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FEE . RO R A O A A M R, KX R h 2w A . BR A M Eg, £
FIEH IR 3.5 mg/kge BW (5 K/, 2 &), A EHALL 35 mg/kg: BW PRl E , 2 HJ515d, 30d,
60 d., 90 d#ilky, WMEPEMERE . B Thm M B RS fabn, H- E L0 05 M 2 A 49U 28k, 458 29,
X HRARLE, BRMERMEINE 15 d, 30 d A AK RS, M PSSR LS (P <0.01), BTHEE. BT
WAMERTFESERAR T (P<0.01), BMTEEREE LF (P<0.01), MEERENEHRELTREH
BT, ZHMREE %, SRRALMIL, ZRESAGINNR S ERRWE™H, HF60 d, BREH
A RSN, FAMMREARE EXROKF, SR EA, SR EAETF RE R EHE 53 B AH 5 H 2R
(P<0.01), 90 dfFik BR& T AR S BRI R BIRE IR %, RI Ak, 45RFW . A XKD R AT SRV
o, ZRMHBAAEARBABAYATIREYL; 00 A5, Bkt 4 58 255 A1 S5 (1052 i fE U5 K B 1IR3
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Antifertility effect of quinestrol in male Mongolian gerbils (Merione sun—

guiculatus ) and its reversibility

.1 2 1 1 1
SHEN Wei , GUO Yongwang , SHI Dazhao , WANG Deng , HAI Shuzhen
(1 College of Agriculture and Biotechnology, China Agriculiural University, Beijing 100193, China)

(2 National Agro-tech Extensions and Service Center, Beijing 100125, China)

Abstract: In this study, Mongolian gerbils were randomly divided into multi-dose treated group ( MDT group) , one-dose
treated group (ODT group) and control group ( CK group) to explore effects of quinestrol on reproductive organs and repro—
duction. The epididymides, seminal vesicles and semen quality, fertility were assessed at 15, 30, 60 and 90 days after
treatment. Histopathological changes of epididymides were observed by H. E stain. Results showed that the coefficient of
testes, epididymides, and seminal vesicles were significantly decreased (P <0.01) at 15 or 30 days after treatment. The
normal function of the sex gland was impaired, which led to significant decrease in the density and amount of live spermato—
zoa and reproductive rates (P <0.01), as well as a significant increase of abnormal spermatozoa ( P <0. 01) in both MDT
group and ODT group. Compared with the ODT group, the damage for gerbil reproduction in MDT group was more severely
at 15 or 30 days after treatment (P <0. 01). After 60 days of treatment withdrawal, the sex gland in treated group was nor—
malized except for gerbil epididymides in the MDT group, while semen quality and reproductive rates were still lower than
those in the control group (P <0.01). The physiological indicators were recovered by 90 days of treatment withdrawal.
This indicates that quinestrol shows certain effects on reducing the fertility of male gerbil with a reversible effect after 90
days’ treatment and multi-dose treatment has more effects to infertility compared with one-dose treatment.

Key words: Infertility; Mongolian gerbil ( Merione sunguiculatus) ; Quinestrol; Reversibility
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2002) , 7EFE, KAWL (1997) 5T o - &
fREE (a - chlorohydrin) XfHEPE KA B ( Tscherskia
triton) WIARF HOR; RGESESF (1988) K HIESE MR
il ( Gossypol acetic acid) X #§ KB (Rattus nor—
vegicus) HET A é{@%ﬁﬁ?ﬁﬁ?{, B A 55 (2008)
I3 7 A A T2 o) R 0 M A TG RO B RICR 5 5K
W HIAE (2005a, 2005b) HiRiE T H EEHIEEN (Norg-
estrel) X} ICR M P /N A H 8 80 B ( Myospalax
cansus) ANBHRCRUE

PUMERE (L WeME R -3 - ) LR
ME W BE AN T A M KA R, nIRE&H
WiE W, WAFENR T ZUDY , SR Rk B K 2l
WERAVE R (5 — S A B e B A e Bt A,
1978) . & B o5 22 Wil - He M Bt ( Levonorgestrel—
Quinestrol ) A& 7 J& A & MUY 2o 1T 3kt 22 25, F
5K B ) 50 %F K G B ( Cricetulus migratorius ) |
i I W B ( Lasiopodomys brandtii ) . ¥ T ¥ &
( Meriones meridianus) . K& B (MW 55F, 2004,
2005, 2006 ), B2 E L B ( Phodopus campbell )
(BEFTAEE, 2006) , KINVP R (Meriones unguicula—
ws) (EFHIF, 2006, 2007) HE#EEA W8 AT K
Fo RHMAE (2006) WF5E KRBT, B e Rl 5]k
SAL, MEEEZES, FEON TR, B R H
L. R A 2 M SRR AN T (B R g o) e
A BE A R () 15 22 I ] K A5 24 5 TR B i AR
WAL,

