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Effects of the Addition of J3-lactoglobulin and BSA on the Development of
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This study was performed to elucidate the effects of addition of 8-lactoglobulin and bovine serum albumin (BSA)
in vitro maturation (IVM) and in vitro culture (IVC) medium on porcine embryo production. The development rate
to the 2 cell (71.4~75.6%) and blastocyst stages (6.8~~13.3%) with different BSA concentrations in IVM medium
were similar among treatment groups. Blastocyst hatching rate was significantly higher in the control group (0.0 mg/
ml) than in the group of 1.0 mg/ml supplement (20.0% vs. 0.0%; p<0.05). The development rate to the 2 cell (62.0~
70.6%) and blastocyst stages (15.4~38.5%) with different S-lactoglobulin concentrations in IVM medium was similar
among treatment groups. The development rate to the blastocyst was significantly higher in the group of 1.0 mg/ml
(15.3%) than in the group of 0.5 mg/ml supplement (7.6%, p<0.05). The development rate to the 2 cell and blastocyst
stages following the first addition of A -lactoglobulin in IVM medium was significantly higher in the control group
(77.0% and 18.9%) and was 0~44 hr(77.2% and 16.9%) greater than that observed in other treatment groups (p<0.05).

The development rate to the 2 cell stage (68.1~74.8%) and blastocyst stages (9.2~12.7%) with different BSA con-

centrations in IVC medium was similar among treatment groups. However, blastocyst hatching rate was significantly
higher in the group of 3.0mg/ml supplement (30.0%) than in the control group (0.0%; p<0.05). The development rate
to the 2 cell stage (72.9~78.0%), blastocyst (7.1 ~14.2%) and hatching stages (33.3~38.1%) were not different. The
development rate to the 2 cell stage (63.6~72.5%), blastocyst (8.4~16.1%) and hatching stages (18.2~37.5%) at the
different culture periods were similar among treatment groups. This study suggested that if the addition level and
periods of [-lactoglobulin addition are adjusted, it is possible to replace BSA in the in vitro porcine embryo

production.
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(epidermal growth factor, EGF)7} #Ad<& A3tk Som-
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HAEREH Uds dXEY I 2 AFHE uiXE 10
mM HEPES(Sigma, U.S.A.)%} 3 mg/ml BSA(Sigma, U.S.A.)
7} A7t¥ HEPES buffered Tyrode's medium £ 9o|t}. €]
A48 viA) = 0.57 mM cysteine(Sigma, U.S.A.), 10% porcine
follicular fluid(pFF), 2.5 mM £ -mercaptoethanol(Sigma, U.S.A.),
10 ng/ml estradiol-17 B(Sigma, U.S.A.), 10 ng/ml epidermal
growth factor(Sigma, U.S.A.), 10 IU/ml human chorionic go-
nadotropin(hCG; Sigma, U.S.A.), 10 1U/ml pregmant mare's
serum gonadotropin(PMSG; Sigma, US.A)S A7} & 93
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713t BSA-free North Carolina State University(NCSU) 23 £
o] th(Petters &} Wells, 1993). A 2<A-E& wlX= 1 mg/ml BSA,
2.5 mM caffeine sodium benzoate(Sigma, U.S.A.)7} H7}E
modified Tris-buffered medium(mTBM) £, A4 Az} A2
]2 = 1 mg/ml BSA, 75 mg/ml penicillin G, 25 mg/ml gen-
tamycin®] A7} Dulbecco's phosphate buffered saline(D-PBS,
Gibco, U.S.A)&, A o) k& MR = 3 mg/ml BSAZF 27t
H porcine zygotes medium(PZM 3) &8-S 77 AL HTH
(Yoshika 5, 2002). L2 3 AF) A Z= Hj =] 2}
Al &AL mineral oil(Sigma, U.S.A.)S FE3t] 39T, 5%
CO; M F71ol A HAT 4N T o) BYAZ F A3t
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pFFE A7 5 mm ©)4e] UEE2RE 3l 108 59 A
ANA 7S FET F, 4TAA 8,000 rpm, 307+ A4 E
23 A& A 1HE 0.45 £m millipore filter(Millipore, France) 2
&3}, A A7A] -20CAlA HAsh

