C 10%-, 4°Cel A 587t
H&AA cDNAEZE ATk Az (DNAZYE PCR i€ o839 ZaTivhe
EolHoz2 FEAAY. &, cDNAE vlg] £4l® PCR mixture{10x Tag buffer,
25mM MgCl2, Tag DNA, dNTP, up and down primer $)°l 2z #H7Ig
30cycle®] PCR ¥F8-(94°C 5%, 94°C 60%, 48°C 60%, 72°C 60212 A H 3ttt of
W 5eolxog ZnTlE FE3}7] st Gene BankZHE €2 rat®] ZnTl
complete coding sequence(Accession No. U17133, Palmiter and Findley, 1995)Z
o] &35 o o) g T2 A &} gk FojA<l probe(5’ primer,
GTGTGAACCCGTGTTTTCCT; 3 primer, GCGTGAATTCCATGATTGTG)E
ol &3lth PCR A3 ¢& FEZd DNAE 2% Agarose gelS o] &3t H7|gd%

3le] ethidium bromide® H Mg ¥ sl
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4. AA 3
4-1. DEHP 443
(1) A% A3}
2Y5E AFE DEHP AATH dz? ZFA4 2271008 Aszes

Z7t5 9l 2t DEHPE F43 To] com-oild Fod3F tjz o b3l #FEZ17
tha B2 RAom vebgo2d 1)

200

@@ Control rats
(OO DEHP-treated rats

150 -

100 4

Body Weight (gram)

50 4

13 1. DEHP (2g/5ml corn-oil/’kg body weight) ¥ # Z(5ml com-oil/kg
body weight)ell A 2] |53}

-11 -



(2) 2357A A3

HzFAE 18 FA7 FAVASS ALHLE FrtH0] 43 14894 1
go GAFAE14H5g2N A9 1942 060gol H3 o 248jo]2Avh. DEHP A X
FollMde] HE nFFAE A4F 19 A 053g, 1494 054g2A =TI &3
DFFAI FrrEy Fdel BEHA &%t (ZE 2, upper panel). 1LE2 FAE
Azez RAFR 4d nIFAe FAAVNES AT e Fo48 Hsrt B
5z ggoy DEHP HxzelMe 2ade 3L Jeldoi(ad 2, lower

panel).

- 12 -



I Control rats
1 DEHP-treated rats

i

1.0 4

Testicular Weight {gram)

0.5 1

Relative Testicular weight (%)

0.0 -
10 2D 70 14D

Time

2% 2. DEHP (2g/5ml corn-oil/kg body weight) ¥ T3 &3 (5ml corn-oil/kg
body weight)ol A e] g5 A W3l (upper panel '@ absolute testicular weight,
lower panel : relative testicular weight)
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3) g =AW H 24

gz2TAAE ALAY AALLAA] AFHATH 3-A © H4PF 29A,
3-B: AEF 4EA). F, A8F 1dAd e 14 BAZI #ZHA2Y ATl A
dol met n8el A=A AP 47 14 Aol AAAETE AFHUG
DEHP A A FolAx s DEHPFHF 197 29458 AAELe 37t JAEHo
Aol Aol wel FAEe] &4L BS HiAA BHAT FHME At} A
BABAHRA ] Ao BEAAX FUHY 3-C 1 4¥F 294, 29 3-D : 4%
F 1494

(4) 8FRoM 9 AFH n@FA Wzt 2 =AY £+

854 Sprague Dawley ratsol 4385 % A% kg% 2 g9 DEHPE 79 S¢t wt
8 539 g @ DEHP Fou3 di2rdMy AFHE, adTAed v 2 x
Halgy A7de 29 4, 5 € 63 2ol &, DEHP HATH dxzodA #ay)
L AFol MAME Frrstded 5 Idedl AFF Aolw uvehbA @Sk
. DEHPE 747 R o 2] FAS o 28 FAE dzzad vss
DEHP Fdd @& ng& FA Wates #FEx gdvh. £ DEHP A A &3t
27 289 zAHTH 4AdAE d=sd AAAHA AAF A BAH

