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SUMMARY

To improve the efficiency of in vitro production of embryos with follicular oocytes in pig,
the recovery rates, in vitro fertilization and development. The resuits obtained were as
fellows:

The number of oocytes recovered 37 ovary was 1,365 by aspiration, 1,884 by slicing and
3,830 aspiration post slicing, per ovary was averaged 103.5 aspiration post slicing than 30.7
by aspiration and 50.8 by slicing (P<0.05). The percentage of grade I and I oocytes
recovered was 0.05~0.2% and 1.7~2.3% respectively (P <0.05).

The fertilization rates of ejaculate and epididymis sperm was 83.0 and 83.1%. And
cleavaged rate was 60.8 and 69.0% respectively(P<0.05). However, there were no signifi-
cant differences between sperm sources. The clevage rates of fertilized oocyte was signifi-
cantly(P<0.05) higher as B.0(92.8%) than TALP(90.1%) or mTBM(80.1%). And in vitro
developed to blastocyst rates of mTBM media used for fertilization was significantly (P<
0.05) higher as 12.4%, compared with the results using the media of TALP(1.6%) or B.O
(0.0%).

The embryos developed 2-cell stage after in vitro fertilization were co-cultured with or
without POEC and BOEC in NCSU-23 and TCM-199 media. In vitro developed to blastocyst
rates was NCSU-23 with POEC(2.3%) or BOEC(1.2%), but in vitro cultured in TCM-199
medium with POEC or BOEC was not developed to blastocyst. The percentage of embryos
that developed to morula stage in 0, 50, 100, 200 and 250.M was 16.6, 22.0, 13.5, 19.0 and
22.0%, respectively.

{Key words : oocytes, aspiration, slicing, fertilization, g-mercaptoethanol, culture, por-

cine)
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Table 1. Effect of collection method on yield and grade of porcine follicular cocytes

No. No. of No. of oocytes No of oocytes classified by grade(%)
Collection
od of oocytes recovered per Grade I Grade I Grade II Grade N

methods ovary recovered ovary rade rade rade rade
Aspiration 37 1,365 30,7 3(0.2 )® 24(1.8)* 368(27.0)° 970(71.0)®
Slicing 37 1,884 50.8° 1(0.05)* 44(2.3)*  490(26.0)® 1,349(71.6)*
Aspirati

piration . 37 3,830 103.5* 5(0.1 )® 66(1.7)* 623(16.2)>* 3,136(81.9)>

post slicing

Values with same superscripts in the same column were not significantly(P<0.05) different,

2, M3} ufflolof o+E MeATHE

A dsTe AAY A FAAA0 L Fd-g
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Table 2 ¥ 3914 B¥& H9} 2t}
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AL 27}t 83.0 2 83.1% =M AT {9
F(P<0.05)1 =tol7t glfich. A 5ol o] Fof
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v oe] BEE 60.0%9 #2913 (P<0.05)
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2A 34 Yl #2134 (P<0.05)2 o] 7t
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3 ¥gtew, mTBM s gl-& ALR-33& W7) 7t
2 =3 (P<0.05). wintxrize] d¥g2 B.O
ol e vtz 2e g AT TA-
LPuj oM 1.6%9 we&&3s mTBMdorM &
12.4%9] WiwtE 2 gesle] §2 % (P<0.05)2 &
ol & Rt}

Nagai $(1988)2 $AA AL o83t My &
AdelM H& R £HE AL E W 23Y
& AU (79%)7 AN (42%) Rt & FPE& A

Table 2. In vitro fertilization and cleavage rate porcine oocytes by different sperm source

No, of No. of oocytes No. of oocytes
Sperm oocytes used fertilized(%5) cleaved(%)
Ejaculated sperm 792 658 (83.0) 482 (60.8)
Epididymis sperm 705 586 (83.1) 487 (69.0)

There are no significant (P<0.05) differences in fertilization and embryo cleavage between the sperm source.

