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Abstract: The present study was designed to investigate the roles of exogenous ghrelin and its receptor GHSR-1a
during early in vitro development of porcine parthenogenetic embryos. The developmental rates of 4-cell embryos, 8-

cell embryos, and morula of porcine parthenogenetic embryos cultured in PZM3 supplemented with 10. 0 mg/L ghrelin

were significantly higher than control group ( ghrelin
I Fm B 20150131 free) (P <0.05), and the development of 4-cell
EeWB: 5 R LR A LTRSS EEHIH
(20123418110004 ) ; L8 5 7= M 2 AR AR R 35 H (AH-
CYTX-06-03) ; & @ Al K 24 2 B + 3 7 1 H

embryos, 8-cell embryos, and morula were speeded up
as well. The mRNA expression of GHSR-1a was identi-

fied at each stage of porcine parthenogenetic embryos

(2014XKPY-23) .
FEB A 255575 (1980-) B RUAE A H-LFRSe: , £33 (2-cell, 4-cell, 8-cell, morula and blastocyst). Indi-
IR TRHFSE . (E-mail) lys4224@ 163. com rect immuno-fluorescence revealed that the protein GH-

EIfUEE X W, (E-mail) liuya@ ahau. edu. cn SR-1a levels were higher at 4-cell stage, 8-cell stage
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and morula stage. It was suggested ghrelin improved the developmental rate and speed by increasing the receptor gene

GHSR-1a expression.
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INHER R IG 4 & B RHHIA GHSR-1a £35,
HETTERBINEIE |, GHSR-1a WIAETENS I S 383k
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HAZ AR AR A IR A HHGH

AR I AUTE R DIOHE IR 35 75 35 R A8 InAS ) e FE 1
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I GHSR-1a HY%% 5% S R K P DR I AR K
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O R A LA IR AR 4w T B 2 3, B A
38 C &7 %5 2= Mk A 2 0y A 3 AR /K R iR P O
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1.2 SEIPEABERIIRIS R IR #

S LT B K TS VR SRS 18
FEESRAHE 2 ~6 mm DR, A AR T Pk B
L TEEE 2 J2 UL S0k 20 i J2 1 B Fr 5P ) 40 if 52

ghrelin; GHSR-1la; porcine parthenogenetic embryo

41K ( Cumulus-oocyte complex, COCs) , ¥ 84 50 M
L —fLAY S R COCs BEAAT 400 wl s 57
WP FLAR ,38.5 C 5% CO, . 100% I FE it BR355 v
IRIM R 42 ~44 h,
1.3 BEIEEKNRE

FH 0. 1% 35 WA J5T 158 16 o o B9 o 200 i, 0 o 45
T 2R R WA S8 H L OP JE BUUE L 2 HE R A
A AR 81 B 40, IR 7E ARG 2 Pk 3 e
A RS AE R 1,56 kV/em 80 s 1 YK LU
Jok o AT LU o #% S FH R IR 3% 3% W) ( Porcine
zogyte medium 3, PZM3 ) "0 Ol B 40 i vk % 3
i | A B 55 0 e T 0% Ak 2% il B IO W (PCC,
PZM3 +10 pg/ml #AfE R B+10 we/ml¥F C B ¥
i) AR 4 h, )R B A PZM3 IR B 1% 35 b B
%, BigR &N 38.5 C 5% CO, AR,
1.4 EERELLEE

S L 1 O i, — P E B AE DPBS+
1% BSA H il A GHSR-1a LA ( ABcam 72 & 4 7=,
ab95250) (1 : 200 ) , X MU H PBS A%, IR
NREERE BN R b IR A, T RO IR AR K
B2 (Olympus, FV1000) T $3 44048, 4520 & HAH [F]
(B R 5 B 149 Tmage T 40420 B8 96
SR
1.5 PBERR4MAR S RNA RUIREN R REESR

WEHE RNA $2HCE ] Qiagen /A F]iAF] & RNeasy
Micro Kit, No. 74004, & RNA LR S % Qiagen VN
Al £ QuantiTect Reverse Transcription Kit, No.
205311,
1.6 S|t 5EERRRXIAEE PCR

GenBank " 7% & GHSR J¥ %1 ( NM _032075.
3), &5 ¥~ IE 17 5'-AACGACTCGCTAGTG-
GAGGA-3', X [f]: 5'-GAAGCGTGACACTACCAG-
CA3', Sl A T AW TRARAF G .
Lh GAPDH “h NS 3L | I SEIT 98 8 it PCR A
GHSR-1a WJMIR} R A, R HI2 - A ACT( Livak)
%M GHSR-1a M35 /KF
1.7 AEREERKZIIBIMEREREZEHNZME

TR 1 I B AR S 5 2 s i AS [l s A=
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KZE[0 mg/L (X ). 0.1 mg/L 1.0 mg/L 10.0
mg/L 100.0 mg/L], 235 T45 3% 30 ~32 h 44 ~48
h 80 ~82 h 104 ~108 h 146 ~ 148 h W45 i1+H: 2-41
PRIV RS 4 - 200 LV i 25 8 -4 R VS i 2 B0 SR B
B S B B TR LN 3R IR R R
RO EL 5 K, T A6, 15 1 IUE RS RS 5
FRW P INA R E A K Z [0 mg/L (X E) 0.1
mg/L 1.0 mg/L.10.0 mg/L 100.0 mg/L], 2+ 5T
K598 24 h 40 h 72 h 102 h 132 h B G iFH: 2-41 iy
JVR RS 444 IV 16 50 8 - 240 L AR 1 50 L S EE R B K
WK BRI ZEA A LB A 2 (7]
KEHE, {REE S K,
1.8 ¥EMH1ERTBERA § GHSR-1a mRNA #1 GHSR-
la EA N

