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Effects of diethylstilbestrol on testicular oxidative stress and
steroidogenesis in male rats
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[ Abstract] Objective It is well known that diethylstilbestrol (DES ) can result in testicular oxidative injury, and
one of its mechanisms of action is leading to dysfunction of steroidogenesis. The aim of this study was to investigate the
relationship between testicular oxidative injury caused by DES and the key synthetase activities for the synthesis pathway of
steroidogenesis and the possible mechanism. Methods Twenty-four 4-wk-old male Wistar albino rats were randomly
divided into 4 groups , 6 rats each. Three doses of DES (0.1, 1.0 and 10 pg/kg-d) groups and a vehicle (corn oil)
control group, were respectively administered by subcutaneous injection once a day for eight weeks. The rats were sacrificed

after 8 weeks treatment and the body weight, testis, epididymis, prostate were weighed, respectively. The testicular tissues
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were homogenized and the oxidation of MDA and ROS, the activity changes of antioxidases SOD, CAT and GPx, as well as
the activities of steroid synthetases 33-HSD1 and 173-HSD3 were determined by biochemical measurement. The levels of
testosterone and LH in peripheral blood were measured by radioimmunoassay. The intensities of expression of StAR,
P450scc, 3B-HSD1, 17B3-HSD3-mRNA were detected by PCR. Results
organ coefficients of testis and prostate were decreased significantly, the oxidation of MDA and ROS was increased distinctly
and the activities of SOD, CAT, GPx, 33-HSDI and 173-HSD3 were reduced. The concentration of serum testosterone was
decreased in the 10.0 pg/kg dose group. In the 10.0 pg/kg and 1.0 pg/kg dose groups, the decline of LH level

In the 10. 0 pg/kg dose group, the weights and

presented a dose-dependent manner, and the intensities of immunochemical positive staining for StAR, P450scc, 33-HSD1
and 173-HSD3 mRNA were decreased. Conclusions

balance and decline of testosterone level that induces reproductive impairment in male rats. DES induces reductions of both

DES exposure results in disturbance of the oxidant/antioxidant

GPx and 3B3-HSD activities which cause the decrease of testosterone synthesis. The expression of P450scc and 33-HSD-
mRNA, which are the key synthetases in biosynthetic pathway of steroidogenesis, are inhibited by DES, and it is

speculated that the disturbance of steroidogenic synthesis enzymes may be one of the mechanisms of toxic effects of DES.
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Tab.1 Sequences of premiers for the PCR

FEH Bk 2 /AN S
Genes Primer sequences Product length
SIAR Forward pr‘lmer; TT(j GGC ATA‘ qTL A/}(J A:AL EJA 389 bp
Reverse primer; ATG ACA CCG CTT TGC TCA G
Forward primer; AGG TGT AGC TCA GGA CTT
P450sce ’ 399 b
see Reverse primer: AGG AGG CTA TAA AGG ACA CC P
3B-HSDI Forward primer; TTG GTG CAG GAG GAAAGAAC 547 bp
) Reverse primer; CCG CAA GTA TCA TGA CAG A
17B-HSD3 Forward primer; TTC TGC AAG GCT TTA CCA GG 653 bp
Reverse primer; ACA AAC TCA TCG GCG GCT TT
. Forward primer; CCCATCTATGAGGGTTACGC
B-actin . 150 bp
Reverse primer; TTTAATGTCACGCACGATTTC
R2 DES BEGHEMAERGENISE(x £5)
Tab.2 Male reproductive parameters in the male rats after exposure to DES
ki Ko (LS SEALCHM AR Wi 52 (A " gz} e
A A ) I gz TR R
(pgkg)  (A) (g) (g) (g) Epididymis (%) Coefficient of
Doses Number Weight Testis ( right) Testicular Epididymis ficient Prostate gland h at
.. . coefficien e prostate
(pg/kg)  (n) () (8) coefficient  (right) (g) (8) )
0 6 440.20 +14. 05 1.52 +£0.12 0.35 +0.02 0.46 +0.02 0.10 +0.01 0.80 +0.08 0.18 +0.01
0.10 5 441.23 +15.55 1.53 £0. 11 0.35 +0.01 0.44 +0.05 0.10 +0.01 0.82 +0.04 0.19 +0.01
1. 00 6 376.09 £15.60 ™ 1.11 £0.14 ™ 0.29£0.03™  0.42+0.05 0.11 +0.01 0.68 +0.05* 0.18 +£0.01
10.0 6 366.24 £16.75™  0.91 £0.07 ™ 0.25+0.02*  0.42+0.05 0.12 +0.01 0.60 £0.06™ 0.16 £0.01 "

