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Effects of cabergoline in lactating mice on survival and body growth of
their pups
SU Qianqianl'2 , XIANG Zuofu' , QIN Jiao , LIU Quanshengz*

(1 College of Life Science and Technology , Central South University of Forestry and Technology, Changsha 410004 , China)

(2 Guangdong Entomological Institute, Guangzhou 510260, China)

Abstract: To select the contraceptive which inhibited reproduction of mice during lactation, we administered different do—
ses of cabergoline in oil to female mice by gastrogavage on days 1, 2, and 3 of lactation; we recorded the survival and
mortality of pups as well as the body masses of the female mice and their pups. Thus, we could confirm the effects of
cabergoline treatment on lactating mice and the development of their pups during lactation. Results showed that cabergoline
treatment had no significant effect on the relative growth rate of mice during lactation. Some pups in the treated group died.
The mortality rates were 1.30% ., 3.85% ., 4.08% ., 7.38% . 21.19% in the groups that were administered with
0 pg/kg, 50 pg/kg, 100 pg/kg, 200 wg kg, and 400 pg/kg doses of cabergoline, respectively. Thus, the mortality
of pups and the dose of cabergoline were positively related. We also found that cabergoline could reduce the survival rate of
the pups. In particular, the survival rate was significantly reduced to 78. 8% in the group treated with 400 pg/kg cabergo—
line compared with that for the control group. The survival rate of other groups were not significantly different from that of
the control group. Cabergoline treatment significantly inhibited the development of pups for up to 7 d. Afterward, their
development was similar to that of the control group. Thus, cabergoline could decrease the survival rate of pups, inhibit
the development of the surviving pups, and probably interfere with the reproductive success of the mice and their pups.
Key words: Cabergoline; Fertility control; Growth and development; Survival rate
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PR LA KTt Bl EAE, MAFES (fer-
tility control ) R B M5 il Sh W B, X MR EE TS
PN, XEYIAEIE, TR ARSI YA £ PR3P
Bz (SRAMAE, 1995) , H 45 il 5 28 B 1A
BRIMEE L, FEHAFAFN . MY BEEAR
BRI, N THAE R EZEAET I (Deliberto
et al. , 1998; ZIAF, 2011) , AR LI T4
ANH RSN L 2 (BN AE, 2010) , N
P TIAFRE S T T R R
BRI, RTAESCECRT IS A ORI A L A
TP AN B AR . S BT 0 i 25 i B
SR VS B9 A0 R L T HERS DI R A8 S AT
RS, W EP - 1 A FE R A Rk F MR R
HEDR (IR, 2004, 2005; %EHT R, 2006 ;
Zhao et al. , 2007 ) oADK F &4 (5K M 55,
2006; ERHAF, 2011), BeMEfEnl 5] &2 Fl B 2E
SAL, WMEREEYS, BN TEREED, BUfEEAS
B (5 AW &, 20065 L AH S, 2011; Wang et
al. , 2011; Liu et al. , 2012) . & 430 00 a] 5@ 540
B S N2 S T 3 S [ S /17 N = R 1 S | i
( mifepristone, RU486 ) W] £ 1k & BAI /N BR 4F 4R
( Gao and Short, 1994a, 1994b; 7% /N 0N 5%,
2013) . MFLIWIE S 2l B A0 AR KRR R E E B
B, o B0 0 SR A ) D) R el )y B A 3 A R AR
Hil A K AR, HHEFEN TG AE R
X8 /L (Jochle et al. , 1987;
1996; Hearn et al. , 1998) .

|+ 22 ffi PR ( Cabergoline ) /& —Fh X T.& ) BA
K24 2 UL R 32 AR U8 B30 1 T 1 22 i RATT AR (R
| Farmitalia A7) 1981 4E & BH) , %25 5 Z i D2
SRR | W] ST A R L R W B B
12 FH TR Y7 A 42 FR0E AN 5 W6 L 2K IILAE ( Rains et al.
1995) , H—K Ik 1mg( ~20 pg/kg) K7 MMk
Bp el BHIE 72 )5 W FL ( Rains et al. , 1995); LR K
RN (Macropus eugenii) MFLHEI (% )5 56 ~
69 d) LIRS 20 pe/kg- d 12 A Ak ] 2 il
K AT (Hearn et al. , 1998); MIEHR 17 d
TFUG I LI A R A K AE B 10 pg/kg I 22 1 ARl 4l
B A K BRI FL, T 4 & 830 pe/kge dBTAT5E
4 KW FL (Beitrame et al. , 1996), B HIK
Z AR B ROR Z 0 & 4524 7 XA
o, EAFTERNR] 22 5, dn/N B R 22 M AR A=

Beitrame et al. |

FIFHEE N 30% , 1 KB A 63%
1996) , /NERJE (Mus) fEHFHKH) 20 4,
540 RYFN, ATk HER, B HE
TR /N B W LA B R s s . At
G 255 R 7L 4 S0 1 /D BRUEE 15 AN () 500 B 19 R 22 AR AR
VAW, ARG 00 e ) B AR N ) BT T R A A K
RE G, VAW R 22 M RTE i 2L 00 e /)N B2
BT A RO, Sk O 28 T B S R A
B .