A S A 2 IR BT I T ke o A op A 4 < TR
b BUECFH D RE A SZ R, A DN bR e kT e e O
LA BRSO B AT 30 | SR e A AR A
ANE R HL B LA B R

1 #HFR 7 E

0 BRo 2H S Ak B

T A B R AE R M KOV B (A A T
FREOR BB A B ) 75 2, 3 KR GF = N U
TR, EHDOEE 14L: 10D, REZ 25°C, LI
SRR, FEXTEN S, IR 1, REALA X
WRZH . PRI 2R A (0 =25/40) 3 BIE E 4
T35 mg/kg - BW (Body Weight) .3.5 mg/kg- BW
KR (I H AL RS R TRHEEA R AR ), 5 R4
DI EAMES . BREHAN R, Zila
MBS S d, EE2d, FHIESA 2S5 d; 2 F
HATRGAREME, BRGAFLS 4, 30d,
60 d. 90 dFREEFIAKL, HUXUMISEJu, Bff 52 K5 RERR

1.1

PREE, RS R

Ed: R E =S EE (g) /KHE (g) x
100% . HUA 0 B 22 2 37°C A= 3£k 7K v JF IR AL 5 7]
BYRE L 10% 22V 38 FH TG 1 s A
1.2 A s

W&, BRI RO, 1% f 2R 44815
W, HES AP IR TN,

KiT%E (4H/mL) =Nx5x10",

WiFiGJ. B1% MM SERALSHK, 400 1%
B T REALITEL 200 MAE T, PREAT M ZE ) (a
) EHEERM MR RES (b %) dERTME
B (c#); A8 (dP) 4 PR FIE L (i
A PAHL, 2001),

KT IURIG 2. 109% Mt S2 R 215130 4K A,
5 minf T, 95% WkE B2 S min, 1% (KE)
Ped 2 min, 400 f50065E WL 200 MG, WA
TS 4 9. IEH ., Wik, BT, LAY
(Junko and Kazuo, 1986) .
1.3 ZEpiR

KRR Z5)530 d, 60 d, 90 dJF Sl m .
Z 5w R BRI B S SRR 11 B,
w2 ], BREE, P RIETHIERK R, B
KK & AME RN, i 2 1d, 2 RH%E
TS5, 3 i sr ok BRI 43 W 15 O
PG R = BN B/ T B x 100%
Gi it kb 1
B A SPSS10. 0 48 i1 4k k- 4b B, SR H A
K Z5 P (One Way ANOVA) K 56 22 4H Jl 37 #F
ATEE 2 5 WM, T o R0 R 56 W 4 A ST
FEAP- B840 22 53 0 35 1 5 B8 3R ] 58 L Ik 3k
(Crosstabs) Fi3e; P <0.01 WESFW BE, P<
0.05 WZESF B, XTHHEWHHFEESSM, L
WE + b2 (Mean £SD) FERn,

2 #Xx

2.1 JRMEREXT SRR BPEE . KSR E B LSRR
B 5 e

R LA PR 2G5 15d, 30 d 5, AL,
Mrse | fSEMER, S, WS BEEREUE
ETFXHELH (K1), 15d (AL F, . =53.312,
P<0.001; Fff22 F, , =32.143, P<0.001; %
BEFon =17.672, P<0.001), 30 d (Z2JL Fiun)
=43.334, P<0.001; P52 F, , =28.113, P<
0.001; K%M F, ., =7.578, P <0.005); 7|

1.4
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WA Z R EHAMZEFRE, 15d (2. ¢ = 7RI B 52 A AP 2 S T B KA 22 A
4.351, df=8, P<0.05; fff%. 1=1.610, df =8, BEBPWH BT (1=2.59, df=8, P <
P<0.05; M%M. 1=1.642, df=8, P<0.05),  0.05), 90 d Ji7 254 413 R 20K &2 20 %5 B8
30d (2. 1=3.349, df =8, P<0.05; Fff52. ¢ WA Bl ik o] #5045 A0 SR 5 2390 4 4 AP U ) 458 405
=3.280, df =8, P <0.05; A5%EME. 1 =2.651, df W=, PEARIIG 90 d PN E AT

=8, P<0.05), 60 dJ5, B, KM KT

18
16 l ll 15days [30days E 60 days

14 L ll l 090 days [ X8 Control

10 |
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0.6
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E| e dE]] aiE

