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Effect of Ethane 1,2-Dimethane Sulfonate(EDS) on the Expression of Steroid
Hormone Receptors, 5 @ -reductase and Aromatase in the Rat Epididymis

Hyeok-Joon Son and Sung-Ho Lee'
Dept. of Life Science, Sangmyung University, Seoul 110-743, Korea

ABSTRACT : Ethane 1,2-dimethane sulfonate(EDS), a Leydig cell specific toxicant, has been widely used to create the
reversible testosterone withdrawal rat model. Though the maintenance of epididymal structure and function is highly
dependent on the testosterone secreted from testis, its derivatives, dihydroxytestosterone(DHT) and estrogen, might have
crucial roles. The aim of present study was to monitor the expression patterns of sex steroid receptors, cytochrome P450
aromatase(P450arom) and 5 ¢ -reductase in the rat epididymis up to 7 weeks after EDS injection. Adult male rats(350~400
g) were injected with a single does of EDS(75 mg/kg i.p.) and sacrificed on weeks 0, 1, 2, 3, 4, 5, 6 and 7. The
transcriptional activities of the target genes were evaluated by semi-quantitative RT-PCRs. The transcript level of estrogen
receptor alpha(ER @) in EDS group was significantly higher than control level on week 1(P<0.01). After week 2, there
was no significant difference in ERa levels between EDS group and control. The transcript level of estrogen receptor
beta(ER ) in EDS group was significantly higher than control level on week 1(P<0.05), lowered on weeks 2 and 3(P<0.05
and P<0.01, respectively), fluctuated during weeks 4 and 6, and elevated on week 7(P<0.05). The androgen receptor
(AR) message levels increased significantly week 2(P<0.01), then returned to control level on week 3. In contrast,
expression of cytochrome P450 aromatase(P450arom) decreased sharply during weeks 1~3(P<0.01 on weeks 1 and 2;
P<0.05 on week 3), then went back to control level on week 4. The mRNA level of 5« -reductase type 2(52-RT2)
increased significantly on week 4(P<0.01), then returned to control level. The present study indicated that EDS admini-
stration could induce reversible alterations in the transcriptional activities of sex steroid hormone receptors and androgen-
converting enzymes in rat epididymis. EDS injection model will be useful to clarify the regulation mechanism of
mammalian epididymal physiology.
Key words : Ethane 1,2-dimethane sulfonate(EDS), Sex steroid receptors, PA50arom, 5 «-reductase, Rat epididymis.

& ¢ : Ethane 1,2-dimethane sulfonate(EDS)+= Leydig Al3E2] A A AVES fEdle FE2A 7193 HAEAHE
29 IFE vteed g ARETE B84 724 7% fAS A Bt A ] 1 = HEEZEH | oEF
o|AINH HlAEAHES 2 HE {5+ dihydroxytestosterone(DHT)$} ol ~EZ 7l J QS gt B A=
EDS FAF & 75714 B4 A0 A9 AHZo]E T 2& =84, cyctochrome P450aromatase(P450arom)9Jr 5 @ -reductase &
FAA TE FFS A A5 7 $17(350~400 g)ol EDSE 13 EB7F FARSIaL(75 mglkg ip.) FAF 3 0,
1,2, 3, 4,5, 6, 777} Bsgt dol| ATk 14 FAAE] AL 3L wk AFF A} FFEL T3 (semi-
quantitative RT-PCRs).©.2 =73}1t}. Estrogen receptor
alpha(ER @) AA} =52 EDS Aol A thzol Hls)

TRAAAE A 22T A 7, Agvistn AEIEAZ, () FAF 1750 fFoJah 4o P<0.01) 25+ F7H
110-743, () +82-2-2287-5139, () +82-2-2287-0070, E-mail: shlee@ = ETI F982 2olE Holx| %Skt Estrogen
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G753 A & QAR RARcE B 4 =
T3 A5 (excurrent duct system) S =4 |55 2 Y]t
Z 0 2 initial segment, +-(caput), A F-(corpus) 18] 1]
Y (cauda) 47) 1= YHAA JATHOrgebin-Crist, 1969;
Jervis & Robalre 2001) 5 74&!-‘4 Fd 7)15e %E E3} Lﬂﬂ

5 P

2] A7 ’“&0] dojuA s}, -’F
&A1 71tk (Jones, 2004). W7<] mlA8H7E& k=270, fibro-
blast growth factor(FGF), androgen binding protein(ABP),
retinoic acid(RAs), 7|e} 7+ 4494 53 22 J4 &
50| os ZH¥THCornwall & Hann, 1995; Ezer &
Robaire, 2003). FEZ A2 F-A 419 oML 42} FH]
A AE SAE AF8taL A A7l BRAZE 7R
T 98-S ot =R A e BB AYAE AA
AHapoptosis)E F&stth(Fan & Robaire, 1998).