1 HR &

SEH B W) 2 Y
SEue R W/ RO ARG B SR sy ol
W S b BRTEAS 52 596 25 1) 3 BEAMR . SE SR i B 8 1) 5
F/ARIET (290 mm x 178 mm x 158 mm) , % i
— R, AR EY (PRfEREE, TR
BEFLE Y .0, SCXK (#) 2008 - 0002)
MK o 4R35 B E AW 128 12D (08 00 ~20: 00
OGHRRI )  URIE N 25°C £ 2°C 2 Ay, S IO R R
MR, FZE MMM H Tocris Bioscience ( UK) , 4l &
4°99.9% , BE AN [R] vk B 1) 2% 46 k7 i e H o
1.2 SEgab s

T R B BV AE /N ER 50 L, BERLAT R S 4.
STHRZH C 14 DNALBEZL AL ~ A4, MEPE/DN BLS RAE
MG, 5 d J5 MEMESTF, PR/ B2 ) 4
Uk, WEURES 17 KB, B8R 50000 48 v/ BUA
W, IR AR 1 ~ 3 d, 4 MEME N B 0 E R
0.8 mLZEEAFIN (C) BOA [F]UR BE (Y R 22 A AR il i3
W (Al ~A4), XA H A2 RE NC0 pgke) .
A1(50 pg/kg) . A2(100 pg/kg) .A3(200 pg/kg) .
A4(400 pg/kg), ZHTLIBERE 3 d A28, 2R N
TR EARZHER, OMRAEAET, HER
AU & A AT R R,

MEPE/NBR IS K (56 1K) FR i MEME /D B
MG RIARE, ESLHEAN 3 dNAKRE,F4RE
9524 KA 2 RFREMEME/NRAMG R, LR,
SRS B TR BOMBE T80 /) B T A X 4
o= MM/ DNRETEIREZ / M /NERETRE, 4
BOEHAE = 4B E / 2 KA 2 U 4 B
REAEX KR = PRATEKREZE / 4 KAk
Cigs
1.3

( Beitrame et al.

1.1

St 43 1
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Bk A1 SPSS 13.0 B geitorbr, FE S
X HRZH M 1 /N B S ) AR | ET /N B 4 B R
ARG KRAF B IER S A, R E I & )5 2250 0
( Repeated Measures ANOVA RM-ANOVA) F1 . [H £
75 225317 (One-way ANOVA ,ANOVA) | # i) 2 7R
FHLSD 2 LBk 5, &) Bl A7 38 28 LAk 3R
( Crosstabs) Z0#71, WIS ME KT 5 , K H Pearson
Chi-Square f 35, %) FRUAE T F0H 7 & 17 ¢ 2 HH A G
P43 #1757 (Correlation analysis) . g DA 3 (6
+hrifEiR (Mean £SE) R/n, P < 0.05 WERFT
Fo
2 H#X

2.1 MfEME/NRIKRE

FL RIS T R A, XM B AR
AFLI AR L BB E W (Fos = 1,979,
P =0.114, RM-AVOVA), 4055 1 X, £ 4 Mk
INRAET R EZESF (P>0.05, ANOVA); {HS)
Wils 4 ~10 d, AbEZMEPE /N BRUAR T /N F TR 30 0 R
2 (P<0.05, ANOVA), #&AbHiZH A 22 3R 3%
(P>0.05, ANOVA); 4rifi)5 12 ~24 d, AbH4
MM AR S MAZ R LR EES (P>
0.05, ANOVA) , R -R 22 f Ao i H /N
SR E AR s e ZE LI R D RBIR 2 (& 1)

U 43 0 4 R Kb B2 A /DS BT 34 R B X IR
H/N3.48 ~3.62 ¢, BMEFARE, HERVIAKE
(4) 5 W 33E — A5 DA A J A X 38 K R AT e i, T FLR
BIS TR ZE AR, XF M /N BUFE 3% 1 0y 2L 39 1) 1R T
AT G R AR f T B 2 R (F, s = 2. 120,
P =0.094, RM-AVOVA) . 771 1 ~4 d Zb B2 f 1
/N R AR G 3 KR I 2 N TR (P <0.01,
ANOVA) ; 2305 4 ~24 d, AbFRAHMEVE/N RUK S

XK R G Z M Z 7 RN EE (P >0.05,
ANOVA) , FRB-R 22 AR5 e 7 20 HH 0 /)N R
AR I KR A AR 1

60 -

n 3
(= (v
. .

