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Leptin expression in mouse pre-implantation embryos and its effect on embryo

development in vitro

GAO Li-fang, ZHAO Bang-xia, TAN Dong-mei, HE Ming-zhong, TAN Yi ( Laboratory Animal Center, Chongqing Medical
University, Chongqing 400016, China)

Abstract: Objective To investigate the expression and distribution of leptin in pre-implantation embryo,
and its effect on mouse embryo development in vitro. Methods Adult NIH female mice were superovulated
and then mated with fertile males of the same strain. On the morning of 1st to 4th d of pregnancy, the oviduct
and horn of uterus were dissected out and flushed with DMEM/F12 medium adequately. The embryos collected
were subjected to the following procedures: (DTotal RNA was isolated from embryos of each stage respectively
and mRNA expression of leptin was detected by RT-PCR. (2 Immunofluorescence staining was performed on
blastocysts to analyze the expression and the distribution of leptin protein under laser confocal microscope.
(3Eight-cell embryos were cultured in medium containing leptin antibody at various concentrations to observe
the formation and hatching of blastocysts. Results (DLeptin mRNA expression was only detected in blasto-
cyst, and no expression was detected in embryos in other stages. Leptin protein was detected in cytoplasma,
membrane of trophoblastic cell and inner cell mass, however no expression was detected in cell nucleus.
@Leptin polyclonal antibody significantly inhibited formation of blastocysts (1:400, P <0.05) and prevented
hatching of blastocysts from zona pellucida (1:1 600, P <0.05) in a dose-dependent manner. Conclusion
The temporal expression of leptin suggests that leptin might play an important role during embryo development
and implantation process in mice.
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82K (leptin) AL K] (obese gene, ob) i) 2t
), EE BRI HE W, S 5T B YR ARG E
A AR R, HoAd AT DUAE R — R 5 )
T i -2 P BE ( hypothalamic-pituitary-gonadal ,
HPG ) il & 45 ¥ B i) A BRIR 2 AE F , DA 52 i A= 58 1)
fE .

AW F 53 F A W) HOR K I3 2 mRNA
AR IR PR AT/ BUE G T i) 26 35 15 B0 A 434 5 00,
PRI 200 /N UG & NG R I R 52 0, DA
985 2% PR X /N UV TG 1 5 e e 7235 ) B AR AR o

1 #REH*

1.1 ##

1.1.1 sZEsh NIH /N7 ~ 8 JEIS AR T 20 ~25 ¢, B
HMEEE W A RERR L s ol

L1200 F2000  RNA SRR &l A Higfese by TR
A BRZAR] s RT-PCR 257 & AR WE W A TaKaRa 23] 5 /) BLE
KUK B-actin 5|¥J H TaKaRa 2\ 7] 5 5 ; APt L ob £ 7 4T
1Ay A 25 [E Santa Cruz 23 ) ; Tyrode” s g B 28 [E Sigma 2\ 7 ;
Hoechst33342 Ity A 35 [E Invitrogen 2\ &) 3 2 PFHFRIC I E BT
IgG(H +L) mdbaihilizg,

1.2 F&k

1.2.1 HHEER BB NIH /N RO HEDD , SR T
7 17:00 4% 1: 1 GEE 58, R E BB IC N TR 1 d 22,
1.2.2 JRIGWCHE R G RNA 2 R BITEREYR 1 ~4 d B7F
JIFA AR BE /0N B, BB i B 45 B8 7 A, e ORI, I B PR TR I o
LT RNA 2@ ) EP 45 (355 H DEPC 4b38) v e FR3C 5
B UL BRI RNA AT - 80 C 4 H,