%

-

Lo~ - o}

_14_
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3% 3. DEHP (2g/5ml corn-oil/kg body weight) $o2#3 dlZF(5ml corn-oil/kg body
weight)oll A g2] =W 83 £ (A : control rat at day 2, B : control rat at day
14, C : DEHP-treated rat at day 2, D : DEHP-treasted rat at day 14)
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400

®-® Control rats
{O-C DEHP-treated rats

350

300

250

Body Weight (gram)

200

DLV? —T
2

0

-

Days

3% 4. DEHP (2g/5ml com-oil/kg body weight) o3 ) 2(5m! corn-oil/kg
body weight)ell & AMFH3 (8 )

4 7 1.5

s Conirol rats
C— DEHP-treated rats

F 1.0

05

Testicular weight (gram)
Relative Testicular weight (%)

0.0

Absolute

"
Testicular Weight Relative

Testicular Weioht

3% 5 DEHP (2g/5ml com-oil/kg body weight) 5473 2T (5ml corn-oil/kg
body weight)ell o] n8EA M3} (8 53, left panel : absolute testicular weight,
right panel : relative testicular weight)

..16_



oil/kg

T (5ml corn—

% gz

oA
A

%

A8 7%,

-oil/kg body weight)

SEELE

treated rat at day 7)

29 6. DEHP (2g/5ml com

, B

. control rat at day 7

Eel

SIS

body weight)oll A i

: DEHP

- 17 -



(5) 18 =AY lipid peroxidation

iz APSEdHE #aA7 75 n#8E3A W lipid peroxidation Aol 4
A FRE dstE: #3Ad & ¢ DEHP AXTedMe DEHP F4% 144 o
z7d vl 3 ZAWY lipid peroxidation A4lel th4 F7HEH ey 2dd = T
g} Zolrt velvtx gkt 22 DEHPREAF 7493 14YdAE dizFel H)
8 g A lipid peroxidation®] AAe] FAaFHE ALE AFHJUDG(ZH 7).

I Control rats
[ DEHP-treated rats

0.3 A

0.2 +

MDA {nmol/g wet weight)

0.1 4

0.0 1
1D 2D 7D 140D

2% 7. DEHP (2g/5ml corn-oil/kg body weight) 5973 &7 (5m! corn-oil/kg
body weight)sl A9l 3 Z 2 lipid peroxidation

- 18 -



(6) 8 =AY GSH

gzl 18 AW GSH £2& #3770 9% Wizt vehlx o
it} DEHPA X 2ol A= DEHP £43% 193 290 M e 223} 8|£8 30
dou 743} 148 E dzTto uE 23 FAW GSH 20 45 ArH2Y
aJ.

Il Control rats
40 A [C_ 1 DEHP-treated rats

30

20 4

GSH {(umolfg wet weight)

10 A

10 2D 70 14D

23 8 DEHP (2g/5ml corn-oil/kg body weight) 593 tZ=7(5ml corn-oil/kg
body weight)oll A e} 118 Z 2 W GSH

(7) & x=AJ 8-OH-dG ¥ X%

23 23Y 8-0H-dG9 ¥ =+ DEHP 549%F 1dolMe= 23 &Aoozt 9
o\ DEHP $49% 29% 8 F7157] Al&std DEHP F9% 4YdM s dxT

- 19 -



of ula) frelstAl £& Aoz BAHAJTHZE 9).

8-OH-dG in testis of DEHP-treated Rats

Control 2D

Time

28 9. DEHP (2g/5ml corn-oil/kg body weight) 5o F3 thZF(Bml corn-oil/kg
body weight)ol A1¢] g Z24 8-OH-dG

(8) nfZ=AY Zn ¥

Z79 318 FAY old¥y e ¢ 17 ug/g wet weight2 A TRV TEL &
g W3yt #FHA 4tk DEHP ATl ng A AT oldsEs
DEHP 5% 144 169 m/g wet weigh®A thZFH Aozt glalout Ajzto]
Aol mel Koz FAHE AFLS Yehle] DEHP F9F 743 14U A
= xR "8 o 30-35% FAHAHZHE 10).