LSk EZili=e iR Bl e EZili=iE S

fE4S / PR (%)

Testes mass/body weight (%)

g | 1=

B ZHI RN
Testis of ODT Testis of MDT Epididymis of ODT Epididymis of MDT | Seminal wesicle of | Seminal wesicle of
group group group group ODT group MDT group

K1 BRMEREAL S 15 d, 30d, 60.d., 90 dSEJU, SR MR RBIL B, +x ZOREXMABZERWEE (P <0.01); =
TR A R ZESR R FE (P < 0.05)
Fig. 1  Comparison of the coefficient for Testis, Epididymis and Seminal vesicle at 15, 30, 60, 90 days after the end of treatment with

quinestrol. * P < 0.05 ; #*=* P < 0.01 as compared with control. ODT: One does treated; MDT: Multi does treated.

2.2 FETF A P <0.001) ; ZH w41 7% E BT e,
2.2.1 KEFEEAEN 15 d(t=4.52,df =8,P <0.01),30 d(t=3.46,df =

WO B 25 245 5 235 e I 35 BRI B 52 ok 7% B 8,P<0.01)., FZiJ5 60 d, 25 {50 &A% T % ig
(K 2),15d(F,,, =52.156, P <0.001),30 d ¥ (t=3.65,df =8 ,P <0.01) , 5| F R AWE F W,
TR BT F AR T X (F o =32.130, 90 d JRZHIBHAWAKEIER

1o O 255 E4 ODT group
120 - ZFE4 MDT group

E ~ T skok XtHEZH Control
ST 100 e e
= I 1
HE: ok
28 8
2
if

Z
Es
AR *k
i o
e
Nz 20
pi

0 L |
15 30 60 90 15 30 60 90
ﬁ¥§f§ b+c#k b+c grade d% d grade
Sperm density

Bl 2 Pl b5 15d, 30d, 60d, 90d R T HEE , WHLK., +»+ RSN BALEBEEFHEE (P <0.01); * £R5X
A 22 B (P < 0.05)
Fig.2 Comparison of the sperm density and motility percentage at 15, 30, 60, 90 days after the end of treatment with quinestrol. * P <

0.05 ; ##% P < 0.01 as compared with control. ODT: One does treated; MDT: Multi does treated

FH?E?Eiﬁﬁ*%%(ﬁﬁ%ﬁﬁﬂ:ﬁﬂﬁ, dﬁ%% 2% . F, =991.41, P <0.001; d 29 . Foon =
BERM, B TEEFE (K2), 15d (a  299.54, P<0.001), 30 d (ak: F, . =947.03,



174 MoKk

¥ i 31 &

P<0.001; d%. F,, =266.41, P<0.001), b
te YK FHREAZEFARE (B 2); MFSA
KEEHEUHKHFERARE, 60 d HTIH T &
F30d, BFHEA, a, b, c HKEFREHM, d
NG T AR (a P. 1=5.279, df=8, P <0.001;
b+c%%: 1=8.287, df =8, P<0.01; d%. 1=
6.728, df=8, P<0.001), ZFl &4 (aP: t=
5.701, df=8, P<0.001; b+c 2. t=8.651, df
=8, P<0.0l; d . t=7267, d =8, P <
0.001) ; {HIG TIFB BAR T X R, KRB a HHEF
R TR (a . Fo, =45.921, P <
0.001), b, ¢, dFETFHE R TFXE (b+c %K.
Fi, ., =13.814, P<0.001; d%. F.,,, =9.997,
P <0.001); ZHEda R FMT, M dEKET
BERTHAREHN (a Q. 1=6.546, df =8, P <
0.001; d%t: t=5.015, df=8, P<0.001), b+c
HAET2ERARE, 90 d 5 & LK Hik Bk 7%
JIWREIEH o Uk BA B i fig 2 R I BRORS

JE S AR TR A T 2 a4
BN,
2.2.2 HFEIEER

s AT, i RO 24 5 RS TR B O S T
R (K3, F4), Zr8E415d, 30 dfF W
LA E AL 93.23% M196.53% ; 25 60 d J K 15
LR T FEE 59.52% , WiskKi T TFMZE 18.55%,
R I, JC 4K #8043 il 3 2 34.48% |
8.33% , N K T Wi % 69.77% ., o F| =5 15d,
30 dKE T JE K3k 90.31% . 98.36% , Wik Fh
67.15% . 86.45% ; 60 d J5 Wi B & T & 3
41.01% , Wik R = 3.58% , BRI =
35.92% . 1245 60 d WAh 42405 X RRG 1 e %22
SWFE (1=1.953, df=8, P<0.01), 90 d J5ki
FUHARE ER, BIERSXBERARE, Ui
i T4 e ik bl Bk, R B (HA
FERBUX