3. HEBO| 34
29 IHAZRE dAE FE3tY 75 pg/ml penicillin

G(Sigma, U.S.A)7F F7HE 0.9% A4 Y9<G0T)7 B4
< B2y gol £ F oA Wlo dPAE st

218 W2 penicillin G7+ F7HE 09% Y APSE 34
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3 A 1599 dEEE P, ArleA FuE HR) 2
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(1) BSA A7t 5=
A e)’d4-& Aol BSAS 77} 0, 0.5, 1.0, 2.0 2 3.0 mg/
ml 718t

(2) A-Lactoglobulin 27t &=
A d44 A B-lactoglobuling 7}z 0, 0.5 2 1.0
mg/ml F7Fsldth

(3) A-Lactoglobulin &7} Aj7|
A g s-8& WA 1.0 mg/mle] B-lactoglobuling 0~22,
22~44, 0~44X R ol Zkz} 3 7haie.

2) A 2lHf2F
(1) BSA &I} 5=

A} 2] vl F8- wiA) o) BSA(Sigma, U.S.A)E Z}z} 0, 0.5, 1.0,
2.0 ¥ 3.0 mg/ml A7+sigrh

(2) B-Lactoglobulin 7 =
A eul kg M Aol A -lactoglobulin(Sigma, U.S.A)S 7t}
0, 0.5 2 1.0 mg/ml A7}8I ok

(3) B-Lactoglobulin &7+ Aj7]
A LJu kg iAol 1.0 mg/mle] F-lactoglobulin® day-1,
day-2, day-3, day-4, day-5¥) 7}7} Frhsbsich
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Rutledge &, 1986), THZA L2 2 H3 3 BSA(Natio =, 1988),
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Table 1. Effect of the concentration of BSA in in vitro maturation
medium on the development of porcine oocytes

Concentrati No. of  No. (%) of embryo developed to
on of BSA examined Hatched/
(mg/ml) oocytes > 2-cell  Blastocyst blastocyst
Control"” 150 110(73.3)  20(13.3)  4(20.0)
0.5 126 90(71.4)  16(12.7)  1( 63)®

1.0 160 121(75.6)  19(11.9)  0( 0)°
2.0 117 87(744)  10( 6.8)  1(10.0)"
3.0 128 93(72.7)  13(102)  1( 7.7)®

! Control: Without BSA in in vifro maturation medium.
** Values with different superscripts differ significantly(p<0.05).
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9] XY, @ed IEly 2 Eo) Fs1Eoq)r] W
Uutd 02 A AN Funahashi®t Day, 1993)52 AdA 4§
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2) p-Lactoglobulin H7t 5%

A FEH A JAd45E v o] H7EshE B-lactoglobulin
o] Fxrt v B v EAXE AEI AIs Table 29
2ot AR EQAE)S 7o) HE)dolA] 62.9~70.6%
2 vjsgh Aol ey vtz 2 o] g2 1.0 mg/ml
Aol 153%=24 0.5 mg/mis] 7.6%°) W5l f-23tA =
RTHp<0.05). A, 23} vtz 2 o] Y82 1.0 mg/ml A
o] 385%EA ERo thE Xl 79 fYRe 9A
HA Euth

3) B-Lactoglobulin &7} A|7]

Azl A Qul kg wix] ol B-lactoglobulin®] 7}
AN ZE AR e 13w R o) v B n|X| = EHS
FAES A+ Table 33 2ok AL E(=24E/HS O
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Table 2. Effect of the concentration of A-lactoglobulin in IVM me-
dium on the development of porcine oocytes

Concentration No. of  No. (%) of embryo developed to
~of B-LG”  examined Blasto-  Hatched/
(mg/ml) oocytes = 2-cell cyst blastocyst
Control” 170 115(67.6) 21(12.4Y°  7(33.3)
0.5 170 107(62.9) 13( 7.6)° 2(15.4)
1.0 170 120(70.6) 26(15.3)" 10(38.5)

' 5-LG: B -lactoglobulin.
? Control: Without B -lactoglobulin in IVM medium.
* Columns with different superscripts significantly differ(p<0.05).