B2 A 7% 284 JoA FEZ AL 1 AA 9
g 2% androgen-converting enzymeS-ol] &l 2371 A
EEd) 93] intracrine 48 7|2 sty sty B
W Az Ao M 23 98-8 sl Jd~EZA(Nitta
et al., 1993)2 FE4ATY FAA A LHE = cytochrome
P450 aromatase(P450arom)ol] ¢]3] HZEAE&o] A3ty
o] WX tH(Carpino et al., 2004; Pereyra-Martinez et al.,
2001; Wiszniewska, 2002). gt F4400A 7} S5
A3l o] k=279l dihydrotestosterone(DHT)2 5 o
-reductase(5 o -RT)°ll 9} B|AEXE 202 RE A e
dl(Hinton et al., 1998), DHTE A#te] 543 +45 &
5, A WAl A5 28, A2} zona pellucida(ZP) =&
watvte] §33 A5 B4Fo|tiHolland et al., 1992
Lakoski et al., 1988; Boue et al., 1994; Saling, 1982).

Leydig Al3zol] &8} WH-S- =8k 2F=¢l ethane 1,2-

=ERREET

Z 713} TH(P<0.05). Androgen receptor(AR) WA} =28 FA} 2F Zof £-9]3}
A E71897HP<0.01) 3F SHEE 2T 502 383514t} ¥, P450arome
F£0.2 3839} 5a-reductase type 2(52-RT2)2] mRNA
45 & ol S7HIT7HP<0.0), olF T FEoE IHsigith &
FEAEY d=2A AF sAE] HAF A 7}
o 47 24 714 olssied 488 Aoz ArHt,

FAH1F F5E 35744 545

ATE EDS FAPE A AH R0
FE3S HolFE Aolth EDS FA} Rdle

dimethane sulfonate(EDS)= 13] FALS §3lo] Agzoz
Leydig AZ9] AtAA} FrEElo] FAF 3 24X7F o]ujo]
75%, 39 oJuje] 100%2] A E AP o] Yoji}m(Jackson &
Jackson, 1984; Mendis-Handagama & Ariyaratne, 2001), 2
FHE 47712 GAIAER] E91S f#dtr(Jackson, 1973).
£ A7AE2 EDS Aol &gt Leydig cell AFZol ofsf
EHE 744 75 T4 35 oM 2HEE &
2 484, androgen-converting enzyme$! 5 ¢-RT3} P450
arom?] Td FFs ARG

< AHr iﬂ | 3 Ael(ad libitum)ol A A5-3F 813 (Sprague-
Dawley strain)E AM&-3FTE 443 31 313(300~350 g
B.W.; A3 120~1509)¢l| vehicle(DMSO:DW=1:3 volume)
o o} glE EDS(75 mg/kg BW.)E 13] B7} FALsg L
o, )22 vehicle(2 mL/kg B.W.)%F A3t} EDSE
o] "o B g " (Jackson & Jackson, 1984)< whe} 3H4
At 47 157 B9E 737 AN F FHLE F
=319 total RNAS F=3Fith

2. RNA #%3 Semi-quantitative RT-PCR

Z2]9] total RNAE guanidium thiocyanate-phenol-chloro-
form extraction ¥ (Chomczynski & Sacchi, 1987)¢l we}
FZ319k 1 pg9 total RNAS 3822 0.5 pge dT20
primere} AccuPowerTM RT PreMix(Bioneer)E AR8-3}
#Z 9k% volume 20 «LE IAALESIH PCR ¥H-3< 1
1Lo] G A FHOE st 742k HAbEl T
&= primer= 3 Taq DNA polymerase(Takara)E AH8-3}31
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Table 1. Primer sets for semi-quantitative RT-PCR analysis