'\\.c‘ 7C“‘ ;—Pt:’ .Q,\‘

e e
‘.  <1’~%3/%T o
‘ :\,’, 5 \\J” ‘

B3 XM (A), ZHREH90d (D), BFEAH90d (H) HFEF; ZHRE430d (B) ¥FILTFL2iEL, ROEER
Wi REA15d (E), AR 30d (F) WiskREs, BAPEMERRET; M 8460 d (C), HHEL 60 d (G)

W SRR R, WTSORE T E TR

EFHETHZ, BRI 0 DA T U 2.

Fig.3  Control group (A), MDT group and ODT group at 90 days after the first treatment (D, H) with quinestrol showed that most of

sperms were normal. MDT group (B) at 30 days following the first treatment showed that most of sperms were headless. ODT group at 15,

30 days after treatment (E, F) showing that the rate of headless was high, a few were normal. MDT group and ODT group at60 days after

treatment (C, G) showing that the rate of abnormol sperm was decreased, headless sperms were significantly decreased, normal sperms

were increased , but the sperms that fold back on themselves and lacking in hook were significantly increased.

2.3 JRE P T B S MR Y 2H A L

xR M AN AR I
B ¥, SR KRIBAE T JusEmeab il R 2
OENRT O RERE R, T B,

WOLARAERG diiRE A, SRS JFHRBLK
BEAER METHE , RRs&L KEKT
(El5) % 60 dffi&e KEIEHR.

2.4 EH AR

B2 30 d X Z R H4] 30 d, 60 d il R
FE R B B AT X IR ZH (Fisher’ s Exact Test df =1,
P <0.01), 60 d J5 55 & 413 o ik Bk &2 2B 5 fg
F1, ABARBRAR T X BR o Y BH R A A B 3 ) Sk
Ho 90 d a5 4t BRUZAE 2Rk 2 B0 IROK S (%
1),
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B4 HMEREALTES 15, 30, 60, 90 dAE THFTERILE. »+ R SGXBHREZREWEE (P <0.01); = XKn 5% ALK
EBBE (P < 0.05)

Fig.4 Comparison of abnormal sperm percentages at 15, 30, 60, 90 days after the first treatment with quinestrol. * P < 0.05 ; ** P

BEFER Acta Theriologica Sinica

< 0.01 as compared with control. ODT: One does treated; MDT: Multi does treated

BAEEW Acta Theriolagica Sinica

5 XEA (A), 490 d (F) K SASUM B R P AR TS BEEFAF, ZH8H30d, 60d (B, C), HilhE
4 15d, 30d (D, E) KSR ATTHAE LT »W0/K T 4L, FT8ERHD. 40 x

Fig.5 Control group (A) and ODT group at 90 days after the first treatment with quinestrol (F) showed that sperm were dense, neat and
orderly arranged in the epididymis tubular lumen. MDT group at 30, 60 days after the first treatment with quinestrol ( B, C), and ODT
group at 15, 30 days following the first treatment (D, E) showed that the epididymis tubular lumen filled with a large number of develop—

mentally abnormalities sperm cells, and sperm scarce. A few sperms were found in all of the tubular lumen. 40 x

N HH K 10 ~50 mg/kg, Zhao 5 (2007) ik 5 0

3 Mk IR Z) (5 ®Ek 14 %) £ 0.35 mg/kg $r
TS0 93 6 2 SR 3 Y ke I o VD RS B 1 O it S T SR S, O R ek X6 A TG RO

HARH S B2 R EA R 1 ~5 mg/kg, HH ABEHRF B,

BXFM Acta Therielogica Sinica
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F1 REBALES15d, 30d, 60 d, 90 d HHEELE
Table 1 Comparison of the fertility at 15, 30, 60, 90 days after the first treatment with quinestrol

x o 5 RAEC () SR (R 4 HE () B (%)

Days Group No copulations Reproducing females Total litters Natality (% )
30 B R4 ODT group 5 0 0 0
Z K| w41 MDT group 5 0 0
X H8 Control group 5 4 19 80
60 B4 ODT group 5 2 40
ZH| 4 MDT group 5 0 0 0
X} Control group 5 3 16 60
90 M54 ODT group 5 4 22 80
ZH| 4 MDT group 5 4 20 80
X} i Control group 5 4 23 80

