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Effects of Serum and Gonadotropins in In-Vitro
Maturation Medium on Nuclear Maturation, Development
and Cell Numbers of Korean Native Cow Embryos
Y. S. Park', J. M. Kim' and H. D. Park’

Kyongbuk Livestock Research Institute

SUMMARY

The main objective of this study was to examine the effects of serum and gonadotropins
supplement during in vitro maturation(IVM) of bovine oocytes on nuclear maturation and
embryo development, and we also examine the cell number.

1. The first polar body(PB) extrusion rates of Korean native cow(KNC) oocytes matured in
medium with FBS or gonadotropins were similar among treatment groups. The develop-
ment rate to the blastocyst stage was significantly higher in the group of both supplement
FBS and gonadotropins(26.0%) than in the group of non-supplement(9.9%) and gonado-
tropins (12.0%). The numbers of inner cell mass (ICM) and trophectoderm (TE) cells and
total cell numbers of blastocysts were highest in the group of both supplement FBS and
gonadotropins, and the number of ICM cells was increased by FBS supplementation
(p<0.05).

2. The PB extrusion rates of KNC oocytes matured in medium with FBS in the different
duration of IVM was significantly higher in the 0~18hr(63.1%) and in the 9~
18hr(63.4%) group than in the 0~9hr(37.4%) group (p<0.05). The embryo development
rates did not differ among treatment groups. The numbers of TE cells and total cell
numbers of blastocysts were similar among treatment groups, but the number of ICM cells
of the 0~ 18hr group were significantly higher than the other treatment groups (p<0.05).

The results indicate that although TCM199 alone can support bovine oocyte maturation and
development to the blastocyst stage, a high quality of blastocysts can be produced from oocytes
matured in medium containing serum and gonadotropins.
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W AF o7 Mol 73 =) B2 (Edward, 1965;
Eppig &, 1992), 4 &< A JA4to] B3 A7
< AF7HA F2 A el ol 3¢ Roldk
(Lee9} Fukui, 1996). $+¥ & W¥ e 274 2~
8mm P GEIRE 53] W) Gxd
9] & GAE G¥e Z7)d ue =) g
Al 34E dRxEe] AT HANA &0 =
He A A Yozt & 4 glow, ux
He] e Y& AEAAL0] 2o dojut
of &rhSirard S, 1989). E& A JolA A A
A S} v} A= A& HES MEAAS
o] Fytx|ojol FEZ gl vl gR Al AMo
22 1 A7 Q7] g2 HEE AAsE
o] ¥ Q3 thNagai, 2001).

A8 HAs dxEE dukzgo s A3 AA
AFZEEl H7FE TCM199 HiR| oA Al<o)
S E 5 m(Fukui ¢ Ono, 1989), A FH date) o
90%7F A AlA GeHolAW o|F T0~75%7}
B3AA TS ARM AR 2Eddt
(Watson 5, 2000). o|F 5~797+¢] wia4A4L
535t AelA 38 g 20~30% 7ol
o] 7h5et viwtE/bX] Wt oo AlFHTh
(Lim 5, 1999). 2 71K ] AFolx B7
3 A= dare] v dAo] A= AL
dEge] d da @ xR o] A
7ol Ao s dojux] ¢S B ol £ ¥
o] o] Aatx] @] W&ol th(Iwasaki
=, 1990).

2GR ALYz BN A &
HEAIZE R £ (Yang 5, 1990), H|2l4d< Al 7HPark
E, 2003, Ward S, 2002), ¥= <] =7](Blondin%}
Sirard, 1995), Wj=)9] A E(Sirard =, 1989), o}
"= HPark 5, 2004), A3 <1xKWatson =, 2000),
CO, =%(Geshi 5, 1999) I 24| £ o}o] TZu)ck
(Hunter, 2000) 59 2<¢l&o] 93-S vt
3], AL E uixe A7t AL A¥3
SR AJO R wixo] FrrEo] WlE A i,
7] vje] Aol Bog FF AT T W
£ FANIE AR FEH 2L T2 9
g8 $tH(Nagai, 2001). 12y vjddo] glojA
849 Ao tisir e kg Bt Joi(Khatir

o P e

%, 1998; Lonergan =, 1994), T3 Al XM =}=
EFY FSHE LHE A QA& wizlo] %
T BE52E FHriso] dE T HMEE ALe
F/3(Choi F, 20017 AP FZ(Kitos}
Bavister, 1991)ol] & 3&o|%tt. 13y XE71R
ALdeAe Hr7HE digt d7s dA44453 v
wergo] AE At EECE, YA wpnx
9] F4d g d7s AY gles AFol