* P<0.05; ™ P<0.01
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&3 DES #8555 SOD CAT GPx {&#EFI MDA, ROS f7KF-(x )
Tab.3 The activities of SOD, CAT, GPx and levels of MDA, ROS of the male rats after exposure to DES

Fiilheey Kot e . AP R AL B (a3 N

o o ALY LI = WA 3
(pg/ke) (H) (nU/mg prot) SOD (U/ 1) CAT (U/mg prot) (U/mg prot) (u/ 1)ROS

Doses Number ft/ me prot) = me pro GPx MDA me pro N
(ne/ke) (n) (nU/mg prot) (U/mg prot) (U/mg prot) (nmol/mg prot) (U/mg prot)

0 6 26.15 +1.33 6.87 +0.73 12.66 1. 16 0.89 0. 14 55.25 £4.23

0.10 5 25.94 £0. 84 6.39 £0. 68 12.21 £1. 11 0.87 0. 16 56.48 £3.91

1. 00 6 23.91+1.22" 5.95+0.74 10.28 +1.22*° 1.13£0.19"7 60.42 +3.39 "

10.0 6 16.61 +1.24™ 4.92+£0.79™ 8.96 £1.09 ™ 1.16 £0. 18" 80.02 +3.76 ™

“P<0.05; ™ P<0.01

R4 DES BG5S RS I LA A S AN K (x £5)
Tab.4 The activities of 33-HSD, 17B-HSD3 and the levels of testosterone and LH of the male rats after exposure to DES

" 3B FRA A 178 FK [ . p
Aom owom o PPN TRTEERE o e
(pe/ke) () (wlU/mL) (ng/mL) (ng/mL)
(U/mg prot) (U/mg prot) . . .
Doses Number 3B-HSDI 17B-HSD3 LH Circulating testosterone Testicular testosterone
k ) ) IU/mL L L
(k) () o (L iU/ (ng/mL) (ng/mL)

0 6 26.02 £3.02 18.29 +2. 84 3.86 +0.49 0.45 +0.04 12.26 +£3.24
0.10 5 23.89 £3.21 17.03 +£3. 16 3.31 +0.37 0.45 +0.03 12.33 +2.98
1. 00 6 20.35+£2.24 14.48 +2.74 2.85+0.70" 0.41 £0.04 8.23+0.81™
10.0 6 13.35£2.35™ 12.59 £3.02" 2.69 +0.66 ™ 0.37 £0.04 ™ 6.30+1.95™

* P<0.05; " P<0.01

%5 DESBHE/GEIN SAR, P450sce, 3B-HSD1 1 173-HSD3 mRNA AR AKF (& +5)
Tab.5 The relative expression of StAR, P450scc, 3B3-HSD1 and 17B8-HSD3 mRNA in the male rats after exposure to DES

A ue/ke) it 3 LA yI11)450 L e B eI IE R ‘ /:173 B
Doses ( pe/kg) HH/B HJIEJJ%EI 2L/ B HREJJ§EI Jii At 178 HILEJJ%EI JIid I 38 Hﬂﬂ%ﬁ
StAR/ B-actin P450scc/B-actin 3B-HSD1/B-actin 173-HSD3/B-actin
0 1.02 £0.05 1.00 £0. 01 0.99 +0. 06 1.00 £0. 02
0.1 0.90 +0. 07 0.87 +0.09 0.91 +0.08 0.98 +0.03
1.0 0.87 0. 08 0.77 £0. 10" 0.63+0.12" 0.78 £0. 11"
10.0 0.76 +0.09 " 0.44 +0.05™ 0.53+0.03™ 0.81 +0.13

*P<0.05; " P<0.01
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A A R 2 D (P < 0.05), B KD
29.5% ; WF 5,

3 itig
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DES Wit A 5l d v O /R FHARAE > 1

W5 S 7 — e Ak 22 Wy ot ] DAY AL 52 4L 9 3
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JURE AR JLIA P i 10 A B i s, 24K 2 22
Jert P55 (] J5i 48 3 A 56 (R BRI TE 56 d RiTfE AR
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P} (lindane ) BUR N BFFE 78,5 mg/kg AR e B
30 d, B AR IR I A3 | S8 U [ A
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