Size of
fragment

Name of

Sequence of primers
the gene q P

5-GTC GAT TCC GCA TGA TGA AC
ER¢ 378 bp
3-AAT GTG CTG AAG TGG AGC TG

5-ACC ACC GAA TGC CAA GTT CT
ERS 270 bp
3-GCA GGC TCT AAG GAT GTA AC

AR 5-AGA GTT TGG ATG GCT CCA GA 350 b
3-TGC CAG AGA AGT AGT GCA GA P

5-GAG AGA TCC GTC AAG GAC TT
P450arom 494 bp
3'-ACT CGA GCC TGT GCA TTC TT

5-ATC CTG TGC TTA GGG AAA C 299 b
3-CAT ACG TAA ACA AGC CAC C P

5a¢-RT2

5'-CCA TCA CCA TCT TCC AGG AG 570 b
3-CCT GCT TCA CCA CCT TCT TG P

GAPDH

T} Table 1:& & AF) A AHE-E primerg<] 97 8%
o A A7](bp)E EAISHSIH. PCR e W95
2 Bg591, ethidium bromideZ 94 3 Imagerll-1D
main software(Bioneer) = 3 #a}5ith. A &S 9]t internal
control PCRo A= GAPDH primerg A3}t

4 3

RT-PCR 49 23, 83 #4429 ERe A= FA
1F & oA kst H iz =289 3 (control vs
W1=1.00 vs 1.53+0.17, P<0.01), 2555 714sle] 559
= WET FELE 53 HFig. 1). ERB S B, T4
15750l HuA 2 Z7FIth7Keontrol vs W1= 1.00 vs 1.47+
0.13, P<0.05) §43] 743l FAF 25 F(control vs W2=
1.00 vs 0.31+0.18, P<0.05)¢} 35 3(control vs W3=1.00
vs 0.47+0.15, P<0.01)ol tjZ7 Rt} ¥ &35 Kot}
3j&Est] FAL 7F Fole HE2TEY FYsHA =2 FF
(control vs W7=1.00 vs 1.49+0.46, P<0.05)< X S{th(Fig.
2). PA50arom W& EDS FAF & g4t 7haste 157
Sof HAA ol o]2H(control vs W1=1.00 vs 0.24+0.27,
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Fig. 1. Semi-quantitative RT-PCR of the transcripts for ER¢ in
the epididymis from rats treated with EDS(75 mg/kg BW).
Each bar is the mean+SEM of repeated experiments(n=
4~7). The asterisks indicate significant differences from
control value(**P<0.01) by ANOVA.

24

[}
=}
*

}—4*
}—l

Arbitrary Unit (A.U.)

o.n

* *k
Con 1w 29 ERU 4 W

Fig. 2. Semi-quantitative RT-PCR of the transcripts for ER8 in
the epididymis from rats treated with EDS(75 mg/kg BW).
Each bar is the mean+SEM of repeated experiments(n=
4~7). The asterisks indicate significant differences from
control value(*P<0.05, **P<0.01) by ANOVA.

T
5 B WY W

P<0.01) °]2]gt A3FS 3574A] A& =t Hcontrol vs W3=
1.00 vs 0.49+0.15, P<0.05) 45+ 3HE Z7lstd iz &
TO 2 3 ESATHFig. 3). AR FAAE FAF $ F7Fs
25 Fo| FHaxo] o]=2H(control vs W2=1.00 vs 2.04+
0.85, P<0.01), 30 ThA] A 4302 7489 tHFig. 4).
5¢-RT2c FA § A& S7h8ke 4% Holtpyh F4} 4
T S {93 =38k S(control vs W4=1.00 vs 1.59+
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Fig. 3. Semi-quantitative RT-PCR of the transcripts for P450arom
in the epididymis from rats treated with EDS(75 mg/kg
BW). Each bar is the mean+SEM of repeated experiments
(n=4~7). The asterisks indicate significant differences from
control value(*P<0.05, **P<0.01) by ANOVA.
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Fig. 4. Semi-quantitative RT-PCR of the transcripts for AR in
the epididymis from rats treated with EDS(75 mg/kg BW).
Each bar is the mean+SEM of repeated experiments(n=
4~T7). The asterisks indicate significant differences from
control value(**P<0.01) by ANOVA.

0.33, P<0.05) t|Z+ F2.2 st thFig. 5).
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Fig. 5. Semi-quantitative RT-PCR of the transcripts for 5 @-RT2

in the epididymis from rats treated with EDS(75 mg/kg
BW). Each bar is the mean+SEM of repeated experiments
(n=4~7). The asterisks indicate significant differences
from control value(*P<0.05) by ANOVA.