_20_



25 q

mmmm Control rats
[0 DEHP-treated rats

20 4

15 A

10

Zn (ug/g wet weight)

1D 20 7D 14D

Time

19 10. DEHP (2g/5ml com-oiVkg body weight) T3 WZF(5ml
corn—oil/kg body weight)elA o] 28 ZAW zinc 3%

(9) 23221\ DEHPS} MEHPY s%

2ol el o3 =2 DEHP® MEHPY 35t wW$ $& FFo)gti(
<0.1 pg/g wet weight). DEHPE Fo3td-€ o 18 2 DEHP £ I tj4h
AEQ MEHP F%9¢ X% DEHPY ®j3] MEHP7F Wl$ £& Aoz #aH
tt. DEHPE FoF 6AHH 27712 #289& o4 28 =20 DEHPFEE
Al Zrel] W2 FR3F Zol7t A=A gt 1@ =AW MEHP= DEHP %%
A 6AI AN FA3] Stk 2EY 1Y 13 uhE Fojdde o 793 149
dlMe] 38 z=AW MEHP ¥%7F R 129 28 223 MEHPY Fxo) M
sl W& Aoz #AHAAHLY 1.

_21_



35

mm MEHP
30 { (-1 DEHP

25 4

20 A

15

(ug/ g wet weight)

10 4

Conc. in Testis of DEHP-treated Rats

5

6H 12 H 10 2D 7D 14D
Time
2% 11. DEHP (2g/5ml corn-oil/kg body weight) T8 o Z7(5ml
corn-oil/kg body weight)dlA 2] g Z 2 DEHP$ MEHP %%

(10) 8= W ZnT!1 mRNA 2@

Wx=F % DEHP A X ZejMe] maxzzoa £elg RNAZHE A23 cDNA
2 o]§ste] AL PCR A% Ue W719% 2% 29 129 2k Z, DEHP
A7 #ol X DEHP $% 647, 1243, 19, 29, 79 2 14ojAe]l g 22y
ZnT19) LRAEE W27 2@zAdAel Tl TARES TR a7} @
92 gkgteh

_22_



- GAPDH

24 12, DEHP (2g/5ml com-oi/kg body weight) F9o7 w27 (5m]
corn-oil/kg body weight)ellAd el g 2 ZnT]l L&

_23_



4-2. Cadmium 542 H

AYFE AFF/He 4y 495 FAL dzTAE BLNATY A
£402 /99y Cag F9E FAME BR/AEL AFF/L A B2
9 ok Caol 3l AFF7 dAHE Ao AAHAKILY 13).

300
g |
o
=
=
=
13
< 200 e—e Control rats
z 00— Cd-treated rats
=
3]
| -
” {
0 T T I T o . T T
0 2 4 6 g 10 12 14
Time (days)

29 13, Cd (2mg/4ml normal saline/kg body weight) ¥ thzZ(4dml

normal saline/kg body weight)o] A o] A& 8

.-24_



(2) @A A3

HzTANE 28 FAZ #2705 @isA FHHEe 4F 194 18
Py FA 281gold 48 14Ul HF 331gE o F7HEHAG Cd A& 2ol A
ol H TETAE A 1<€ A FHI 312z oot 43 799 1490diM = Zrzt
1.798g, 1.719g 224 ¢ 40-45%9] T A7L ZiaHE FAoz [IHAAR(TH
14, upper panel). T2 FAZ AFeoz AT Ad n@FAE BAV|EH
T M E Fog Wstrt #EEA oy Cd AAToAM= Cd Fo4F 745
14delir e dAA BadHe Aoz AFAEHUKHITH 14, lower panel).

