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Influence of blood serum, follicular fluid and gonadotropin on in
vitro maturation for goat oocytes
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Abstract This study investigated the effects of goat blood serum (gBS), goat follicular fluid (gFF) and
gonadotropin (FSH) on the /n vitro maturation, fertilization and development of Korean native black goat
oocytes. Our results indicate that the gBS combined with FSH treated group showed significantly higher
maturation rate than the other groups. Furthermore, blastocyst formation rate was significantly increased
in all treated groups, and gBS and gFF combined with FSH treated groups were higher than other groups.
However, gene expression levels of BMP15 and GDF9 in COC, both oocyte maturation related genes,
remained unaffected after 24 h maturation. The results of the present study indicate that
supplementation of the maturation medium with gBS, gFF and FSH is efficacious in improving the in

vitro maturation, fertilization and development of Korea native black goat oocytes.
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< 1=stet A%l gk B0
Ae T dF 4808 FFEUH
=R, §3 tlEo] yRISA <17
wa}, FUollAE @40 HA, AR,
At pRE g A7 AgE
HAE 9% 7eEs AH54E
1 57135h AeAs it
Eole] A7t /lor, ol
S A9 AAFAE Sl A
< Aot} 11 FollA d49
1980 WRE AZEIOY
= o|4lof Tk HHAH A7t
Q5= AAtolnt vl R4l
Ay og HEsto] 49| HRE 7]
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AREE FA9 Adds2 EE5FNA
Sk AIZE 9 229k 22 27, wiR 9] #43
2t 9 FHiF 5 ohst 8910 9o FS =t
AT ZE5Ago A QS Fae] FS 74 AjAm Iy
F714 QEIH 5 TR G4 AEHt A= o
EAI ] Sick. TEbA A 2d&0] o] &E = RS0l
At 2ANA e Fhske A2 AotA] g2
Ao, & &3 HEo] AlEd Aso] FEo] olFHd
A AYds 20Z BAGoFd Aot [7].
@A) 8 Ag&at A2 <ol 9lo] transforming
growth factor-beta (TGF-b) superfamily®= WAk}t
WA RS PR 24 ARYA M 8% I
S otH, AH|Zo|E 34, gonadotropin 84 W,
e dxkY] s, vl 2 A 34 5ol Tofgitt
I B3E H} Ity [8-10]. Growth differentiation
factor 9 (GDF9)¥} bone morphogenic protein 15
(BMP15)= dAOlA EB]ElE TGF-b superfamily2
I 9 s 28k $83 84S0t (111

EFEEY s dX= gRt¥o= EX3 3 2R
o] A7}H tissue culture medium-199 (TCM-199)
HixJol A A7 [12-14], @A 49 3 90%
ool A&E Il o5 oF 75%7t BAdHU Aol |
ol GHA Uk [15]. A9t HR|9F 22 AP EEA
= FWRAE Ad&oludt ALY 5 +=HH YA
& FZ S A7t ol APEe] qiet [16-19],
SHATE, G498 Akt BE AUt gol B

of M

ol

u

=
o
&=

02 4o},

.

=
das

=
A

=

B A ot 1

J RSN

AT

e

334

3 Aggolu], Aoy A2g 94 o] P g3t
ZRol7] ujel] @ Aol MpgEel So] wa
3 Aol

TEbA 2 dTolde 9] Aods g e
Al Aegsg wixlol BN T2z 7o Higt
IS RIS 5t A9] 4%E, mRNA TEF

ALY F WEeee 2

ol
=

2. ME % Wy
2.1 Aok

E dFold BEs] Ak g2 IEMEEES
Sigma-Aldrich Korea (St. Louis, MO, USA)°|A] -
QAsto] ARSI
2.2 HA THF Y HX; Sl

Aot AHArE Yol =S54 =5 FA9
AE AZE3dto] 50 yg/ml Gentamicin 0.9%7F -4
32T Wl Aejadso] Hot 1~24]7F Yof] AFA=

28kttt dE da e A JUME AR
32~35C YA ASE 3~43] Al FsIGi AlEE da
= 217101A] ¥hso] A2HE 10 ml d5AP|E 089
of YENHS 5|45k 15 ml FEof| Hot 32~35C &
220 A5 AAE Fado] A A Aot

&2 10mM HEPES, 0.013mM kanamycin®]
SHE TCM-199 2= 23] AAsta @u4dE &3 &

AE F4st0] Aol g ol g

2]
, ™

=1

2.3 M=

PR A& 71EH R 35 ol GTAER
=942l Cumulus oocyte complex (COC)E =&t
10mM HEPES, 0.013mM kanamycin, 0.2mM
sodium pyruvate, 1lug/ml Epidermal Growth
Factor (EGF)°o] X3t TCM-199 (IVM medium)2.2
33] AlAstaL, 500u02] IVM mediume] YA 4-well
dishol &A 38.5C 2] 5% CO, ¥iLF710llA] 2417t vliF
ottt o AREEH IVM medium2 BiF710lA 204
7 A= Aujogste] ARG A% a8 HluA
L Aol 49| HEA (oFF, goat follicular fluid)@+
A7) Sl d49 oA B (gBS, goat
blood serum)& £&J5t%] IVM mediumell 10% &7t
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3 d2 g JAASEEE AP A4 3R s v 9%

oF9al, 1ug/ml9] Follicular Stimulating Hormone
(FSH, Folltropin-V, Bioniche Co., Canada) 37I%=
Hlwskth A9d4 Wi 24413 Fo] COCE gPCR
< Flof 4 -80C w45t E@sily, AYsAS
3l 0.1% hyaluronidasel A GFAZE AAsIL A
15419 52 99 A wdsiqlt

