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Abstract To explore the relationship between reproductive toxicity and oxidative damage induced by diethylstilbestrol ( DES),
adult male golden hamsters ( Mesocricetus auratus ) were treated with different dosages of DES (0, 0.01, 0.1, 1 mg/kg body
weight) by subcutaneous injection for 7 consecutive days. Absolute and relative testicular weights were measured. Morphological
changes in testes and spermatogenetic cells were observed in the light microscope. The contents of superoxide dismutase (SOD),
glutathione peroxidase ( GSH-Px) total antioxide capacity (T-AOC) and malondialdehyde (MDA in testicular tissue and plasma
were detected by spectrophotography. Results showed that testicular weight decreased significantly with increasing dosages of DES.
Germ cells were scattered irregularly in seminiferous tubules and few mature sperms were observed in the lumens. As well as
morphological changes, the antioxidant enzymes including SOD, GSH-Px and T-AOC in testicular tissue all decreased which led to
the increase in MDA. It is concluded that there is a close relationship between reproductive toxicity of DES with reactive oxygen
species (ROS). DES impairs the normal function of spermatogenic cells through decreasing antioxidase avtivity, resulting in the
increases of ROS. These results indicate that oxidative damage may be one of the mechanisms of reproductive toxicity induced by
environmental estrogens [ Acta Zoologica Sinica 53 (6): 1076 - 1082, 2007].
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KZH EDCs HAMEMER TR ik Ry,
SEEMEVHER LT RE 08 5 RS 25 A 208 28 ) I P 2L B e S
IMVERR R EAN R SBAES . K E IR, =R
JH9%g 5% (Pflieger-Bruss et al., 2004; Hayes, 2005),
SHEVFZ IS S ae ) W TR, T HAA
IR A B A R 2 T W AR UV (Hayess 20050
T PR BRI 2R 1R A R v AR B, H
LA F W AN 485 775 0

O MER  (Diethylstilbestrol, DES) & — & b
MR, 20 A DA T S 58 ME TR AR 1) 24 g A
Ao WEFTRY], KR E B AR AT S Al DES &
Hkase, SAMAERE AR TR RS
#5993 (Hayes, 2005; Rivas et al., 2003; Goyal et al.,
20050« R RAES) KA AR TE X B D, HIR K
UESE, DES [FFES R A R OR8> ARG
MHAET . (Nair and Shaha, 2003). 45256 % 1 HT
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B, BT E RME E g T (BEARAL,
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R ps3 BRI L, SRR MM T (MiKe
5, 2005

PR (ROS) 2 V5 3 4l M AL T 1 T 2 R 3R,
PR AN (K B3 0 55 ROS # DA 5K CAitken and
Baker, 2002; Mishra and Shaha, 2005), ifi€ il /2 Hf
GEIA BT ME W = AN R 4FZh W) (Hendry et al.,
2002; M2 45, 2005). ARG FH] BAE @ BT
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1 MRS
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e R A HE M 4 B Bl C Mesocricetus
auratm) (WQthﬁéﬁﬁﬁumi%ﬁ]%}ﬁi*ﬁﬁﬁﬁ
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FER 1IR, LT do BRIRE, AT 455 BN
OS2 PR, THESE AR . AR EE = B0
i (g) JRENE (kg); ORI, 4 B M, A
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I 25 R0 52 R 2 23 B E A W AL (SOD) . A e
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FEBEZAI SOD 5 &, B AR A 3R IR H R VA
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# 1 DES X< (0 -0 Bl 1 7 1 52 0
Table 1 Effects of DES on weight gains in golden hamsters

4153 HIRIE (g KREJE (g BHRE () SERE/ME (gkg)
Group Initial average BW Final average BW Testicular weight Relative testicular weight
1 mg/kg DES 132.6 £6.69 135.0+5.29 2.23+0.615° 16.48 £ 4.15"
0.1 mg/kg DES 132.3+7.55 139.7+7.74 2.976 +0.369" 21.30+2.12°
0.01 mg/kg DES 132.6+2.30 138.2+1.30 3.314+0.306" 23.97 £2.07°
it Control 132.4x11.73 140.8 £ 6.14 3.324+0.2114 23.65+2.03"

[P FAFRR S FREFRORZEFRIEE (P<0.0D), RNANEFRFREREE (P<0.05).
Lower case letters: P =0.05; Capital letters: P =0.01.