S3 AE 2-4H T 4-40 1A | 8- I | SR EEAR
1 AR AR ) SR P2 & PCR AR K
T3 JTUHE 4 1% IR GHSR-1a mRNA 1E | i 45 By BE Y
TR R ER 3 R, W 2-4 Y 4-40
1 8- 5] | SR LIRS0 R A g PIHE & B i
(B4 20 B , 2R TN 96 6 S 3 ek AN [ml ke
rBORIG TR GHSR-1a 25 /K-,
1.9 SitsHHw

M SPSS 11. 5 #k ik R b7 Edli ab ¥ 5 i1}

F1 AREREEREIEIMBERREHLEEANNZM

I
2 ZER50H

2.1 EKFREXEINEARERLZENEMN

W1 Fros, B0 10. 0 mg/L AE K K H B3R
WEIRG 4-A0 K & R 8-diE & B R AR EM KLY
BEE T XA 0.1 mg/L4 (P<0.05) ; F
100. 0 mg/L A K R A B INHEIR G 4-40 & & %
8-ZHM A BRI W & T 0. 1 mg/LA (P<
0.05), #ANO0.1 mg/L A 1.0 mg/L 4K EHTEH
IR IG & B A0 50 B 0 o 3 25 = (P>
0.05) .

WME PR, R EE 24 b5, IIERZEK
TR0 2H 4% DIOHE R 2 -0 B IR i 14 2 8 3 % 55 % B 2
TR EZESF(P>0.05) ;M EEZE 40 h .72 h 102 h
I, A 10. 0 me/L A= K 3 2H 4% IME IR 17 4-448 Jif
TG 8 -2 it IR Iy B SRR & 7 3R Y g e ok e
ZH(P<0.05), HAth 4 5 X B4 06 & 5 25 &% (P>
0.05) ;I & & 132 h Ja, W K Z il 5 41
o DICHE IR 3 IR 1 K B R 5 o IR TC W3 25 S
(P>0.05),

Table 1 Effects of different concentrations of ghrelin on the in vitro developmental competence of porcine parthenogenetic embryos

AERFEWRE R RS e 4-AH LR AR AL -4t L I i £ om R AL FEMEL
(mg/L) A% (QE<= 9] (QLEZZS) (QE<=9)] (REPR) (HIR)
0 108 93(86.26%+3.14%a) 80(86.13% +4.08% ad) 78(82.65% +3.85%ad) 72(75.45% +5. 13%ab) 63(67.04% =3.40% )
0.1 108 95(88.27%+2.34%a) 78(79.81% +5.70%a) 74(77.53% +1.48%a) 69(71.99% +4.13%a) 63(66.18% =1.86% )
1.0 108 95(89.97%+2.08%a) 80(81.35% +2.91%ad) 78(80.86% +4.44%a) 75(74.49% +7.74%ab) 59(62.13% =3.20% )
10.0 108 97(89.75% +2.37%a) 94(97.64% +3.21%c) 94(96.83% +2.88%c) 93(92.92% +9.05%b)  72(75.45% +4.32% )
100.0 108 97(91.28%+2.91%a) 90(91.17% +1.10% cd) 91(91.98% +4.70% cd) 81(80.86% +5.65%abh) 66(69.96% =3.74% )

O BIRAR = G/ B TR IR @ BN = IR A O 28, [R)— AR AN R) PR R 22 ik B35 KF (P<0.05)

2.2 MR & A G E GHSR-1a WRIE

2t E i PCR 455 (K 2) /R, GHSR-1a
mRNA 754 JHE IR L & B 14 B B %
5, HARTE 2- I 420 8 -4 AR K RER
WRIELREZSS BRI RAE D E TR (P<
0.05) .

2.3 TEHRIMMERERAET
RirE

MIE 3 FIE 4 7T LUE ), GHSR-1a 5 H7ERE 9K
S VRS0 %) % A IS 30 4 A G TN 3 A I 30 1Y
FEIR 0 EART 4-40 i 157 | 84 i 1 Fn 5 S I A
(P<0.05)

1#2 s GHSRl1a EAH
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Fig.1 The dose-dependent effects of ghrelin on the early development rate of porcine parthenogenetic embryos
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Fig.2 Relative mRNA expression of GHSR-1a at various
developmental stages of porcine parthenogenetic

embryos
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Fig.3 GHSRI1a expression at various developmental stages of porcine parthenogenetic embryos
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(P<0.05) ,{H 100. 0 mg/L 1 7% M1 e 25 BEAK T 5% K
MERRAY BRI K R, X 5 Zhang 55 A BFZE 45 5 —

B, HEWAER R XIS BII G & F 2 —
SEARTEVE (B[] 4 o R0 AN [ R YL 1 B i B 2=
KRRk FRIA—,

[ia] AR B 1 B B 200 Jf P 75 0 800 pe/ml Y
AR FEE LI, B 18 h J5 MIL ] PR 40 i 45 i
15 TR BB {H A3 24 h i DR R 40 i S 6 BR G
FES G RN R 18 h B B R 41 i
T LR BE IR 0 3 = T 24 b 1™ 4R R FRAT]
A AT REAE DI BRI R B SOV G & B R R AR
., ARFFEEEREV BN 10.0 mg/L K KA
MR IG 4-40 IR IG  8-AN M IR IR B SRR & B
R BT X BRZH (P<0. 05) , B 24 i IR A [ 7
KERE L SXMAT R EZR (P>0.05), i
ARRAE T RE SRS RN & & B, M 4-
£ it 1 3] S EE U I 1) FL AR 57 M A2 1K GHSR-1a R B
HI Y mRNA 75 # A8 5 IR & B A — 2,
AR Rt GHSR-1a fEH FIEIG X &, (HAEK
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