A& Body mass (g)

A
&

40

8 10 12 14 16 18 20 22 24 26
KY( Day

0 2 4 6

FL R 22 bR 30 S ng L) M /N BRI AR AR A R .
EHENH . P <0.05; =P <0.01

Fig.1 Effect of cabergoline on the body mass of female mice during

lactation. One-way ANOVA * P <0.05; =**xP <0.01

2.2 HRAAER

R 22 PR Ak I 2L O e D BRORT L &l BRI R
BUHERN (X =50.322, df =4, P<0.001),
SE TR X IRL] . 50 peg/kg. 100 pg/kg. 200 pg/kg .
400 pg/kg A REFLT-EFEH A2, 4.2, 6,
6% AIREIET-E A h2(1, 1), 5 (1, 1,
1.2).6 (1.5), 11 (1,1,2,2,2,3). 31
(2.3.3.5.7.11) H; g AL T2 %53 518 1.30% |
3.85% . 4.08% . 7.38% F 21.19% , 4 #H %) Bl i
BB EES (Fos=1.812, P=0.143),
HWT LA b B A s A B W /N TR (F, s =
2.844, P=0.035)., @ RACT-HE R 2 MM =
BIEMHKE (r=0.978, P =0.004, Pearson’s corre—
lation) (1),

Rl FEARLEHAZHEE MR RFHUERSREEHEN

Table 1  Effects of cabergoline treatment on the lactating mice, litter size, and pups survival
7 R s AT e BT 7L AR AT B . ; RN o MBI T8 8 .
! VERERBEIREERC g R A BrETH CORIEE (%)
Dose Litter size Litter size - . - . T . Total mortality -
Total litters Total survival Total mortality Survival rate
(pg/kg- d) of birthing of weaning litters

0 15.4 £0.6 15 0.5 154 152 2 2 98.70

50 13.0£0.9 12.5+0.8 130 125 5 4 96. 15

100 14.7 £0.7 14.1 0.7 147 141 6 2 95.92
200 14.9 £0.6 13.8+0.6 149 138 11 6 92. 62
400 15.1+0.7 12.0+1.1" 151 120 31 6 79. 477"

a LRIE T 208, b X FIB £, =P <0.05; =#x P<0.01

a One-way ANOVA, b Crosstabs. # P <0.05; =*%P <0.01
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2.3 4RIk E

% 22 PR Ak I LA /DN BROGT &) B s L
IR E A W R E (F, ., =3.266, P=0.020,
RM-ANOVA) , 4306 24 K45 41 4 BRCF 35 0K 8 8 3%
#Z5 (P >0.05, ANOVA); H4r#f )5 4 ~ 8d,
200 wg/kg Al 400 we/kg 4H %) B2 1A B /N T

X HE 2 F150 wg/kg4l, 100 wg/kgl FlHAth 4 £ 2%
SRR E (P >0.05, AVOVA), 4+ 5 10 ~
24 d, SHGBRTPFHKREERARE (P>0.05,
ANOVA) , W5 7 o R 22 £ bRk A 21 0y L 4 300 e
NI S BRI AE R EE (%£2),

x2 FEANLEMHIAPHENRYHR FTHEETUHZ T

Table 2 Effect of cabergoline treatment to the lactating mice on the average weight of pups

H i it Dose (pg/kg: d)