£ AT 39 Az At oA A
JA&5g A A 2L H7E vEo
A A7 A71e US a3 HAES) 5k
dEH] AT 29, w2 L uinEe A=

F8 ZAS,

M ot

1. B
B Aol AHEE gy T GARRE dEd
o) A3 2 3422 25mM HEPES$} 3mg/m BSA
(Sigma, A6003)7} 715 Hepes-buffered TALP
(HbT) &Y, A9 X482 0.2mg/nl pyruvate(Sigma,
P3662)7F A7}8 TCM-199(Gibeo, 12340-030)&-<
< 712 HiAR dlo] @ 1M E 717 iz &
#(10% FBS, Sigma, F0643)3} AN225 2 2(]
wg/m FSH, Sigma, F8174 ¥ 10ug/ml LH, Sigma,
L9773)& 3% EE o5 HAVEAL, 48 2004
= AAAFEEE H7HE E wAe ¥HS
Ztz} wlA7E 0~9A17F, 9~18AI7F R 0~18A]%F
T A7rsldh APFPEL 6mg/nl BSASL 10
ve/ml heparin(Sigma, H3149)o] #7}¥ TALP&,
A ) u) FE-L 3mg/nl BSA L1 I/EE 10% FBS
7} 3714 CRlaag A& Ztz} o]&3givh 182
Aol AFEHe vgAe nMH2HL mineral
oil(Sigma, M8410)& = X3} 39T, 5% CO, vj <t
71l A H A3 4417F o] A Hi g3t AT

2. HE2O 34 A Heds

WAE FE3e] 25ug/nl genta-
mycin(Sigma, G1264)°) F7}H 0.9% A YA FF
(25~28T)7F EAde B2l Hol 6~TA| 7}l
APHE EATh Y FAaT penecillin G
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(Sigma, P3032)7} H7HE A FHFE 3~43] A
2 ste], 18G FALG ) B 10n FAE o) &
st 27 2~8me] FMIGEEZRE dxaS 3
a9tk slaE dxae Al b
FAZY HAgesl ARG AWS ARk, 50
W AL iAo 157) FESHE A 184
7k £ 39°C, 5% CO, wiekr)ol wioksto 24 A

1) H1SH EE8

AFAE AGYS F FTAZ} D B
&< 0.3% hyaluronadase(Sigma, H4272)7} 3-8
PBS £ 02 587} 7337 pipettingste] B4
XE AAST A0 AstNA A12H ] =3
< #EsAT

H+F
§‘__°,— ZSAAY 1208 A2oA 10;‘<7J, 37C
o] g3 3027 HEstd 33 F 90%

percoll(ngma P4937) 2m &9o] GAX & 15

2422 %(Coming, 430052)°] w14 & ¥
700g°ﬂ}~1 2087 AR F 3R Hzlagr
S 34l 2n 9] A APFAH LA OZ 350g
A Al 1087 ANETCEN HAE AF
sk IE XW%EE 25x10° sperms/nl 7}
HE g 2Aste, dxdo] FA-HoA 9E 464
o] A goYel heparin 249t Hz} 215 A
7h, #% AAEE 1x10° sperms/nl 7} T2 Z
A3 39T, 5% CO; wid7)o Mdgozn A

AFHe Fusgh

4. | 26

ALFA 20N7F T 1570 SAHEE 1Y9)S
3mg/ml BSA7} H7HE CRlaa £ 5046 ¥,
397C, 5% CO, " 7] 4] v okslg o, ik 3d
A EE 10% FBS7} ¥7}9 CRlaa S40 2 U4t
Az FFS WP or(Park 5, 2004),
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i<k 7, 8dse] wiRlE Y MEFE &43}7)
{138t propidium iodide (Sigma, P4170; PI)$} bis-
Benzimide(Sigma, B2261)2 A}4-3lo] o] & By
A& A ATHGilesF, 1995). vivtxe] Fxd)
£ 0.5% pronase(Sigma, P6911) &4 o2 A7 s}
o 28147 F, HbTZ 3~53 AHaad. 12
2 rabbit anti-bovine whole serum(Sigma, B8270)
o) 1:52 34 g HbT £HelA 1A17F W3 &
HbT& o] 1:100 82 3]4 % guinea pig comple-
ment(Sigma, S-1639; P19} bisbenzimide7} 7}z} 4
w/nl H7HAA 1A Aeste] G942 F3kih
HiHix S HbTRE 587F Al3E &, slide glassol
whole mountdted &3 u| A 3o A vtz €] inner
cell mass(ICM)@} trophectoderm(TEYS) A ¥ $&
2b2} 2AbSR T,