2.4 Nl I HQEHet

ALl flsl SHSA Y ZIEFAA L AlE o
A AR 4 52 AT 114mM Nacl, 3.1mM KCl,
25mM NaHCO3, 0.4mM NaH,PO42H;O, 15mM sodium
lactate, 2mM CaCl;'2H,O, 0.5mM MgCl,-6H:0,
0.5mM sodium pyruvate, 8mg/ml bovine serum
albumin (BSA), 0.75ug/ml kanamycin®& 4% A|
957 WX S o] st A%E A= 2x10°9] HA
9} 38.5C 9] 5% COz HIY7|olAl 6AIZE Bt FHi) o
At °o]F 0.1% hyaluronidaseE ©]-&3to] Ergdjof
2oilE HAE AASET 103mM Nacl, 7.2mM KC,
1.2mM KHPOs4 5.6ml/L Na-lactate, 0.13mM
kanamycin, 25mM NaHCOs, 0.3mM Na-pyruvate,
0.5mM MgCl,:6H,0, 1.7mM CaCl;-:2H,0, 1.5mM
D-glucose, 2% essential amino acids, 1% non-essential
amino acids, 1mM L-glutamin, 10ng/ml EGF, 1%

Table 1. Primers used for real-time PCR

BSAZ F4E mSOF WX & &A Y7t widsto] ajgt
22 Felskqh

22 =

2.5 Quantitative Polymerase Chain Reaction
(qPCR)

RNAE RNeasy Micro Kit (Qiagen, USA) o|-&
Sto] A 2AHY vimdo] wet 255 ZYstlth RNA
9] 5&9} £ = OPTIZEN NanoQ (Mecasys, South
Korea)Z 74591, gDNA Eraser (Takara, Japan)
@} PrimeScript™ RT reagent Kit (Takara)& ©]-835
o A2 Wi Aol wEt cDNAE 3/35H3T). Zajo]
™ A]EA (Table 1) NCBI dlo[E{#[o]AE o]-&5}o]
gARI5IAA, 2X SYBR Premix Ex Taq II(Takara)&
o]-85t3t}. Real-time PCR2 CFX-96™ Real-Time
System (BIO-RAD, USA)E E3 95T A 30259t
HhE & 95T A4 58, 60TolA 30%E 403] ¥HEoto]
APstgar, ol Bl ¥ FIMCt, Cycle of
thresholds)& ©]-85F] b-actino] tgt 4 4CtoZ &
sl

26 E72A
2 A0 Pe LE MEL Ho|e: B+ B7Y]
Z97} (SEM)E ehfgich. 4% Azte] SAsHA &

Gene Primer sequence (5’-3)
F: TGCCCTGAGGCTCTCTTCCA
b-Actin
R: TGCGGATGTCGACGTCACA
EMP15 F: AAGTGGACACCCTAGGGAAA
R: TTGGTATGCTACCCGGTTTGGT
GDFo F: TCTACAACACTGTTCGGCTCTTCA
R: CACAACAGTAACACGATCCAGGT
F: GGTGAAAAGGCTCTTCTTGGC
DNMT1
R: AATAGTGGTGCGTACTCTGGGC

Table 2. Effects of different serum and FSH on the nuclear maturation of goat.

Treatments No. of examined oocytes No. of matured oocytes Mat(tol/za‘ttiogE)r ate
Control (Non serum) 146 66 4465 + 312 a
gBS 149 95 62.02 + 358 b
gBS+FSH 146 115 77.80 + 2.42 ¢

gFF 143 88 60.73 + 1.77 b
gFF+FSH 145 104 70.58 + 2.31 d

a-d Different letters with in a column are significantly different (P<0.05).
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S 9J5to] SAS (Statistical Analysis System) packages

olgsl3ion GLM (General

Linear Models)

procedureE Z-83s}o] z+ Q91 least square means
£ Toto] Azt K982 A5kt & Aol
yehd 4350 gzt A48 194= p<0.05 sl
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Fig. 1. Quantitative real-time PCR analysis about oocyte maturation related genes in COC at 24 h after IVM.

Table 3. Effects of different serum and FSH on in vitro development of in vitro fertilized goat embryos.

No. of embryos developed to (% * SE)
Treatments No. of examined oocytes 2cell Blast t
-ce astocys
Control 6 37 8
(Non serum) (55.65 + 2.58 a) (11.56 + 2.63 a)
83 23
gBS 9 ®7.73 + 1.64 b) (2501 * 1.98 b)
109 37
gBS+ESH 115 (9466 + 133 o) (32.70 + 146 9
78 23
gFF 88 (88.89 + 1.65 b) (2660 + 141 b)
95 30
gFF+FSH 104 0130 £ 1.68 bo) (2975 + 2.01 bo)

a-c Different letters with in a column are significantly different (P<0.05).
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A Stk [20]. EFF GRAL HHARTL FEEH 5
9 58S g5t &4 Algetd 211, o
9] o] FHollA ffstal dadoA ffE A
Bolt 20| AL Qlnt [22]. A 49 Al 5
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