W t=2dl A 589 74 &4 IES f2T
4= 917] wi-oll 4= A =9 (orchidectomized model, ORX)
Bt} 588 4 JtiMendis-Handagama & Avriyaratne, 2001).
2 AFAEL oA AFE T3t EDS FAF ¥ F Zqi"ﬂfﬂ
AE AL A FAA 2E e 7t - Wt i

(Son & Lee, 2006), H3lFAlo = A2 A A= T2 %
A B 9A) 7t 4o = wsghs J}%é}odE]-(Son et

al., 2007). wetx EDS FAF RdS A5 ERE 93k
Ha& A7 HE 75 -4 Bt 03_%011 8 AL

2 Alg "t}

T2 A2ERA FEAER)E ¢ B F 7H
o] TAst=H, ERe = F848 A4 oloFe 724
FHefferent duct)2] A=A 3 (ciliated cell) 2} 4 =A| 3 (non-
ciliated cell)] Yol A 714 @o| )51 (Fisher et al., 1997),
initial segmentoll = EAj3l= A0 2 ¥He & th(Hess et al.,
2002). ER A= initial segmentoll= A< Ex5}A] kAT
AF-oF vlR 283 FEAT] FHSHA EAF ] g A
AUTHHess et al., 2002). ERa ol A7 A3 A3, &
AP AFF7E dojuA] Bl BYe] fridgo] B

O 1HEddy et al., 1996; Dupont et al., 2000), ER3 =9}
£ AHE 74 2 W37E g1tk (Krege et al,

T0 © —‘loﬂ O}
1998). 3F o] o ~Egtt}o] S (estradiol)S FASHA ERa



Dev. Reprod. Vol. 11, No. 3 (2007)

Az Bl Zashd ERp HE-e Welrt glom, H&
E2HE B3 o8] ERB Wdo] AHo] B ATHOli-
veira et al., 2004). LH =84 (LH-R) =0l AF 9] 244

3] 0 71—5\_% o] L=
<)

ERe #3174 o] S7lstal ERS WEe
e, AadMe TR dolg A7t Yol Bal
= THLei et al., 2003). L35k EDS E oA Leydig AHlE
A LH-R frdxte #4sk=d vl ERS 9 e 5
7Hg o] B35 itk(Sriraman et al., 2003). ¢ g AP E2
LH-R¥ ERae/ERS Ztol| 5 24 7150 A4 7154
< 9w gitt
JEZAS JAERACZE W3 F|= P450aromS
o FALA A wEFo] BaHl(Carpino et al.,
2004; Pereyra-Martinez et al., 2001; Wiszniewska, 2002),
B2 %L S| P450aromol] ] AEE o AEZA ]
Bu)go] 1% ch(Wiszniewska, 2002). £ A7 A}
M= P450arom AAMA 7} BA A EA)EtaL, FAF & 3F
¢ wdo] fAdhe AS ST ORX B S ARE
stod & otz 27(flutamide) S FARSH Aol A 44 P450
arom mRNA & o] 7FAE 3 DHTY| 93 & "o B
HA=d], ol F44 P450arom o] =2 A} LH
o8 F2 2484 754 AAFTH(Shayu & Rao, 2006).
A, ARS 40| -9 w| o) AFujA|E e} 2HEA]
T EAstH, RE T BF FEL0Y] ARAE} 74
DAY E EA8l= Aoz 424 dti(Yamashita, 2004;
Zhou et al., 2002). ARE B|~EXE| 23 DHTY $842
A ol5Y A5 wislstH, HAEXEE R T DHT 9
Agtgo] ¢ £& Aow 44 ItiWilson & French,
1976). ¥ Aol A FAL 3 25744 AR mRNAZ} Z7F8h=
=], o2 A4 94 EDS 4} 5% &
Aol A AR W&ol S713hs B bl ITh(Blok et al.,
1992). o]#lgk FA44 AR Td ] SVt H=ES] HEEX
H 23 DHTY 740l 93 Ao HIlth HAEAHES
g4 G=ZQ DHTZE X3HA7]= 5a-RTe typeldt 27}
ZA)8t=u(Russell & Wilson, 1994), ¥-449} 7]} H4
A2 713l £ type27t thg EASHEA DHTR 9] X 8hol]
he AoZ 4A tilin & Penning, 2001). 3449}
ALE QANATFE F22TBS AAstd L2 HEH 4
S AAG FERHNA P29 initial seg-
9] 5¢-RT1 mRNA FF& fHasted Hg) 5a
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-RT2 mRNAE 57}8ko] B =t Viger & Robaire, 1996).
B AR ME 50-RT2 mRNAE EDS FALE 45747 &
7bhe AES HAth o] AL FA LMY 5a-RT2 T
o] HIZEXHE ZRH ol Futee FA Y A2y W
sl ofsf 24HS AAFSIT

ARHOZ B AFE EDS FAPV} A AHEOE SER
SAED dE2A AE FAES FAF Fgo) 7F A<
35 fEFS BAE Rolth o3t EDS FA} mHle

2o Ae 24 713 ofsisked #6E ACE AR
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