6. A *e|

2 A g FANE BAE A8 A=
A 2T LD y ltestS, vErE ] M
2 Duncan's multiple range testE o]&3}gth

2 1

1. 30| B MEs0 OjX= FE

Aegsg wiAd 84 R AT 2EY
A7b @ dE @ A1 2823 AYFA

& ou) v mxle AHE PES A= Table
ler 2} JE2FS TCMI199 v=]o P} A=}
é TF REE T, HEEe TCM199
HHXloﬂ d3, AAAFEE2E 2 A7 AR
sERe 747t Arlego) A13A 288L
273 A7) 54.5~63. O%EH H) =
ol FAHEL I Y AMAFIZERE F
7}ze] 77.4%2A o= zia]-?,] 60.9~68.2
kot frejde P HA dth wrE )

A9 wEee W L HAAFERE 35 3

£

5]
7hEel 26.0%2X B3 R JAAFIEE FF
v 7bE9 9.9%9F ARSI ERE 9= HbL

9] 12.0%HE.TH §251A EUTHp<0.05).
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Table 1. Effects of serum and gonadotropin supplements in maturation medium on in vifro development of Korean

Native Cow oocytes

% of first polar No. of No. (%) of embryos developed to
Treatments .
body extrusion oocytes >2-cell Blastocyst
TCM199 54.5 126 80(65.5) 12( 9.9y
+Gonadotropins 57.8 119 83(68.2) 16(12.0)"
+Serum 60.0 107 66(60.9) 20(19.1)®
+Serum, Gonadotropins 63.0 121 94(77.4) 31(26.0)°

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

2 MES

A =g WA 4 3 JAANFTEEEY
A7t o3 Aakg wivtxe] F48 Hrlasl 4
3] NEFE ZJES AFAE Table 29 2o} &
AXFE 83 95 A2 84 9 AARF5
ER 3F Arheol 2 B 122.0709 132.47
24 8 2 AMAITZEE 2E 9 @2 ¥
+ 83478t [l WThp<0.05). ICM Al
e o] Arkd ¥ A= 2(EA Avte ¥
25570, 83 R AAAFEER 37 Avhe B
26.470)0] @A) vHItE F AP T A4
AASZEE ¥ vlE7ke Hd 8970, A=
ZEE GE AFE FF 11.17))0) vjate] §2) 8
A BUTHp<0.05). TE A 25E 83 g AXAF
322 FE HEol #HE 106.0402A 714 &

grom, 53] @3 2 AUATZER 3F #A%

Fo) B 46/ ke Fel2do] A ATHp<0.05).

2. 22 HIb AlZ|7F HHE R MZES0 DX|

ek

o gk

0

1) BEES

A &L ulAe] Ao HIAZI} g o
EH AlFA 2d€&H AT F ougBd
u A €38 HAES A= Table 334 2ok o
ZEE AdAds A 77 e o] =
HAX, APFS 47 0~9, 9~18 H 0~18 A|zH
o 8RS Atk ALFA 2Ee2 Uz
0] 56.1%%F3Y, APFANME 0~9 AZHEe]
37.4%2A 9~18 A|7H(63.4%)5} 0~18 A 7+Z
(63.1%)] R Blale] §931A WtH(p<0.05).
FAELE 918 A 7HE0] T5.5%2A 713 #UL,

Table 2. Effects of serum and gonadotropin supplements in maturation medium on ICM, TE and total cell number

of Korean Native Cow blastocysts

No. (%) of cells

Treatments N
Total cM! TE
TCM199 7 83.4+17.6(100)° 8.9+3.9(10.7)° 74.6£14.2(89.3)"
+Gonadotropins 18 106.6+11.0(100)™ 11.1£2.1(10.4)° 95.4+10.6(89.6)™
+Serum 12 122.0+13.1(100)° 25.5+4.8(20.9)° 96.5+ 9.9(79.1)"
+Serum, Gonadotropins 16 132.4+ 9.7(100)° 26.4+3.4(19.9)° 106.0+ 8.7(80.1)°

' ICM: Inner cell mass.