1.2.3 RT-PCR J )i BRI £ RIS B RNA A 2841
IIEIEEETHIE RNA (15 D(260)/D(280) HAE, B4 RNA g
A7 F AR 1 B N WG G P UK, TIE S RNA Y 8 M 1 52 i
RNA SEEAT 5 5%, SR BT 2 5 34T cDNA Jr Bed™
s | Y. 5'-TTCACACACGCAGTCGGTAT-3', T iif: 5'-CT-
CAAAGCCACCACCTCTGT-3', ¢ # y= ¥y K /N fy 309 bp, i+
B-actin f I XHIE, JE 1 AT T 06514075 1 53 3K +5'-AGCC-
ATGTACGTAGCCATCC-3" #11 5'-CTCTCAGCTGTGGTGGTGAA-
3 R ANl 228 bp, RT-PCR #:/E %% 453 (TaKaRa
NEI UL AR #5497, B mRNA 3365 5% 28 cDNA, R84 I 453 1)
cDNA #£17 PCR §4 , HAGIFF 550 :94 CAEPE 30 5,58 Cilk
30 5,74 CHEf 60 s, 3EFT 38 PEHR

1.2.4 W3k rlBUZERAY PCR P89 9 wl i 10 x |
FEZ O 1 ul, B-actin (43774 4.5 wl 10 x FAEZZ 0Ol
0.5 wl, 7 2% S AeREERE kA7 Rk, SR J5 FIBERE IR R G Al
%,

1.2.5 WL HREZOE SHOGRI2 -5, 46
T = I B SRAE— LB  BA LIRS 4Tk 4 d BN
FE T IR, 1% PBS/BSA I vhk , 485 ] Tyrode” s B
FHEWIAT, ik PBS whisk 4 CARMFTAE 4% ZRPEERE 1 h,

0. 1% PBS/Tween20 25 {115 1% 30 min, 10% I1F # 45 2 1.1 %5 Ui
T &5 30 min, 285 i R ob £ iR (1: 100) 5 E 4 C
AW YCHSEH PBS widk, SR J5 % AR 1 E B e 1gG
(1:100) ,4 CHREEMEE 1 h, PBS #h¥t, Hoechst33342 (10 ng/
ml) ZR#F AT A% YL 15 ~ 20 min, PBS #fysk, i i Hh-PBS (5544
FURG) #7890 I U BE sl ot 216 2 45 10 3Be B OULgE, 41
HE
1.2.6 JRJaIRSMES:  CRABOEEE 3R, A DMEM/Ham’ s
F12 +10% Ji 25 1M ¥ 09 35 352 0K ob 2 38 BE BT M4 1: 200,
1:400 ,1: 800 A1 1: 1 600 Fi B, LA A JnHo 44 (4 55 75 W A by %of HE
A LSRRI 50l A 96 FLEEFRAR A [FIFL A, 5
FLIE SR A 30 pl KA W A 37 °C,5% CO,
KA 2 by HIEES R0 8 406 B A 45 45 19 25
RS (10 ~ 15 B/oL) A CO, BR 3246, [l B 12 h L
F 1R IE K REIIE A i 80, AR A EE 5 K.
1.3 %itsa®
BRI SR AN R A 22 57 LR XA 06, B 45
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WOEIERAELIR BoR /N RV IR A 8 288 P 3Rk B
S (VT %2 2 LA 4 D 40 L ) 20 8 0 4 A i
20 A% P U S B PR (181 2) ¢
2.3 ob % SLEHRAT RIERS RIS IR0 va
ANTFIHE ob ST, BRI IR A A I A W 22
F(P<0.01), Mz 1 Al UL, 55 FRH ob HLRMEZ N 1: 1 600
A1 1: 800 I, BEMRIIE AASZ IR (P >0.05) o ob HTIAWKETE
1:400 Fi1 1:200 i}, BEJRIE WA I B FREAK (P <0.05) , Hyiikk
JERE T, X B AR . ob HUARIKREE =111 600 I, %) 4
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A: RFBMET R B: FITC 472,543 nm 3 L & ML, % 5
Bt e Fe R 2w i ) 4m A TRME 5 € Hoechst33342 4% 3,352 nm 3 bk
RS DR ERESETE BAAB CHHE6H

2 ERAENRBEEHREIEER( x200)

F1 AEKRE ob ZRIEHAEI 8-HMAERA R & HIF MY

Ob Fuidvk i WFRRE WIRERE(%) BRI %)
O(XtHR) 86 82 (95.35) 80 (93.02)
1:1 600 86 85 (98.84) 60 (69.77)*
1:800 79 78 (98.73) 43 (54.43)%
1:400 99 64 (64.65)° 20 (20.20)°
1: 200 82 18 (21.95)® 2 (2.44)0
a: P<0.05, 5 xR rbax
3 it