K1 ANIFEFE: DES A& HIS G 52 R ORS /INE KRS A TR &S SR 1 Ae Ak

A. 1 mg/kg DES ABRZH, S2AERSAUMHES AL, B N80 R WA AR T« B. 0.1 mg/kg DES ALBIAH, EF LM NG 581 &
AL NE R B, C. 0.01 my/kg DES ABIAL, RN R REARTE#, JRERMMATIATF. D ATRA, Mad ey 8s5t, SN
BRI T . F7JUT 100 .

Fig.1 Morphological changes in seminiferous tubule and spermatogenetic cells in golden hamsters after DES treatment

A. 1 mg/kg DES group showed that the germ cells scattered irregularly in seminiferous tubules and few mature sperms were observed in lumens. B. 0.1 mg/
kg DES group showed the alternation of normal and disordered seminiferous tubules. C. 0.01 mg/kg DES group showed spermatogenic cells were orderly
arranged in integrated spermatogenic epithelium. D. control group showed all seminiferous tubules were line up in order and filled with mature sperms. Scale

bar = 100 pm.

W A2 R TR ER T (B D). fI7KF, 1 me/kg DES ZH 52 AL AH 21 SOD & i 1y %

2.3 RS AN AL R AR 0 AR AL WY = R EE (P <0.01), 0.1 mg 4 5%F
2.3.1 SOD HA & 1 WAL E R FEER. 3P AFFE DES 41 SoD

2k, DES W& LT SAMMIAE  sob SEBVETE (P <0.05), 1 mg DES 4 SOD 7
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Fig.2 Effects of different dosages of DES on SOD content in the testicular tissue and plasma of hamsters

* P<0.05: ™ P<0.01 as compared with control .
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Fig.3 Effects of different dosages of DES on GSH-Px content in the testicular tissue and plasma of hamsters

* P<0.05;: " P<0.01 as compared with control.

2.3.3  T-AOC A 45 2R

Zfill, T-AOC M4k 5 SoD Ml GSH-Px
FRARL, BB DES 713 1 386 0 i & 0 R B, Hohog
mg DES 41 52 AL ML T-AOC 75 55 0 4]
HMEEESR (P<0.0DD) (K4,
2.3.4 MDA [PATIN 45

DES 4t ¥ J5, MDA HZAZ 46 5 SOD. GSH-
Px Al T-AOC AH % - B DES & 134 0, A4l
ZURNIMLJE H MDA ¥ 1 TF, 1 mg 4158 AL 4120
MDA &5, 7540 0.1 mg 4152 AL MDA 7 5 4b
BE LI, SXNEAWAEREENER (P <

0.01). IMFEH MDA B4 G2, B 1 mg DES 41
B R AT W Z A (P <0.05), fRAEHA
AU S (B 5).

3 W’

A AL AR, K NI 2 FA W HE
JREIAEE T, A B KRBTGS, HE
=R 2 B RMETER A T, Tl B 5 T
PO R 1) Dy BE 51 AES % Tl S Y g A A A B RS
(Pflieger-Bruss et al., 2004). Sharpe and Skakkebaek
(1993) ATy, UIHERS T B D B AR B B A
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Fig.4 Effects of different dosages of DES on T-AOC content in the testicular tissue and plasma of hamsters

" P<0.05; 7 P<0.01 as compared with control.
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Fig.5 Effects of different dosages of DES on MDA content in the testicular tissue and plasma of hamsters

" P<0.05; ™ P<0.0l as compared with control.

SR B B R UIA DG . DRI A 5 R M v 0
S HAE IRV 508 A N2 K 540 (0 A i i e
PEIR A

RIGKW, BUFEARES: 7 d Y 1 mg/kg BW
DES, FECEAZES, 24 HE R AN A
BEAIS, IR B A AR AW, 5 W] DES X s 4F
CRBAA R, JFA A RERBE (£ 1. HE
et 25 IR, 1 mg/kg BW DES 5|42 4K /N 45 44
AL, KEAERMMIEE, B LT B
Fir, 0.1 mg/kg DES 4 (1553 A2 K /N 25 25 L
HEETART5 0.01 mg/kg DES 41152 A2 E
SR FEAR — B0 (B 1. $2 o5 Jd I 1) 42 i oK 77 o
DES st g% 51k 52 24, EAM ML, AL
FEHO TAEUESE, AEA YA 1 mg/kg DES 24 hs

SR S K 225 N B, EELH 7 d, 2%
R0 AN S i 7 52 W (0 A7 AE (BB AL, 2002), BL&5
R5 AT 5 Hefih DES &2 — 31 (Goyal et al.,
2003: Rivas et al., 2003). [l DES &b 2 [ i [ FH 52
i, D feis A %Y % DES 2B 3 (Rivas et al.
20030, FORANEHIE SRS DI G