2 TE: Trophectoderm.

**. Values in the same columns with different superscripts were significantly different(p<0.05).
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Table 3. Effects of the duration of serum supplement in maturation medium on in vifro development of Korean

Native Cow oocytes

) % of first polar body No. of No. (%) of embryos developed to
Duration .
extrusion oocytes >2-cell Blastocyst
Control’ 56.1% 51(68.4) 16(27.9)
0~18 63.1° 46(67.5) 22(33.7)
0~ 9 37.4° 57(60.7) 27(30.1)
9~18 63.4° 61(75.5) 20(28.9)

' Control: Non-supplement serum in maturation medium.

0~9 A7kl 60.7%2A 7H Wgrout f-oj3t
 AAEA }kn. ARtEsziA e dede
0~18 A|7+70] 33.7%2X4 714 oy b2 2
e} fre 2 A=A gttt

2 HES

Ao gsg A s M2 0E A7l 3
Zhgell met A9 Yad vtz S H7tkst
71 fisted vz e) A EFE AR 7= Table
49k 2o} T AESE 2 2z ol HE 9047,
0~18 A|7HEo] Hat 128.170, 0~9 AlZho] B
110.07] & 9~18 A|7kZo] Ha 117.8M2A 0~
18 AJZkze] 7Hg weket 7 wxhe) frelAhe
AHHA okt ICM M5 0~18 AJHZ o]
W 33370 E22e] Ha 1167, 0~9 Az

o B 1537) 2 9~18 N7+ Hg 19.3749)
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A eFskeh

B AT B9 A AN Yol A
& wiXe] 2 T2E A7ish HEol

@ 23 A8 daa
o AFA 2AH NBLLES ZAHAT,
WiukEe] FAE Holeh) dstel AES

o
Mo o Hy
o
N
>
)
=2
o L

¢

mig oz L ¥ o
>

2
e iy
» 5
oL
g
o
[
o
f
rot

L B K b e =

Table 4. Effects of the duration of serum supplement in maturation medium on ICM, TE and total cell number

of Korean Native Cow blastocysts

) No. of No. (%) of cells
Duration
blastocysts Total cM' TE?
Control® 10 90.4+ 9.1(100) 11.6+2.0(12.8)° 78.8+ 8.8(87.2)
0~18 10 128.1+11.4(100) 33.3J_r2.6(26.0)b 94.8+ 9.6(74.0)
0~ 9 10 110.0£15.3(100) 15.3+3.2(13.9)° 94.7+15.1(86.1)
9~18 10 117.8£12.5(100) 19.3+3.1(16.4)° 98.5+11.5(83.6)

" ICM: Inner cell mass.

* TE: Trophectoderm.

* Control: Non-supplement FBS in maturation medium.

ﬂbc

Values in the same columns with different superscripts were significantly different(p<0.05).
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. 2 hormones, growth factors, vitamins, Zt<£9]

chelator @ nondefined molecule?} F30o] o
Ao Bhe A, AU%A AT, W 2 FH 5
I e o3 IS 3 (Gardner?} Lane,
1993), 2t d DAY A o] 1A H A A(fixed
nitrogen source) 2.2 ZE-3IH(Gardner, 1994). o
B 2/ gHo] AMEFHI o B AA A
9l = A] fetal bovine serumE F=Z | &3}
1o 10~20%9 sx = Hrlati A rhRebecea
=, 1999). Khatir 5(1998) ¥ Pinyopummintr3}
Bavister(1991, 1994)= A A& wi Ao A< A
7t2 YA &g wdggol Z7kst4 2, Loner-
gan 5(1994) 2 Abeydeera S(1998)2 Arutd A
FE BA3tgoh & Add=-g wjAel Az}
S3EE< FSHe} LHE H7be drAzE 3%
(Choi %, 2001), 454 (A9} Sirard, 2002)
o oA E A F2(Kito2} Bavister, 1991) 59}
EE 7RI Qlovt v Eadls 337 X
(Ali$} Sirard, 2002), FSHS} LHe| ©= #7}nu
£ 25 Wb wEde 458l Frhedn
(Kim %, 2001; Trounson %, 2001). ¥ 93¢ 4
ol A ALgdsg WA P JHAAFTE=E
o] ©& E= FE Y7h= Lonergan 5 (1994)}
Abeydeera 5(1998)9] ZAsj et 7ol HAl<o] A
A A1FA Fd&dle ael7t gk e A
Y 7tA] BEES IR JAANTIE2EY FTF
H7'2 A5ste] Aligh Sirard(2002)9] s 9=
W ek oledt Ade ¥ ¢ AHAIEE=R
uF7b WA M E gl TheAT, dH 3
A= 2Ee] #Hrbe wgde fusite
Pinyopummints ¢} Bavister(1994) 2 Trounson &
(2001)e] BRI.& AL AFHEA, A SRt
= AAAx9 7+E unknown factor7} WFEES]
3 Asuos AZE g RS J0E AR
A=

o8 7S A AU wivixe] FHEY
7be wintEe] #nw|AZ HE(Linder?t Wright,
1983), wjut= o] E3H(Behbooi &, 1995), viurFE 9|
A E4(Papaioannou 9} Ebert, 1988), niytxe] o
2o o) ¥ FeHE 502 HAG3AL Yk 9
Z AujAE A BEd dExY A &= A