_25_



3

Testicular Weight (gram)
%]

1.0

05 |

Relative Testicular Weight (%)

00

EE Control rats
[ Cd-treated rats

2D 70

Time

14D

1Y 14. Cd (2mg/4m! normal saline’kg body weight) 73 thZ7(4ml

normal saline/kg body weight)oll A ¢] &7 A

W3} (upper panel

testicular weight, lower panel : relative testicular weight)

_26_
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(3) 2@ =AY A £A

zEdAs FA3EY ARAELAHGo] FAHUTHIY 15-A 1 48F 79 A).
Cd AXFAME Cd FoAF 1982 FAL siart gF=Aon Aol A
o wel AAFE &4 ¢S Asn 2FAY 2N #FHUL, Cd FAF
A A A e FHAT AL AL M2zt 2 3AxZ ] dastel 189 o
Zo] gAHAYeY AW AL FaeA) FPHadY 15B: AEF 194, 1
4 15-C: 48F 294, 19 15D 4¥8F 14YA).

(4) 3FBAM S AFH n@qFAL Hst L 24P &7

3% 2 Sprague-Dawley ratsel 4855 AF kegd 2 mge CACLE 7¢ &<t
HFE 2oEgl S © Cd R4 dxToAdd AFEs, 28549 vzt 2 =
Aggetd 74L& 19 16 17 ¥ 18 guh F Cd HALEH d2LodX B2
E AFel AEHoR FriHden F Fe AFTFHE Aol WEHYA &

A}, Cde 79T Tl o mEe TAS AU THYLAL WEEH v £
of Cd Fofol me 2# FA Wi BIAX GAY. TR Cd AATH oz
2 ngel zAgYsty 4ANAE destHoz S9d o4zl BBHR @
ke

_27..



29 15 Cd (Zmg/4m! normal saline/kg body weight) 593 W= (4m] normal
saline/kg body weight)el A gel Fawalats 42 (A © control rat at day 7, B :

Cd-treated rat at day 1, C : Cd-treated rat at day 2, D : Cd-treated rat at day 14)

- 928 -



100 { e—e Control rats
OO Cd-treated rats
. 8o
= %
@
=
2
¥ 60
2
Q
=
& 40
)
v}
20
0 L T L L Jl
0 2 4 6 8

Time {days)

28 160 Cd (2mg/4ml normal saline’kg body weight) FoT3 3T (4ml
normal saline/kg body weight)ol el A ZH3 (3 328)

1.0 1.0

MR Control rats
[ Cd-treated rats
0.3 0.8

0.6 06

0.4 4 0.4

Testicular Weight {gram)
Relative Testicular Weight (%)

0.2+ 0.2

Q.0 0.0

Absclute Relative
Testicular Weight Testicular Weight

a8 17. Cd (2mg/4ml normal saline/kg body weight) T3 T (4ml
normal saline/kg body weight)o|A12] 8T A 8 (3 £, left panel : absolute
testicular weight, right panel : relative testicular weight)
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18 18 Cd (2mg/4ml normal saline/kg body weight) 59T 23 (4ml
normal saline/kg body weight)oll A T3 z=Awasddn 4274 (3 F#H, A

control rat at day 7, B : Cd-treated rat at dav 7)

(5) g =AY lipid peroxidation

HET 495 8cdMe #2715 18z lipid peroxidation 3/ 3lo
A FEleh wstE pEd £ dw e, Cd AXZAME zEEAW lipd
peroxidation A3Ade] Cd FAF 1€A4dME dExFd F38 Zo|7t vYelux &
Aot Cd FAF 299ME FostA S7HEUR Cd FAF 743 14 A = o
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7o ¥8] nF 22U lipid peroxidation®] el oF 12-158 FriEE A
g2 AH2Y 19).