Day 0 50 100 200 400 e P

1 1.79 0. 03° 1.81 +£0.05° 1.74 0. 05° 1.73 £0.06° 1.77 £0.05° 0.520 0.721
4 3.22 0. 09° 3.08+0.11° 2.83+0. 13 2.54 +0.09" 2.34 0. 13° 10. 892 <0.001
6 4.08 +0.10° 4.16 £0.18" 3.57 +0.23% 3.18 0. 12" 2.85+0. 14° 12. 031 <0.001
8 4.88 +0. 13" 5.23 +0.23" 4.42 +0.32% 3.92+0.15" 3.65+0.17" 9.511 <0.001
10 5.63 +0. 18" 6.06 +0.29° 5.23 +0.40 4.64 £0.20" 4.57 £0.23"° 5.545 0.001
12 6.15 £0. 20" 6.86 +0.33" 5.98 0. 45" 5.3220.22 5.46 0. 28" 3.954 0.008
14 6.50 0. 22 7.43 £0.38" 6.56 +0.50" 5.92 +0.24" 6.30 £0.35% 2.494 0.056
16 7.16 £0. 27" 8.01 £0.40°" 7.03 £0.58" 6.34 +0.26" 7.01 £0. 52" 2.134 0.092
18 8.86 0. 34" 9.26 £0.49" 7.94 0. 72° 7.3120.37 7.92 +0.52° 2. 421 0.062
20 10.90 0. 41 11. 61 £0. 65" 9.71 +0. 75" 9.16 0.48" 9.65 0. 62" 2.905 0.032
22 12. 94 +0. 46° 13.79 0. 59* 11.81 +0. 82° 11.31 0. 53¢ 12.00 £0. 72° 2. 409 0.063
24 15.34 0. 60° 16. 43 £0.66° 14.40 0. 95° 13.90 £ 0. 62° 14.46 0. 81° 1. 808 0.144

w B ZE 5 22 00, AT RO IR 3R RoR 4L 5 5 B (P <0.05)

# One-way ANOVA , different superscripts in each row indicate significant differences (P <0.05)

2.4 4y BURE A GBS K R

R 22 A bR A S LD O /D BRUORT 4 B A A XoF
WK RGBELmW (F,, =2.622, P =0.047,
RM-ANOVA), %1 ~4 d, BR50 we/kg, *FHR4
41 B H AR X B R 1 2 K T AR FRZH (P <0. 001,
ANOVA); %65 ~6 d, 50pg/kg 41 &)y B 1A 5 AR X 184
KRB FER THAMA (P =0 004, ANOVA);
8 ~ 14 d, AbIAH &y B4 5 AR X 1G4 2 I 3 KT
M4 (P<0.05, ANOVA); % 14 ~16 d, X R4
150 pe/keg A4 RIKAEHMHX K AL D E 2R
(P>0.05, ANOVA), {H31p 2 K T Hfh b 2 24
(P<0.05, ANOVA); %316 ~18 d, Ab¥4d 4 Bl {4k
A G B K R E N T AL (P <0.05, ANO-
VA), #FAbMAZETEEZES (P>0.05, ANO-
VA); 18 ~24 d, #2040 AR FAH X 3 R T0 i 3%
25 (£3),

3 it
AT B, F 52 Sy b S FL 00 /s
X O LU T AR T B M, (LT 83 (4

RBE RIS RAK LT, HRZ AR
K, SRSCT- B L, B4 4 NS R B &K T
X R, 3 S et R 22 A RO B T P N BRI
FL, BRI ERARMAT FULE R A
fhshiy o A i, a0 AE G IR K4S R FL S 9
(/)5 166 ~199 d), WLINFES20 pe/kg: d R
FARAT W] S A 2L, AR P 7 d MR TS
(Hearn et al. , 1998) ., MK REIR 17 d £ HFL
G, BRHEHE 10 ne/keg 3¢ 30 pg/kg R & A AT
i1 I 1570 e N 2 IO ) W P = 1 N 7
HAETS (Beitrame et al. , 1996) . ARSLEHHEH
WP /N R BRI 22 A R GR i R 150 ~ 1 200 g,
KBl (Beitrame et al. , 1996) FrAFIE & 1.2 ~
3.5 1%, RIS EPE /N BRI 22 AR bR AR W R B
(30% ) U H KB (63%) B —2F ( Beitrame et
al. , 1996) , A4 B2 HA 21. 2% WAET %, ik
EAR T RBP4 EAET- % (50% 5% 100% ) ,
X ] RE 5 45 245 T 4R B () SRF LR (A1 AT G, AR S AR
W /DN B0 U 24 O BRI L S S TR UR 452, T Be-
ittame 55 (1996) XK RAEMIRAKII TR 2], %
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Table 3 Effect of cabergoline treatment to lactating mice on the relative growth rate of pups
K # #iE Dose (pg/kg: d)
F P