ODT:One does treated; MDT;: Multi does treated

SEIJENE TR AW, SRR 82 i il
Kianas, ERZIHEMMEN D EEET, <85
FIAFE TN (B R ASE T4 ) &A% nH
FIG IR J8E 53 240 I AR RS 4, PR &id —
RINE BTG KB R BT, AR
REY, KNV R R MERELS d, 30 dJ5 5 ALl
FEEY, Ea MRBWMERE TR (P<0.01),
WTWIERE R ET S (P<0.01), MEmEEgs
(P<0.01), K7 e EERA, KT %EDE K
TXTEE (P <0.01), [FHF B2 B &4 T KN R
FERHLR T, BN R A B SR R T,
IO A R E kS22, BELAS 52 LY IE B AR A I 4
B (B, 2005), WKL RIL L IAHZ1S d
130 dJF a ZOKS T @ 4> o B K T X, M b
G, cHMIBETEHS LB EFS, BTG HIE
HREAL, ATRERE M TS LA MM m, 5
WM B EE RN AR ZEoiE S, AEAT
NIEA ) K T (Hinton et al. , 1995); K %% i 25
4, LR IR TIRE TR, RBE MRS AR AL 2 8
B SR 38 RS B TE T R (A3 T AE ) 2005,
AR, 2006) , R R WAL, P
SEH A AR TR

R e MR 2 X A R R AR W UR R R
(Hendry et al. , 2006) , AW LM, —A-PERA
ZUPORS R FH 2560 i JE A8 fh i o 38 1 BH Bt
BT HR K, 40360 dZE SR L B K R B A
WAZIE R o BiES2 0 T R R B = MR R R
MEHERR . FHZ560 d)F 55 i 41 b S 0 KRB
R E B IEH K-, B2 50 & 47 B8 T B
BTk 2 N 22 ) ik 2 B SR R PR TR R R AR K
MR, EA A I T X R, B AR A 3 5
WA, W] BES AR R A ¢ (A,

2005), BU7AR J5 9K 5 0E B By S AL 7 AR IR R OR T
Z83d 35 d J5 A BEAE M SR AR B Ok, ARSI 4
W LA 45 2560 dJ5 AR S2 LKA GE 5 H ™ AR 8
T A S RITE B SR ok, TR B T AR R S
WA AE 7= A — BB [E) 3 I, 90 dUJ B 52 1 o
Ko 52 v (R BTG F JOKS I 1 BIRE R R, R
BI N EIEH . X5 Zhao 55 (2007) % P R
KMEREOO d 5 A EG H BR AT e P AN B0 25 SRR A1 TR
Al fE SR BUPh 22 5 sk,

AR S 6 25 (14 B AN I B 48 E S bR ik i) m
XNV BN 25 . W98 T RIS HT X 1Y 6
A A A AR R 1 s e AR R
B I S IR (A SE, 2004), H#EARK R
L&A (2 R F A, 1982 E 8 %4,
1998) , ATV BT Ak 2 B0 W AR X g B K
AR AAEAT 2 4 1 A A SR TP 3% B AR 1k
XS U B R A B A A B A 1A R A2 I
T v X H e i R A BOAE T, BRI TR ) B
BWE, B HAR AR AU 45 (Agren et al. |
1989; XUfHE4E, 2004) . HRIRET KN BLAME
/T 1.5 2 (X%, 2004) . WK, HAER
SEMHEMBE R K, AL EEIMAERY, B
ARy (BRMERE ) S5 ARV RO EHE 2 B, Y
ERMECERD, MEREKE (9~10 J1) Fiif
R LB R B A ER M REMIRE (9 ~10
), MFAY ik, a0 R BB ER, ml
BHMAE RIS, A RREL B, T R G
W BRUZE D IR S AR T B AR B (R FTBE B, S T
FREARIAE A B, 2R R AR 2o (ORI 5%
2004) . AN, AT K EA (>2 %) dEfEH
bR YA 02 b, S — 25,

25T AH ) ) A P MERE, 5515 d,
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30 dE A HEIL, W2, KERERE ., REM
W% B AT R 252, HE5 R U] Z 5
AR R IRET BEE™H, 425/560 d, £
%ﬁ%%%ﬁ\%¥%§ %ﬁ&%%%ﬁ%%?
HFIEA (P < 0.05), #E—B Uil 2k e 255
W%%Nﬁﬁmmﬁﬁmﬁﬁ 7 At g0 2 I B ot
FSE s AR 20, R E A (FRT2
WERZ ) HELE 25 30 FH I (] ( 5 37 52 55, 2006)
fern, BPAh— PRI R, BT RS SR,

ATREIR BRI Z R m RO (RFIW S, 2005; %8
B, 2006 )
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