T
HEEEE Control rats T
T3 Cd-reated rats i
z
=
@ 2
=
b
z
Ry
I<]
£
=
< 1]
]
=
N = ﬁ w | om |
1D 2D 7D

14D

Time
¥ 19. Cd (2mg/4ml normal saline/kg body weight) Fov33 o Za(4ml

normal saline/kg body weight}ell Aol & Z AW lipid peroxidation

(6) g =AY GSH

zTadAMe 318 FAY GSH F#£2 #F7|¢Ee £ WHirl veyx
dgtth Cd AXFolMe 3@ =3l GSH F#F0] Cd F94F 193 29+ o
ZFol & oF 18-20% wtoen Cd FoF 7978 M4 e dz=dd ds) <
35-40% @& FEoA FAVNFN Cd AAFANA] 28 22 GSH &2
zaol v Ftase Aod FREHATTE 20).
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20

EE Control rats
[ Cd-treated rats

— -_t
o L4.]
1 |

GSH (ug/g wet weight)

o
1

iD 2D 7D 14D

Time
1Y 20 Cd (2mg/4ml normal saline/kg body weight) o3 tiET(4ml
normal saline/kg body weight)oliAle] 118 =2 GSH

(7) 2gq=AY 8-0H-dG 5=
Cdy Azl e ng 2HU 8-OH-dG ¥ ET 7t=8 FoF 1€A7E d=¢

of wal Erow #AVZEFSE tiETol viE oF 40-70% =A BAHAUNIE
21).
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4

2

8-OH-dG in testis of Cd-treated Rats

Contorl 1D 2D 70 14D

Time
2% 21. Cd (2mg/4ml normal saline/kg body weight) 7% thiEF(4ml
normal saline/kg body weight)ell ¢ 123 224 8-OH-dG

8) 18 F=AY 7Zn T

BN

HzTe s 2AW otdsxEs % 20 ug/g wet weight2A4 FRA7| 5 &
st sty FEE A gkl Cd AT A ng AW Hit oldy:s Cd
o & 195 2o ME 47 188 ug/g wet weight, 17.0 pg/g wet weightZ2 A o
woll vl td A FAHUOY Cd FAF 7973 4L 238 ug/g wet
weight#} 243 pg/g wet weightZ2A Z&3e| B3] Ui & Aoz fFAHYD
(g 22).

B

e

_33.-



30

B Control rats

1 Cd-treated rats
25 1

20 +

15 1

10 4

Zn {ug/g wet weight)

10 2D 7D 14D
Time
2% 22, Cd (Zmg/4m! normal saline/kg body weight) Fo<3 o FE=F(4ml
normal saline/kg body weight)oll 2] 18 =AW Zn ¥ %

9) xFZE=AY Cd ¥ =

ZzTe 23 2AW Cd 5= 9§ 22 £F( <0015 pg/g wet weight) o]
At Cd ATl M g =2Y Cd T Cd FAF R 6ARAA F43] 7t
ato] 12A1 7t A BAHEL olF F 24A 7 A tAx ZAaHE FIES JEtidT 1
d 13 Cdg wHE F3g g o 2 AW JIEF FEES Mol Add wet
Z7HEe Aoz HEAH(TH 23).
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1.5

1.0

Cd (ug/g wet weight)

0.5 A

0.0 - e i L ThiE e ki el S
6 H 12 H 1D 2D 7D 14D
Time
a29¥ 23, Cd (Zmg/4ml normal saline/kg body weight) F9 73 tZ2F(4m!

normal saline/kg body weight)oll A4 ¢] % 2 Cd 5%

(10) 3 =AY ZnTl mRNA 2d

Wz Cd HATAMe nghzzdX Fejg RNAZFE AZE cDNAE ol
&3ld @2 PCR A4HEe] dig Arjd% Adx 29 243 #oh &, Cd AR
A Cd FoAF 6412, 12412, 14, 29, 79 9 14deiMe] 28 Z20 ZnTie] 2
A iz 1@EAqAM ZnTl LEAES F3T o7} BAHA et

=3
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annlibnunel < Zn11
_— GAFPDH

