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Abstract This study examined the effects of fetal bovine serum (FBS), goat blood serum (gBS), and
poly-vinyl alcohol (PVA) on the /n vitro development and embryo quality of goats for an improvement
of embryo production. For the experiment, an in vitro fertilized embryo culture medium was
supplemented with 10% FBS, 10% gBS, and 10% PVA to determine their effects on the embryo
development efficiency and blastocyst quality. The results showed that the non-serum supplementation
group showed significantly lower cleavage rate and blastocyst formation. On the other hand, the gBS and
PVA supplementation groups showed a significant increase in the cleavage rate and better blastocyst
formation than the control and FBS supplementation group. Furthermore, a TUNEL assay performed to
confirm the blastocyst quality showed the same pattern as the embryo development experiment. These
results showed that the supplemented gBS or PVA was more efficient in enhancing the in vitro
development efficiency of goats than the supplementation of FBS or non-serum. On the other hand,
considering the risk of an unidentified factor in gBS, PVA appears to be safer and more efficient in the

in vitro development of goat embryos.
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Oﬂ—‘: Yoo} 3 -2 biological fluidE [6], ©]
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QItH16-18]. Bstrus goat blood serum (gBS), fetal
bovine serum (FBS), fetal calf serum (FCS) &
bovine serum albumin (BSA) £ thoFst €HEAE
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719 Y= 49 blood serum (gBS)S 4T A Hj
& HiRo] Hrbeke Al 9o Ao Bz, o]
L= AT &9 "X GRS °l &is ﬂ_i =]
A ol A8t d+e AR

mEhA & Ao s g4 frxéﬂbl Xﬂﬂ‘ﬂﬂ% a8
FE ol A uiFE iAo FBS, gBS % PVA A7t

of st widld U apoptosis TAE EA-S AA|5I0]
Zr A7HE9 adE AR
2. Mg W u
2.1 A<F
E AFolx EEs] ©AsH] g2 SEtEdES

Sigma-Aldrich Korea (St. Louis, MO, USA)°IA] ¢
dsto] ARESHAT

2.2 HA T F K Sl

ALl st BAS A8l E5golA E5E a9 ¢

A5 &3t 50 yg/ml Gentamicin 0.9%7} &2
32CHi9]9] Aejal 4ol ot 1-2417F ol APA=
2Htetginh. R9HE das AV HtE AR
32~35C *@E]é]‘ﬁ—ri 3-43] AAsth AR E da
= 2171011 Hp=o] A2 10 ml BFFAP|E 0189
o YZHS 34510 15 ml FEO|| Ho} 32~35C &
2520 A5t A G2A] FFHE A A
2 10 mM HEPES, 0.013 mM kanamycm
TCM-199= 23] AlFgste] drjde &3 &
AE BlE4sta] AlQlds Al ]%5}93\‘3}.

O

=2

1, AHE

o] ZgH

2.3 HQ4
gRe] Aele 71EA0R 35 o) drAEe

=421 Cumulus oocyte complex (COC)E =

10 mM HEPES, 0.013 mM kanamycin, 0.2 mM
sodium pyruvate, 1 @g/ml Epidermal Growth
Factor (EGF), 1 ug/ml, Follicular Stimulating
Hormone (FSH, Folltropin-V, Bioniche Co.,
Canada) 12]31 #3719 Sli= F49] oA EH
(gBS, goat blood serum)& —1-_—1110}0’] 10% H7Hd
TCM-199 (IVM medium)S &H|5to] 33] A5t
500 ©09] IVM mediume] XH-rPﬂ 4-well dishol &A

38.5C 2] 5% CO, HiF710IA 24413t vt ol
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AFEE VM medium2 B{F7|oA 20A17F A2 A
Hijorsto] ARGSHRITE. A|94d<s vl 24417 o COC
+ 0.1% hyaluronidase©|A] TAIEZE A AsIAL A<
L s A=A 52 Ak 4E Tdsiolt

2.4 Ho+d R AL
Ade7e flsh FESA 7R EAE

A Ak A4 528N 114 mM Nacl, 3.1 mM
KCl, 25 mM NaHCOs;, 0.4 mM NaH,PO42H,0, 15
mM sodium lactate, 2 mM CaCl;2H,0, 0.5 mM
MgCl,-6H20, 0.5 mM sodium pyruvate, 8 mg/ml
bovine serum albumin(BSA), 0.75 ug/ml kanamycin
o= HE A4 wiAE o8tk AE5E YR
2x10°9] A9}k 38.5C 2] 5% CO, ¥iF71IA 6AIZHE:
oF FuieF 3Lt o]&F 0.1% hyaluronidaseE ©]-&3}
o] Fgeio]l 219l FAE AL 103 mM Nacl,
7.2 mM KCl, 1.2 mM KH,POy4, 5.6 m¢/L Na-lactate,
0.13 mM kanamycin, 25 mM NaHCOs, 0.3 mM

05 mM MgCl'6H:0, 1.7 mM
1.5 mM D-glucose, 2% essential

Na-pyruvate,
CaClz'2H,0,
amino acids, 1% non-essential amino acids, 1
mM L-glutamin, 10 ng/ml EGFZ A" mSOFE
720" Ao A& T AES A 10% fetal
bovine serum(FBS), 10% gBS, 0.1 mg/ml poly vinyl
alcohol (PVA) 7} 3471l wix|ollA 6287 wigFste] Hf
IS gRlskgich

