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Effect of Macromolecules Supplemented to NCSU-23 and PZM
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SUMMARY

Three experiments were performed to develop an optimal culture system of ir-vitro derived

porcine embryos. In experiment 1, embryos were cultured in two different basic culture media
(NCSU-23 and PZM) supplemented with BSA (4mg/ml), FBS (10%), PVA (3mg/ml). Although
no difference on the percentage of embryos developed to blastocysts was found (P>0.05), more

2-cell embryos (59.5% vs. 44.7 to 52.0%) were obtained when embryos were cultured in
NCSU-23 added with BSA. In experiment 2, identical treatment was conducted using PZM
medium. More (P<0.05) 2-cell embryos (54.4% vs. 40.7 to 44.5%) and blastocysts (12.5% vs.
5.8 to 9.0) were produced when embryos were cultured in PZM added with BSA (4mg/ml). In
experiment 3, embryos were cultured in media as follows; 1) NCSU-23 without BSA for 192
hours; 2) NCSU-23 with BSA for 192 hours; 3) NCSU-23 with BSA for 96 h and then
subsequently injected with FBS into culture drops. Although no ditference on the percentage of

embryos developed to blastocysts was found (P>0.05), more 2-cell embryos (63.8 to 69.2% vs.
52.0%) were obtained when embryos were cultured both in NCSU-23 added with BSA
throughout culture duration and in FBS supplemented medium. In conclusion, no difference was

found when porcine preimplantation embryos were cultured in NCSU-23 added with various

macromolecules. However, when PZM medium was used, PZM medium supplemented with

BSA showed more potential to support embryo development. Finally, FBS supplemented into

culture drop 96h post-insemination did not show any benefits on embryo development.
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Table 1. Composition of basic used cuiture media

Concentrations (mM)

Components
NCSU-23 PZM

NaCl 108.73 108.00
KCl 4.78 10.00
CaCl; - 2H,0O 1.70 -
KH2PO4 1.19 0.35
MgSO0;, - TH,0 1.19 0.40
NaHCO; 25.07 25.07
Glucose 5.55 -
Na-pyruvate - 0.20
Ca-(lactate), - SH,O - 2.00
L-Glutamine 1.00 1.00
Taurine 7.00 -
Hypotaurine 5.00 5.00
e s iy 2000
MEM nonessential

amino acids - 1%
Gentamycin 0.05 mg/ml 0.05 mg/ml
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Table 2. Development of porcine in-vitro produced embryos cultured in NCSU-23 supplemented with various

macromolecules

Macromolecules No. of Oocytes

No(%)” of oocytes developed to

supplemented cultured 2-cell BL HBL
Control 148 77 (52.02)™ 18 (12.16) 1 (0.76)
BSA (4mg/ml) 158 94 (59.49)™ 22 (13.32) 5 (3.16)
FBS (10%) 164 79 (48.17)° 16 ( 9.76) 2 (1.22)
PVA (3mg/ml) 152 68 (44.73)° 12 ( 7.89) 1 (0.66)

* Number of the percentage of oocytes cultured.

bt p<0.01.

Control: no supplementation of BSA, FBS and PVA.
BL: Blastocyst.

HBL: Hatched Blastocyst.

Table 3. Development of porcine in-vitro produced embryos cultured in PZM medium supplemented with various

macromolecules

No(%)" of oocytes developed to

Macromolecules No. of oocytes

supplemented cultured BL HBL
Control 155 69 (44.52)" 9 (5.81)° 0 (0)°
BSA (4mg/ml) 160 87 (54.38) 20 (12.5)° 3 (1.88)°
FBS (10%) 155 63 (40.65)° 14 (9.03)™ 1 (0.65)
PVA (3mg/ml) 161 71 (44.10)™ 11 (6.83) 0 (0)°

* Number of the percentage of oocytes cultured.
< 0.05.

Control: no supplementation of BSA, FBS and PVA.
BL: Blastocyst.

HBL: Hatched Blastocyst.
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Table 4. Effects of fetal bovine serum addition on development of porcine embryos

Macromolecules in NCSU-23 during

. . No.of No(%)*. of oocytes developed to
(hours post insemination) oocytes
0~96h 96~ 192h cultured 2-cell BL HBL
No supplementation 148 77 (52.02) 18 (12.16) 1 (0.68)
BSA (4mg/ml) 250 173 (69.20) 39 (15.60) 5 (2.00)
BSA(4mg/ml) BSA(4mg/ml) 672 429 (63.83) 125 (18.60) 21 (3.13)

+ FBS(10%)

* Number of the percentage of oocytes cultured.
BL: Blastocyst.
HBL: Hatched Blastocyst.
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