271 won, Wwzel Pait W 846 B
g2t L, FHE2 BF 7170] 28 Yt o
A F5OE 3t g ABAH WY vk
A 3 4=2] &3 o]t Papaioannou$} Ebert, 1988). ]
W fE iR A ESE 120~1407)0] 27, o] F
ICM& 30~35%, U&= TE Al X2 o]} 7
S HEFTE AL YA FS REE o5t Y
£ A% FTHELE AsEAtHPark F, 2003).
Watson 5-(2000)-2 | 2]/g<ol o] &5 wj=] ol w
2 AzF9 Aozt Y, TUs wiAo) 84
o] Hrte AxEsd 237 gtk I8 Pinyo-
pummints 2} Bavister(1991)& &3 9] HA7I& o
289 s Hao AMEsrt SUHsEA 3, Choi
501999y Azl AN 289 FF
HME NEF7Y F7HeATH 2 Aol A4
S8 H| R o) AXRFEEE] @E FHrlo) wE
AEZS 718 &3k Ao, @39 & A7t
= ICM & FA 2571 §ol8bA Ao ste] Watson
5(2000)2] Ey el Avtd ARG 53] A4
253229 Hrt fFo AAQCl A A=
ICM M E5& F7HZH o, o2 o] ICM
M| Fatet e Aol e A0 R Azt

viREE O] A & A 4bell QloiAd A HItAl7]
o FM= F=2 Aol FaA A7t o] F
oJyom, A9 T&H AHEE AT "two-step”
v ok o] 7l ke 9l ti(Steeves 2} Gardner, 1999). £
AT A(Fig. 9) AU 4 F ANIEA B
Ao H7A 717 A e ERE AE
3 A "o Hruke A1SA 8ol Ao W
& AT A A = BT GAAT, Bl F 9T <
oM golsdrh T v dEES Y
H7HAI 71 W zpol7b gl winkEe] TE %
FAEFE 8% HAVAPY BE 237t glle
u, ICM Al Z s 3ol A 7|75t #7714
gzol o2 ol vste] feolsA Bl ol 9
22 PAo| ot wiwtEo] Axs i €
Ao 88 2 AN} 72+ unknown factor
S #do) & ALE A, uinlx F49
Ay & F e AMES7E AdE wiR
2o Je ws ACE vFo A AR

wjok AAZY AT WwEe FAS A4
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Al e de e Aoz AR
oldel Atst £ el AN N H 52
of WAAE AN MANA A5H YED
A4%3 ANE AR Y B H5aY
G AE MREe FAe B QYA wrE
ARE 22eld, o8 AdE 8 5Ws) )
2ol Lol ICM TS 58 Z/M7E A7
7h futslolol @ Aoz Azt

10 rlo r

o @

2 ATANE 2 AAEHD A YolA A
%8 WAl Arkae azgari 2o w3
& A ovwom N3 2

6}04 AﬂE FE @Es}ﬁv}

1. Aejdsg WA 84 € JHFs22
o] ot wE ¢ GET A13A =¥
&2 = Aol wivtEbR o dg
&2 83 9 HHAAIZT2ZE FE Hul=Z
(26_0%)0] E}]}_—_,L;]. Al }\-];(].-'—'Lf‘_,_EE I;]-E %—]
7hzET et Edrhp<0.05). 83 2
AAAFEEE FF5 ATAA AikE
el ICM, TE, & ME$7E 713 2gre
o, ICM Alx& 83 H7FR 934 Z71
&9 tH(p<0.05).

2. AQAEE WA A HIIA7) BE
e G AIFH 2HE2 AYHE
18417 F<te) Mo A IAA T
B H7EgE Aol WAHTEED B,
A& F IR Y A ZRTE §2
A FATHP<0.05). AJP&E X &
o] F7HA 7l e - dE | wje
& AT ¥R FEolUTh vtz
TES} FAEFE ¥ Aol o, ICM
Axse NS 18A17F Tt Ao 8
A "R E {3l & Udth(p<0.05).
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