M B 25 T LS 0 W L s 2R B R R DL
R XRNG K B LK 3 R I R BV 4 52 20 3 1 6
TEo WRIESED LR IR RG 15 35 W0 AR 0 AS [R50 8 R
HEAFUR AN F5 /N B 2-200 VR T , WL L % B 1 0, 9K
Ja HEAT IR AR AR W5 25 TR R N % B, 98 2 BE 2 2 2-400
IR G R A kB R R B R R B R R,
Kawamura %7/t % B8 22 B4R 10 VR i DA 2-440 Ffa 301 %
BN, I RE 5 v B VR B0 05 10 R HLHAT 0 AR
Pho Craig 45" fE5; 308 BRI N 22 B, 7655 37 W
AN 10 ng/ml f)98 2, 45 AR KTRSE 4w T IRRG 10
FIZIR (P <0.01) s FEARSMESRT d I, 16 8 3R WP i
110 ng/ml #1100 ng/ml f98 2 1y AE 4R &5 B IR % (P
<0.01) o SCHRL7 JHEHE 5 W0 G 35 J7 15 5 98 R A %
SZARBUOR ARG FE R, PRIV B AN 97 AR R B 1 %
T, 28 RS2 R PR B R ATIR MG & 7 P fig AT
H AL, A28 R, — i W R B L Tk

PR AT RS ] 2 JU 1) FE JCRI R o5 W, LB i
YL B, sl A P S TR . X R W R
A LI R A 7 At (ol R 2 W B/ o TR
AR 1 ~4 d B/NR TR R R EE
S BRATTHAEI A /)N BRUVR Jif 3 R T, 52 PR IS 290 AU i
ESIN-UE R N S DI S PON SR el 0 #1522 W L R
PRATIEIG B R E , BEdE M i A 5 3, PRIE B IR .
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PSS, DI PR UE R i 35 R ] o

H T AR 50 A6 I 210982 28 B [ mRINA {75 /) i 28
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8- SEMLAE b A 3ROk, I T B 2 Lk,
1115 72 3 X8 2K L DN A 2 PR AT 2 & A A

SE Lk

[1] Moschos S, Chan J L, Mantzoros C S. Leptin and reproduction: a re-
view[ J]. Fertil Steril, 2002, 77 (3): 433 -444.

[2] Honda Y, Tanikawa H, Fukuda J, et al. Expression of Smac/DIABLO
in mouse preimplantation embryos and its correlation to apoptosis and
fragmentation[ J ]. Mol Hum Reprod, 2005, 11(3); 183 - 188.
Craig ] A, Zhu H, Dyce P W, et al. Leptin enhances porcine preim-
plantation embryo development in witro [ J]. Mol Cell Endocrinol,
2005, 229(1 -2): 141 —147.

Fedorcsak P, Storeng R. Effects of leptin and leukemia inhibitory fac-
tor on preimplantation development and STAT3 signaling of mouse em-
bryos in vitro [ J]. Biol Reprod, 2003, 69(5) : 1531 —1538.
Boelhauve M, Sinowatz F, Wolf E, et al. Maturation of bovine oocytes
in the presence of leptin improves development and reduces apoptosis of
in vitro-produced blastocysts[ J]. Biol Reprod, 2005, 73(4): 737 -
744.

BRo 25, 2R, RN, 5 BRI RITIRIG &2 B i
WAHMITFELT]. DU R 240 B2k, 2004, 35(6) : 806 —808.
Kawamura K, Sato N, Fukuda J, ef al. Leptin promotes the develop-
ment of mouse preimplantation embryos in wvitro[ J].
2002, 143(5): 1922 - 1931.

FALTY, WA, TR, A BERAEEE RN T E AL
FIR[)]. RS REZE, 2007, 27(11) : 695 —698, 717.

Cervero A, Horcajadas J A, MartIn J, et al. The leptin system during

Endocrinology,
(8]

(9]
human endometrial receptivity and preimplantation development [J]. J

Clin Endocrinol Metab, 2004, 89(5) ; 2442 —2451.
(¥ X¥ir)