2=

2.5 TUNEL &M

P49 HjHtELo| A apoptosisE HAEES Folk7] 9
3] TUNEL assay kit (In Situ Cell death detection
kit, TMR red}& °ol&sto] A= 3JAke] A Zof| whet X
Folaok. AYsd 6 = HiRtEE 355t 0.1%
PVA7} Z3H phosphate buffer saline (PBS)°IA] 5
E7F 335] MAstal, 4% paraformaldehydel Z3He
PBS-PVAOA] 1AJ7FEQE A-2oA 11783 X386t
1% HiHFEE permeabilizationS 8 1% triton
X-100, 0.1% sodium citrate solution®] ¥H+¥
PBS-PVA©] 3087t AL X25i3itt Permeabilization
¥, Hi¥kE= PBS-PVASl 33] AlFgstal TUNEL
reaction medium (Enzyme solution Label
solution = 1 : 9)°f 37C ®ig7]° 1417+ A =sl3ict.
143t % PBS-PVAOI A% % Hoechst 33342= Hxt
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9] MG FA5IL mounting medium (Vectashield,
Vector Laboratories, Inc, CA)}& ©|8&d}to] slide
glasso HiHIEZE 751}t £H|H slide glasss &
]S 53 9 (Blue fluorescence)d}t apoptosis’t &
ot Al (Red fluorescence)s &Qlste] & olu]A &
mergingot®] A= F& (Violet color)& HiFIZY
apoptosisZ THSIATt (Fig. 1).

.

Fig. 1. Apoptosis analysis in blastocyst by TUNEL. (A)
bright field image (B) merged image between
DAPI (blue) and TUNEL (red). The white arrow
was indicated that apoptosis cell.

2.6 SAZA
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A2 9J510] SAS (Statistical Analysis System) packageS
olgst¥on, GLM (General Models)
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£ 7ot APt {9489 Atk & AT ollA
et 1= dig A4 592 PL0.05 olsil
gt ®7|5HA .
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Table 1. Effects of different serum and PVA on the embryo development of goat.

No. of embryos developed to (% + SEM)

Treatments No. of examined oocytes
2-cell Blastocyst
Control 106 87 14
(Non serum) (82.01 + 2.63 9 (13.44 + 1.67 9
105 26
FBS 106 9636 + 159 ) (2417 + 195 9
105 35
&8s 108 9688 + 1.10 V) (31.95 + 143 9
103 38
Pva 109 (9728 + 096 %) (3529 + 123 9

“¢ Different letters with in a column are significantly different (P<0.05).

Table 2. Effects of different serum and PVA on the embryo development of goat.

No. of examined

Treatments blastocyst Total cell No. Apoptosis cell No. Apoptosis of Ratio

Control (Non serum) 10 556 21 3.78

FBS 10 791 16 2.02

gBS 10 846 12 1.42

PVA 10 887 13 1.47
O 194= Yoy dixst 9 FBSAZET /-9 IR Ao ds B 4T AQquide] oldEe X
A9A = v FPES Bk o= TEZ, AR, G4, cytokine & EAL A4
S} 59 uprEe] FHE ENE Hol, o7
3.2 HYEHLOA apoptosis UME =0l ERIE]R] %2 ofg] E4o] thg: xgte|o] Qlrk 1/ o]
TUNEL assay kit 591 2 5% stimol 341 5 U184 WA ASHiS B e sk e
ool W apoptosis?] M8 ZAfstgick 1 Ase A GEACNG FBS g ABe Wistel £ g B

Table 28} 2tk 7 289 107049 etz TUNEL  AP1E @7 BT [10-15).

assays B0l SA|E59} apoptosis &S AR 2 2 AdoMes 712 Ads wigHol 10% gBS,

I wjebE wrgE ATl SAS AT nar 7k g2 10% gFFS AVietel 8% o] e awtet ofet o
W ujubEo] EAESZ AR An gz (ag) =0 88 WA SAEA 0.1 ng/ml PVAS] B2kE o
M 7V A 220 ZHESZ BT gBS PVA A ot A FEART EH wi o] Tt & uintE
FoJA TP Be ZAELE HAT) EA|EZ0] T Cé’ﬂe & Hlws) HokS o, @%HHX]OHH A& i
apoptosis A|EZ:0] ¥]8-LS olHore W 7o Az} o] £ vjA R dtE} iRt FHE EF
= wog °J*J% 235 B} (Table 1). BGHNA] SOl = T
1327101] U= HAo] oA &3 A gBSY] 7t

7} 5843} FBS ATt vl wsto] ST} wivtE 3
4. 7 AE BT foXos PHEE 295 Btk o= @
o] EAsks o8 240l YA ds F HiEEo
B 7L oia A4to] Aok B8 FARS 95 293 98-S Sioke= o)A [16] dTter 22 AHE A
ARG o] FBS, gBS % PVA 7tel chak wpy TR VNS FAS Qokis] A1 whekE S

fudk

2 9 apoptosis WHE ¥4 B 2 AHge) mwp  °h TUNEL assay Biof i A0 A4S 92 4 9
= 2As0 Stk (Table 2). °] %4 B4 49elaist 22 842
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