HAil, PREEMERER 5 DR v AR 0 C 44
BN, HHAEHPLEEA . JERIE, K575 ROS
TRERE, D BRI ROS il BE T 446 A2 RS i i /1) T fg
i H DNA Wi% CAitken and Baker, 2002). 424 4l
LG ARG B ) 52 21 ROS (45 5, PR A A2 RS 40 i
BEEAF B2 AR, KoENL: 55t
ARG A M B A SR A MR b, SCHR A AR
ROS nI HAZHI ARG 41 ML (Hipler et al., 20000. A
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YERF IE R ARG Dy Rg,  HEVE AR A MO A7 2 Fhdt
FALEEAAAE, LIS LAl i s AR 21, DA S
T B 20 B AR = 2E 1) ROS, AR ARG 41 (Rao and
Shaha, 2001). [RIIS R & F = PR MY T
PLER 7 RS ¥ %0 52 S8 46 81 45 ( Williams and  Ford,
2005

RIGUFSE, FREEHEREE 5 R M A KB 5 ROS
H#Y)FF (Mishra and Shaha, 2005), KR 4%
flo gy A ] 5] S2 R R S AR A, AT
TH H,0, WFHZ, 1l SOD. GSH. GSH-Px %1
3 B# K (Takahashi and Oishi> 2003). % SR
(PCB) 335K Bl 52 R S 40 Mo 11 g ot i 4840 9% 7
A2 ROS, IMPUEAAMFIYEAEZ E I C BB IR S HE A
%52 PCB AT (Kumar et al., 2004).

ARG, DES FECEMNED . AR EMNIRE
ISR 7R P HTA A R G B AR 4L, o soD.
GSH-Px Fll T-AOC % &= ¥ B DES 7 & (1) 34 b &
B, 1 mg/kg BW DES 4152 AL 23 3 R AL B
TR AR EEN ZER (E 2. 30 4).
SOD A& B4 B i 2 B 2 —, #EW SoD
(T B A 52 AL 41 2 72 A2 1) ROS AN fig S I 37 Bk
PUE AR A R IE R DhRe, FEUERHMET. !
TARG A & S AERBER, KA, 1
DES 51# GSH-Px & & TR JE, A BE I B AR
P H0, R UL A, SRR T-
AOC 6 IR I 48 S B iE sz, A2 40 i 352 25 (1) [F)
IR B PUEALRE ) B3 R B

MDA [k — PR sz T AR g i it 5
ROS ¢ 5, MDA J2 40 M 5% b (% Ao AT 7 12 =2
B A B H L 5 R — FOIR B A A,
MDA (175 5 K S B4 Py I ot i 80 A IR R B, AN
S B 4540 I FE S . N DES Ji, SR
MDA AR B, 1 mg/kg F1 0.1 me/kg 4135
LA EEmER (P<0.01) (B 5. HY
SEALAZINT DES IRBUK, DES T ST A I 5 1t
B, 51 S AL IR pUL A &R, s
AR A0 L )

1 mg/kg DES A5, &R SOD (P <
0.05)+ GSH-Px (P <0.01) 1 T-AOC (P < 0.01)
TEDE TR, MDA K LT (P<0.05). 55
FALALLEE, M MDA FIAR4k Lh i Fn 2, HE D
NGRS 5 T 6 ROS 3 BR, A
R I 2% I Ol A I ) & AR $27R DES
FRAEEN, SR .

W DL AT I, Ui DES 5 3504 RS 41 M A AL
HHEM RS Rk P4, 7R KRS ROS, Gl AR
AP, T ROS SR 41 i I HL I, K&
WIE NN T B VI OC . Horp g pid A e g
TR L A 0P T 1Y T Ca® R IC, 0 0 A4 A 11
WIETERZ IR, 320 DNA Wigd. Jeta ks, ol
AP T (Sandstrom et al., 1995). FF H &k A
FEAE ROS STT LUAE FH B 26 Rk, (4l (L% C
IR, WIS caspase-9, 51 A 40 M I T 0 K S
(Kim and Park, 2003). 7E41MJHTIRIET 2 ki 1%
", FasL WG NADPH S8 A0 B 1) 35 1 51 & ROS
e, FEAMET. (Suzuki et al., 1998«

KB\, DES i i B ARG S2 AL 2 2R A A g K
B ROS & &, AR 4 Ak TR, TR
ARG N ) IE R DhRe, S EUERSRERG, R AR
173 TT B A P ATE M 2% A B I AR AL —
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