Table 3. Effect of the duration of S-lactoglobulin in VM medium
on the development of porcine oocytes

Duration  No. of No. (%) of embryo developed to
of B-LG" examined Blasto-  Hatched/
(mg/ml)  oocytes = 27o¢ll cyst  blastocyst
Control” 122 94(77.0)°  23(18.9)° 5(21.7)

0~22 hr 90 58(64.4°  8( 8.9° 2(25.0)

22~44 hr 100 68(68.00"  7( 7.0 2(28.6)

0~44 hr 136 105(77.2)°  23(16.9)°  6(26.1)

' B-LG: B-lactoglobulin.
* Control: Without B-lactoglobulin for 44 hour maturation.
*® Columns with different superscripts significantly differ(p<0.05).
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QA8 gAEgo] EthFunahashi®t Day, 1993). & 3¢
A, A4 Al B-lactoglobulin Wi F Z7|HE H7lee=
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B-lactoglobulin®] H7}E 3= 1.0 mg/ml T2 A&EHo=F
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AE(>2ME7))S 68.1~74.8%, WIHHE TEHEL 902~12.7%
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Al F U Hp<0.05).
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2IthKane, 1987). B3 =] w2l vutE 3A)-8(Rhos} Hwang,
2002), 4 wie] wiwtE S I wivt2 &) A E(Kricher 7,
1999)o E#7t Uk Tt g8-E]l 242 Lot WE el o
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o] vl g olgls Y% Wil Abeydeera 5, 2000; Gard-
ner, 1994). ¥ A7 Table 4042k 7ho] A Ljuck A] viA
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Table 4. Effect of the concentration of BSA in in vitro culture
medium on development of porcine embryos

Table 6. Effect of the duration of A-lactoglobulin in in vitro culture
medium on development of porcine embryos

Concentration No. of No. (%) of embryo developed to

Day No. of No. (%) of embryo developed to

of BSA  examined Hatched/ of B-LG" examined Hatched/
(mg/ml) oocytes > 2-cell Blastocyst blastocyst (mg/ml)  oocytes > 2-cell  Blastocyst blastocyst
Contro]" 120 86(71.1)  11( 9.2)  0( 0)° Control” 120 80(66.7)  16(13.3) 6(37.5)
0.5 135 101(74.8)  17(12.6)  3(17.6)* Day-1 186 124(66.7)  30(16.1)  10(33.3)
1.0 143 100(69.9) 18(12.6) 2(11.1)® Day-2 120 87(72.5)  11( 9.2) 3(27.3)
2.0 160 109(68.1) 20(12.5)  4(20.0) Day-3 180 126(70.0)  26(14.4) 8(30.8)
3.0 158 113(71.5) 20(12.7)  6(30.0)° Day-4 131 ou69.5)  11(84)  2(18.2)
Day-5 176 112(63.6)  17( 9.7) 7(35.3)

' Control: Without BSA in in vitro culture medium.
* Columns with different superscripts significantly differ(p<0.05).

2) B-lLactoglobulin &7} 5=

A kel A ojui ok wix]ol B-lactoglobulin®] 37}
FE7F ) g nAE 895 HES A Table 59 Zk
A TG LS 729~78.0%, IWEE S22 7.1~142% % ¥
32 33.3~38.1%2A Zhzhe] Aalol M xbelst gisith

vjekel 24 EZ 9 shusiviel Uik S48 Al ofF
AEd-S sk 2 BSA WA B2 24 PVP(Cholewa 2t
Whitten, 1970), PVA(Bigger 5, 1997; Lee®} Fukui, 1996)E
o] 371w ghrh wEbA oleh e AL Tt B Aqs
BSA oA Ed2A f3G9A 9] 3132l S-lactoglobulin
< ol &tk 11 A% BSAY FAKS vl E-&(Table 4)2 7]
E35te] BSA A EE2AM FEE ALL 7l5Alo] Qg Ab
EHH, vol7bA FA P hE ERET wle] @
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3) B-Lactoglobulin &It Al 7]
HA Fxee] Al kg s B-lactoglobulin®] 37t

Table 5. Effect of the concentration of A -lactoglobulin in in vitro
culture medium on development of porcine embryos

Concentration No. of  No. (%) of embryo developed to

of B-LG” examined

Hatched/Bl
(mg/ml) oocytes > 2-cell  Blastocyst astocyst
Control” 150 117(78.0)  21(14.0)  7(33.3)
0.5 155 113(72.9)  11( 7.1)  4(36.4)
1.0 148 109(73.6)  21(142)  8(38.1)

' B-LG: B-lactoglobulin.

2 Control: Without B -lactoglobulin in in vitro culture medium.

' B-LG: B-lactoglobulin.
2 Control: Without A -lactoglobulin in in vitro culture medium.
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ZE(6.8~13.3%) HI=T AgFo|ieh 1 F3t wintE
2o vl 2gES EF(20.0%)°] 1.0 mg/ml A7HE(0%)H
G- ERTHp<0.05). A AAS5E vl x| S -lactoglo-
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