Day 50 100 200 400

1-4 0.80 +0. 03" 0.71 £0.05% 0.63 £0.05" 0.48 +0.06° 0.33 +0. 03¢ 13. 049 <0.001
4-6 0.26 0. 01" 0.35+0.02" 0.25 0. 03" 0.26 £0.02" 0.23 £0. 02" 4. 432 0.004
6-8 0.20 +0. 01" 0.26 +0.02" 0.24 +0.01" 0.24 +0.02" 0.28 +0.01" 2.262 0.077
8 -10 0.15+0.01" 0.16 £0.01" 0.18 £0.01" 0.18 £0.02" 0.25 0. 02" 5.321 0.001
10 - 12 0.09 +0.01° 0.13+0.07" 0.15+0.01" 0.15 +0.02" 0.19 0. 02° 8. 236 <0.001
12 - 14 0.06 +0. 01 0.08 +0.01" 0.09 +0.01" 0.11+0.01" 0.15 +0. 02* 8. 751 <0.001
14 - 16 0.10 +0. 01* 0.08 +0.01" 0.07 +0. 01" 0.07 +0.01" 0.11 %0.01° 3. 045 0.026
16 - 18 0.24 +0.01° 0.16 +0.02" 0.13 +0. 02" 0.15 +0.02" 0.13 +0.01" 8. 502 <0.001
18 -20 0.23 +0. 02° 0.25+0.01° 0.24 +0.02° 0.25+0.01° 0.22 +0.01° 0.552 0.699
20 - 22 0.19 0. 02" 0.19 £0.02* 0.22 £0.02% 0.24 +0.01*" 0.24 £0.01° 1. 628 0.181
22 - 24 0.18 +0. 02" 0.19 +0.01° 0.22 +0.01" 0.23+0.01° 0.21 +0.01% 1.717 0.163

* BN Z 2400, AT ORI R RN RS BFE (P <0.05), BEAMMMERE (%)

# One-way ANOVA , different superscripts in each row indicate significant differences,

il AL R SR M FLE S, SRS I TR
o ARSIl BUAR S 2 W AT LN T TR B
(bromocriptine , 25 [ B 32 R sh 7)) T $1 i) 48 FL
Rori, JFRL I MWFLA R S, [HAE S0 B L
ST TR SRR R, WO B2 e e R W L (Hart,
1973 ; Smith et al. , 1974)

SR ~4d, XIRHAYREEFL L, (KEAM
oK R B OFE KT 100 pe/kg, 200 pgrke.
400 peg/kg2l; 8 ~ 14 d, 400 wg/kg 4 4 B A4 5 AH
X IR R TR IR, X2 i 4 BB T
oz, WAL AR, A2 RAEEL R
R, ARETBXAI; 16 ~24 d, ZhRE AT
BYOK, & H 8 BUREAAX KRB EE, R
Xof I L B SO /N B 2 3 d T R 2 AR AT
2 AR RO TR A O, R 2 RE R 24 1
J, ARG BOREAR LA S 25055 J5, A 4l BUAE K
KE A AR, A T TR AR B 2L
(/7 i%)5 56 ~69 d) WL S 20 pe/kg- d RZEAA
M, W LR 9 d g A BAE KK E (Hearn et
al., 1998) , ASHG rh i B MEE /N A RBR LA
MR R R RAS R 7.5 ~60 fiF, EXT4 A&
K B i A TR A UL, 3R] BB R
LSRR, WHLAN T S20 we/kg- dF 2 A AR &
Ee 48 3 ( Trichosurus wulpecula ) F1 g & 4%
( Sminthopsis crassicaudata) 104K K E % Wi
59, HAIECEJC R R R AiF B AE R A H  (Heam
et al. , 1998); HLAMARIRES %5 257706 5, Wt
R B FL A ()5 56 ~69 d), WLP 4T

IS 2A
5

(P <0.05), relative growth rate of body mass (% )

20 we/kgs dREZ MM R GMHOIFERKK T,
M HAR20 pg/kg: dREMMAZMUTFERET
(Hearn et al. , 1998) . AL 55 45 542 7 0 3L N
FHAZ 2545 10 M 1 /0 BRU 1% S B R ) 30 5 14 I o) 2 B 4
2y [H]

£l YT I S b S B G N R
& BUSTE I H 4 B AE K A E, X ik Tl
FLIE BA TR O R AL TR G . YRR A
FMACH T BRI S ARIE . ML RB MWL, 2
a A AR R DB R B, ARERNEMRAT
A, At E R A S B RS HUKE . REMK
AN ASCLE W L 30 ] A ) B, ) IR 3 R 400 4 g S0
PE/NREOR A 250, HAURBUZ 5 R OR 9E 22 A
MR HEYE B B (Rattus losea) WA —E KA FAE
F, AT RS BT i B SR By (B4,
HIRF), KRR EZMMREAIT K BEMTEAT
e,

S E WK
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