19 24, Cd (2mg/4ml normal saline/kg body weight) 973 = (4ml
normal saline/kg body weight)ell A ¢l T3 =2 ZnT1 ¥4
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5 %29

ol AT FHAANM 3 FHe Sprague-Dawley male rats #F kgd 259
DEHPE 19 13] 25F St vtE S350 E W 49529 AFTFT7F 74, 189
At FA(absolute testicular weight)?} HAFeoez BAF HFd  FAl(relative
testicular weight)®} Z+4&, g 27 AAxe miziel BHF IALE Furg 1
285 55 A 8 %9 Sprague Dawley male ratoll #F kgd 2mg9)
CdCLE 19 13 2F Tt vy Rosd s o 4858 AT AFSrte 7
4, nge] Ao FAg G FAY 34 AAE g3, AW 23Ed FE
3t AM I At M3sE FHstgon nAY ngd J£& 23T F
dEdA ndEds dolAd gl DEHPS Cd9f b= Foo 2% aigke] 54
AR 27 JdeEligon, n@Edo Qs FFHeR ngel A A B
ol &H3| THyEn B HFolTE Hixg Fdol 2AHAUG. ol ATM Cd
=} DEHPel 93} #ae ng S48 Cdo DEHP 449 Edo 93 1354
g olH ATAFNEN] YAst= AFolrt ol AFA HYFE FA% A
ZF kg 2¢9 DEHP ®E+& 2mg9 CdCle FY8 ol olg zZhzhe] LDl <F
1/5-1/62 &gl siFdect ol FAEHE AAs] g «uld oM dFgde
2 AFAQ nge &Ateo] BANE §FoZA DEHP F& Cdol &g ng 54
o] 71Ag #FE7) AAME 44 2Foz oG oA dAFAN AFF
2o DEHPS Cdell 219 S a3 oA ot Aol vlsf mgte] 17}
% Aoz dFHAJeH, 53] Cddl o8 33 54 v 27]d g
A 542 ddFH oz ARl Ad Fo fEHE AR g Yok 2O
ol A= AR A R Jlek A9 Cd =& DEHPA 9§ &4AHE
AN v . BFstA = g
M2 tE 52 Cdd DEHPo o 58 4o o 7+ 29 Ao o

2 FAEAY S48 ARAYD §F2 vasrlde offE Hel Aok
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i, ol 7ol A DEHPS] A% 3 %9 28T 8 RUSHAS
2 D

&8 740 A9EEA 1 F B 4% Fs9e o
e BRAA goich £ Cdol A9 8 FHe 4YETAN LPEAL 29D
B¢ B Solsgg W Caol A% DESA

£F2 3 F39 AFFEAN 1 79
C

a1 AA g ol o shA OE &5 acld waME A ALHOW, ols &
2o A W £ Ao loMx Wt=A g FHojMel & Aow Algd
o},

DEHPE 3 HAAFEY 18 23 old¥ == DEHP F4F 1dd= o
279 atel7h gldedt 29 oha FadHoed 7dT 4Pels thEFel H
°F 30-35% #Aardc. Cdes FoAT L4PFEAAMY g =AY ofdFE: Cd
AL 193#% 2dME iz v gasEdoed 785 104X 232 o
o vlsl =A Vebd DEHPel 23 1s 27\ oldw kel #igdss o
A #FEHEAS 2=, DEHP E=& Cdg X oMo nd 22y oldolF
of #AFCIy deiH Y @A F| zinc transporter 1(ZnT1)el @A T =
DEHP =& FoF 247 oldg F44 AU 24AT ol F 1Y 13, 257}
A g R TAME daTd b £ HEHAY. ojHd AnE B
W= DEHP$ Cdell olg ng A oldyxs ¥gs ZnTide @y HE
Aoz Atmndd
HAeg ulo} ol ojd AF AN DEHPS Cdol 93 g == ofd o
Fare Faizhel] Aolrt QliE Ao VYU DEHPo| o3 15 zA o)A
AFzel il disiMs otde a7t DEHPO 2% g 549 493

