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ABSTRACT

The objective of this study was to investigate the effects of amino acid supplementation of oocyte maturation medium on
Ist polar body(PB) extrusion, embryo development and blastocsyt cell number. In experiment 1, Cumulus oocyte
complexes(COCs) were matured in in vitro maturation(IVM) medium supplemented with 1, 2, or 4-fold of 10 u/nl MEM
non-essential amino acid(NEAA) and 20 /ml BME essential amino acid(EAA). The PB extrusion rate of oocytes matured
in 1-fold amino acid group was significantly higher than that matured in medium without amino acid (»<0.05), but it was
decreased by the increase of the dosage of amino acid. There were no difference in the percentage of embryos reaching 2-cell,
8-cell and blastocyst in all treatments. The number of trophectoderm(TE) cells and total cell number of blastocysts were
highest in 2-fold amino acid group, and the number of inner cell mass(ICM) cells was increased by the increase of the dosage
of amino acid. In experiment 2, COCs were matured in IVM medium with 1, 5, or 10 mg/m lactalbumin hydrolysate(LAH).
The PB extrusion rate of oocytes matured in medium with 5 mg LAH was significantly higher than that matured in medium
with 1 mg LAH (p<0.05). The development rate to the blastocyst stage was significantly higher in non-supplement and 1
ng LAH group than in 5 mg and 10 mg LAH group (»<0.05). The number of TE cells and total cell number did not differ
among treatment groups, but the number:of ICM cells was increased by the increase of LAH supplement. These results
suggested that the supplement of certain group of amino acid in IVM medium effective on the quality of blastocyst, and
further studies will be accompany with the search of new sources of amino acid used for the use of in vitro embryo production.
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Fig. 1. Effects of the dosage of NEAA and EAA in matura-
tion medium on 1st polar body extrusion of Korean
Native Cow oocytes.

" Control: Non-supplement NEAA and EAA.

% 1x: Supplement 104/n NEAA and 204/n EAA.
* NEAA: Non-essential amino acid.

* EAA: Essential amino acid.

*°. Differ significantly(p<0.05).
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Table 1. Effects of the dosage of NEAA and EAA in maturation medium on in vitro development of Korean Native Cow oocytes

No. (%) of embryos developed to

Dosage of No. of
NEAA' and EAA’  embryos examined >2-cell 8-cell BL’ BLY/8-cell
Control* 83 61(72.2) 24(29.4) 17(21.4) 17/24(67.9)
1x° 102 69(66.9) 36(36.1) 21(25.0) 21/36(65.7)
2x 91 64(71.9) 29(33.8) 16(21.0) 16/29(62.3)
4x 95 70(70.5) 25(27.0) 20(22.0) 20/25(87.8)

' NEAA: Non-essential amino acid.

? EAA: Essential amino acid.

’ BL: Blastocyst.

* Control: Non-supplement NEAA and EAA.

* 1x: Supplement 10 4/nl NEAA and 20 4/nl EAA.

Table 2. Effects of the dosage of NEAA and EAA in maturation medium on ICM, TB and total cell number of Korean Native

Cow blastocysts

No. (%) of cells

Dosage of No. of
NEAA' and EAA’ blastocysts examined Total (oY ™!
Control® 11 107.4+6.8(100)" 14.8+2.5(13.8)° 92.6+6.0(86.2)°
1x¢ 12 88.5+3.5(100)" 20.6+1.9(23.3)" 67.9i2.9(7‘6.7)"‘
2x 12 115.0+4.7(100)° 22.9+3.2(19.9)® 92.1+3.4(80.1)°
4x 16 105.1£3.4(100)° 23.9+3.9(22.7)° 81.247.6(77.3)"

' NEAA: Non-essential amino acid.

? EAA: Essential amino acid.

* ICM: Inner cell mass.

* TB: Trophoblast.

* Control: Non-supplement NEAA and EAA.

% 1x: Supplement 10 @/ul NEAA and 20 d/nl EAA.

®®: Values in the same columns with different superscripts are significantly different(p<0.05).

tzTo] 9026:607)24 THE A2l Pe] KT} Beton], E
3] v} A7FEe] 67.9£2.97) KT} 8-2]E1A %}‘%ﬂ-(p<0.05).

2. LAH 37|

1) PB &8E

A ds& vl LAHS| H7iwko] g4 dx kel PB
£ vlAe AAE HES A= Fig 29 20 PB 8
&L UlZT0] 36.9%, 1 ng A7FFO] 24.6%, 5 mg A7}ao)

44.5%, 10 mg H7Fzo] 39.9%2H 5 ng Arkzel 4 ¥t
om, 53] 1 mg H7heEtt foatl E3kthp<0.05).

2) Higlets

A 9348 WX o] LAHY] Arteo] 9 dxehe] A9
Hé 2 Aol T wjudd vixe 53U Fed 2y
= Table 35} 2t} 5383 ST/ o] B LS 2P
o] Z}z} 81.8%%) 44.4%, 1 mg 7o) 69.5%%9} 35.7%, 5 mg
H7Vao] 73.3%2}F 36.2%, 10 mg F7hro] 60.1%2} 26.3%2H



Park et al. : Effects of Amino Acid in In-vitro Maturation Medium on Nuclear Maturation and Embryo Development of Korean Native Cow 33

—
o

60 b

50 - ab ab
TE 40
ol a
g'a 30 -
Qg !
E :34) 20 -

0 A J

5 10

Control’ 1
Dosage of LAH? (mg)

Fig. 2. Effect of the dosage of LAH in maturation medium on
1st polar body extrusion of Korean Native Cow oocytes.
" Control: Non-supplement LAH.
? LAH: Lactalbumin hydrolysate.
. Differ significantly(p<0.05).
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Table 3. Effect of LAH in maturation medium on in vitro development of Korean Native Cow oocytes

Dosage of No. of oocytes No. (%) of embryos developed to

LAH'(ng) examined >2-cell 8-cell © BL? BLY/8-cell

Control® 92 72(81.8)° 42(44.4)° 23(26.3)° 23/42(59.8)°
1 95 67(69.5)™ 36(35.7)" 25(25.9)° 25/36(74.1)°
5 96 (733)* 37(36.2)" 14(14.1° 14/37(39.4)
10 95 60(60.1) 28(26.3)° 14(14.2)° 14/28(54.1°

" LAH: Lactalbumin hydrolysate.
2 BL: Blastocyst.
* Control: Non-supplement LAH.

*. Values in the same columns with different superscripts are significantly different(p<0.05).



34 Wg5 5 AAYS WA o] Wi @ BEBY Y& WEgel nNE 4G

Table 4. Effect of LAH in maturation medium on ICM, TB and total cell number of Korean Native Cow blastocysts

Dosage of No. of No. (%) of cells

LAH'(ng) blastocysts examined Total ICM? B’

Control* 10 140.4+6.8(100) 12.6+2.5( 9.0 127.846.0(91.0)
1 10 125.2+3.5(100) 16.2+1.9(12.9y 109.0+2.9(87.1)
5 10 108.8+4.7(100) 8.8£3.2( 8.1 100.0+3.4(91.9)
10 10 129.4+3.4(100) 26.0+3.9(20.1)° 103.427.6(79.9)

" LAH: Lactalbumin enzymatic hydrolysate.
> ICM: Inner cell mass.

’ TB: Trophoblast.

¢ Control: Non-supplement LAH.

*. Values in the same columns with different superscripts are significantly different(p<0.05).
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