R EARLRRE 2007, 40(3):588-593
Scientia Agricultura Sinica

BRSNS ARRERG . TN RGE AR AR AR (R 20 R4
M rE IR AR RO IR SME TR

ki, A, AR, MEEL & R, RE&T, £ T

R AR R 2 A 2 A A R [ R T S S, BT 1000945 2 v AL 2SR 2, Jbat 100094, Jbstsel iR Aw,
JE5t 100094)

BE: [t AFRXE KR THRINZHEIE (IVFEs ). JUMEIE R (PAEs) DLRAK40MIAL A BE (NTEs)
MAEFEMERFE, FRLLET PIM-3 f2 NCSU-23 F Fp 3 5k 355 7R x¢ PAEs LUK NTEs X & W& . [77% 1 A
PR A AR . RO ZAE HOR An g 78 R 97 & 7= % 9 NTEs. IVFEs fn PABs, FFRMKRIMESR. [£ K]
(1) IVFBs. PABs #o NTEs B9UF 2L 5] 4 72. 0%, 66.0% %1 63.5%, &AERHBEZR (P0.05); ERY
BRERH A 11.0%, 22.6%F0 16.9%, wAFEREARE (P0.05); R, EEMEFE, B ICM 4804/ & 40
Wyl £,  IVFEs fo NTEs 344k F PAEs (0.448%, 0.356% vs 0.122%, £<0.05), (2) xt PABs &4, LA PZM-3
A A B A S et WP WA B T DA NCSU-23 4 ka3 R 2R b e AT 4L (35.4% vs. 22.6%, F<0.05); Tixt NTEs
e, FMEREEHFRENRERS THRRMY (26.6% vs. 21.1%, £0.05), B4k PIM-3 HRmtAcfs
B 2L P AR T NCSU-23 B 3r41 (47.5% vs. 63.5%, 20.05). [4% 1 (1) PABs thEPEJT B/ 3 AR IR L
Badr i £; (2) Xt PAEs B MRS H, L FF NTEs B3R it 20 1 — 2 R £ 09 26 3%,

KER: M AN BRAEMAMHA, TORROE; HRaNER

Preimplantational Development of Porcine Embryos Derived from in
vitro Fertilization, Parthenogenetic Activation and Somatic Cell
Nuclear Transfer

ZHANG Yun-hai', PAN Deng-ke', SUN Guo-jie', SUN Xiu-zhu', LI Yan®, DAI Yun-ping', LI Ning'

(* State Key Laboratory for Agrobiotechnology, China Agricultural University, Beijing 100094; > College of Animal Science and
Technology, China Agricultural University, Beijing 100094; * Beijing Gene-Protein Biotech Company, Beijing 100094)

Abstract: [Objective] The present study were designed to examine the developmental competence of preimplantational
embryos derived from in vitro fertilization, parthenogenetic activation and somatic cell nuclear transfer in pig, and to evaluate the
quality of porcine blastocysts derived from IVF, PA and SCNT. In addition, the effects of porcine zygote medium 3 (PZM-3) and
North Carolina State University Medium 23 (NCSU-23) on the developmental potential on the porcine PA embryos (PAEs) and
SCNT (NTEs) embryos was also investigated. [Methods] NTEs, IVFEs and PAEs were produced by using somatic cell nuclear
transfer, in vitro fertilization and parthenogenetic activation methods, followed by in vitro culture until use. [Results] (1) for the
cleavage rate, no significant difference was observed among IVF embryos (IVFEs), PAEs and NTEs (72.0%, 66.0% and 63.5%,
P>0.05), meanwhile for the blastocyst formation rate, no significant difference was obtained neither (11.0%, 22.6% and 16.9%,
P>0.05). However, for the quality of blastocysts, i.e. the ratio of the cell number of inner cell mass (ICM) to total cell number, the
IVFEs and NTEs were both superior to PAEs(0.448%, 0.356% vs. 0.122%, P<0.05). (2) as for PAEs, the blastocyst rate was
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significantly higher when cultured in PZM-3 than cultured in NCSU-23 (35.4% vs. 22.6%, P<0.05) ; while as for NTEs, similar
results of PZM-3 and NCSU-3 in supporting blastocyst formation were observed (26.6% vs. 21.1%, P>0.05), although the cleavage
rate was obviously higher in PZM-3 group than NCSU-23 group (47.5% vs. 63.5%, P<0.05). [Conclusion] (1) the poorest quality

of blastcysts was generally observed in PAEs; (2) the ideal culture medium for PAEs may not be necessarily beneficial to NTEs.
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A. IVF blastocyst, 300x; A’. differential staining of IVF blastocyst, 400x; B. SCNT blastocyst, 200x; B’. differential staining of SCNT blastocyst, 400x; C. PA
blastocyst, 200%; C’. differential staining of PA blastocyst, 400x. Blue are inner cell masses and Pink are trophoblast cells
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Fig. 1 Blastocyst derived from IVF, SCNT and PA and differential staining of them
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Table 1

Effects of embryos origin on in vitro developmental competence and on integrity of blastocysts

[N sEiE! R TR DR RMECVCEIRER) RN ICM 41 1 580/ 5 40 i K L 491
Embryos No. embryos No. embryos No. blastocyst (%) Total cell number of BL Ratio of ICM to total cell number
resource cultured cleaved(%)* (mean+S.D.) (mean+S.D.)

s IE NTEs 526 334(63.5) 89(16.9) 32+£10(n=25) 0.356+0.079(n=6)°

HIUHEIE PAESs 716 472(66.0) 162(22.6) 34+11(n=40) 0.122+0.117(n=10)"

RSN ZKG I IVFEs 210 151(72.0) 24(11.0) 35+9(n=12) 0.448+0.086(n=6)°

VIR R =GR R VRIS =R G AR AR TR B SR . R

DPercentage of cleaved embryos to embryos cultured; ? Percentage of Blastocysts to embryos cleaved; Values with different superscripts in the same column are

significantly different. The same as below

% 2 FREIRERRIEF BT TERR (RSN & B B9S2 00

Table 2 Effects of embryo culture media on PAE’s in vitro developmental competence

el IR bR S HTIE A3 DEAS (B2 E4i% (€3S E SE] TR

Basic culture media No.oocytes activated No. embryos cleaved(%) No. Blastocyst(%) Total cell number of BL (mean+S.D.)
PZM +BSA 557 356(63.9) 197(35.4) c 49+17(n=44)c

NCSU-23+BSA 716 472(65.9) 162(22.6) d 34+11(n=40) d

& 3 NEIFERR AT &3 e AR RSN B IR

Table 3  Effects of culture media on in vitro developmental competence of pig NTEs

JA R 5 77k B IR NG IRESS ((EE =) PR H(FIE)
Embryo culture media No. embryos cultured No. embryos cleaved(%) No. Blastocysts(%)
PZM-3 40 19 (47.5)c 4(21.1)
NCSU-23 526 334 (63.5)d 89 (26.6)
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