2 #3438 v dou, ofd dAFols DEHP F4F nfF2W ofde 74
DEHP Fof 29 o]FRe #AHUYeY 18 229 &4& 1dATYH 33
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59tk olgj @ A= DEHP ¥olo] §g ofde) 44e] Y 549 1244 9
Aoz Ag/Invhes ngS4ge wa} Fude 24HA FIE A, Cd
FoF 193 2°AM e ok Fre Fast T4} 14N 2P =AY otds
%9 F7he Cdol nR5Hez A8 nfAzAHORRE Y ofde] 24 Fy FF
o 7k 508 AN IETE Cdo) 54 o8 zrld n@e dFA udst
MzYe] Aol wE ngte AN Fol ng zAe @9 FAL olde] o
AHL Fr B 2902 Y £ A Ao Azdn 1Y, Cdol =¥ 1

W oledel o) B¢ 1 AR daiAE 25 A7} ¥ AR A

o
Ir

AHFE Cdg FAF F 1@ ZHAA ALugAH &4 v £ gE
A ® %, lipid peroxidation, GSH 2 8-OH-dG $& #4%§ A# Cd Foo et
lipid peroxidation®] %7}, GSH %2 44 2 8-0H-dH =9 Z71 ¢ 427
o] faslo] AantdAd &£4d veves 45" F dXse dAGD o= Cd
of ol& Aol YiA 4G Eado] nF Q7 HY FUEAM HEsie
& AMAete 2ol DEHPS B¢ A#%FENIA GSHY 49 8-OH-dGH
7tE 2o Cdell A% g S vjeg F42E DEHPA AT 18 &dolA
APARESA Eato] ZlHe] AR EZA Ho]l & Ao ARHU DEHP §4% 7
A 149l A lipid peroxidation®] A/de] Wiz vlal AA3] AstH] &4

=

3

ol

H1

k4 olggo] 9k 2@y, DEHPY 9§ 7HEA9] & 710 g Aihulex &4
of F#3tA ol 2don o|H ApdANE TEZA AN AW &4 o
3 o7l oz AL3E GSHY 7H4 §& DEHP 93k 18 S4o} gloja 4l

br

Bk Eko] AR #AE Rolet: L AAMgh

Cdzt DEHPE HE £4%F a8z2U Cd} DEHP ®£& DEHPY cfA4HE<]
MEHP2| Ajztell & RxFAto] ReiEd U AA Folst glo] 318 EA 29
AU A falgde) @5 %2 v SPEZe o BE 54 Ade dFse
gl QloiA wbz=A]l ateslojAel & Folg Al Ed
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6. N5

DEHP¢ Cd2 9% ‘WA 2d82'2 geid sloy de AE4=Hn oy
o zZ I8 1§ SA-HEZo|t}, Sprague-Dawley male ratel DEHPS} Cdg
BHE RAqsgE o ATt #h DT AL T4, BAESY stdet g
FAAL 8 uge AF F FAT e 8 Aol xdAH[Y 2y, DEHPS}
Cdell &j3t Ba=42 ¥ TEe Ad”d wat ezt o), DEHPE AZF
> Aoz d#o] BEFE 18 SAd UAEHAG. DEHPS CdS vty Fo
39S 9 g =W Cd¥ DEHP %+ DEHPY diAhibE< MEHP= Azl uw

rl

g ExYggdol AA Aolst AUtk DEHPS Cdell &3 A¥5E9 ud =34
oldFEe WElGFS F EATA Aol gl o, ofd olF dWAQ ZnTl9
A= Fdol ¢glr Aoz AAHUY Cddll 28 ngz M9 lipid

peroxidation /3¢ F7t, GSH #&¢ #4, 8-OH-dG 59 F7F £33 DEHP
of o|¢ g =AW GSH +&9 #49 8-OH-dG ¥%9 57t 27 Feo] #2s
°l Cd=} DEHPe} 2% 1@ &4 glolA Aawigyd &40 54 71de dxz
A qEgste JE AAEET
ol Fel AE a%sw Cds DEHPY ¥ n@e &4 A¥FE9 9% 5
FaJel we g Ao g FFAT FAELS] ANAML fAE Fadol
e Aozt Qe Aoz FEHAL s

£4849 Cd% DEHPY 2gdez Zzde o
789 2 7g 26 BE IH 549 BFA
Apa g
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