Table 3. In vitro development of IVF-derived porcine embryos culture in different fertilization media

No. of No. of No. of embryos in vitro developed to(%)
Medium  oocytes cleavéd(V)' - : . *
fertilized ( 2-cell 4-cell 8-cell Morula Blastocyst
B.O 347 322(92.8)* 61(18.9) 61(18.9) 56(17.3)  44(13.6) 0( 0.0)®
TALP 344 310(90.1)*® 157(50.6) 115(37.1)  80(25.8) 61(19.6) 5( 1.6)?
mTBM 181 145(80.1)® 98(67.5)  86(59.3) 72(49.6)  39(26.8) 18(12.4)®°

* Values with same surperscripts in the same column were not significantly (P <0.05) different,
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Table 4. Developmental ability of fertilized pig oocytes in

7t oA Al A% FRolgx wusu
Yoshida $(1992)& ANAAL o) &3t 87~
94%9 A& AU Kaudgoen, ojg 7
< A B d7EHNY FAR AFHon). W

different media and co-culture

Culture No. of No. of embryos in vitro developed to(%)
. POEC* BOEC**
media embryos 2~4 cell 8~16 cell Morula Blastocyst*
TCM-199 + - 284 70 (24.6) 60 (21.1) 42(14.7) 0(0.0)
- + 210 95 (45.2) 65 (30.9) 21(10.0) 0(0.0)
NCSU-23 + - 384 264(68.8) 173(45.1) 70(18.2) 9(2.3)
- + 309 225(72.8) 143(46.3) 58(18.8) 4(1.2)

* There are not significantly different on the same column(P<0.05).

* POEC : Porcine oviductal epithelial cells,
** BOEC : Bovine oviductal epithelial cells.

Table 5. Effect of the addition £-ME in NCSU-23 media on the in vitro development to the porcine embryos

Concentration No. of No. of embryos in vitro developed to(%)

of 8-ME* embryos culture 2-cell 4-cell 8-cell Morula*

Control 306 234(76.4) 198(64.7) 156(50.9) 51(16.6)
50.M 266 210(78.9) 181(68.0) 159(59.7) 60(22.5)

100 M 302 200(66.2) 156(51.6) 111(36.7) 41(13.5)

200.M 300 194(64.6) 162(54.0) 129(43.0) 57(19.0)

250, M 263 171(65.0) 151(57.4) 128(48.7) 58(22.0)

*There are not significantly different on the same column(P<0,05).

*B-ME : g-Mercaptoethanol.

Fig. 1. In vitro development of porcine IVF embryos.

A) Expanded blastocyst for 6 day cultured,

B) Hatched blastocyst for 7 day cultured



Kikuchi $(1993)& B.O0 §d4o2 +£3& A&
AL o AYYAH Lo 59%A M, AAYEE
68% 24 A Vet Bstgu.

Wang 5(1997)& A )5+AA] mTBMu| %9 &
Argete] AAFAE FET FFEE NCSU-23,
TCM-199 ¥ mWMe g Ztz} wjd-& &2 sty
AL LEL FE3HS 9 30, 19 % 6%/t vitx
2 gasigon, Aoy de) Auae vigd
o] G Wol Wz B3P NCSU-23 ¢
TCM-199u} A o A o] Adwgd gL & 47483
9} o4 zpol & Brh.

ol4e] AAE B W Mg AAM AHE-E
£ Ado] £ALFH B d¥S VAR g
Aoz noln, NALH L vlFd e ztole] wE
A ggge ¢agdA FRG AMH oz 4
£ o] Mt ¥ 2o Ao JYE VA
v Aoz yztEd,

5 e

B AFe A A5 Ty Aide) Ao A
FAZYA AduFNAE Hsaa dEH
o 3y FAe] Fold B Ays 3=
o MY5EH 2 AYYL L A WYES
Aol 7o sz gl

E3FozRE AP G dEAM FUY,
Ay 2 9 ¥ AEY 5o d¥XEE AHd
o FFEZ B/ IAFE&e 2AEIALY, A
S G AL AN JLAAA v E AL A}
28l AYFAE A FAH NS B.O,
TALP ¥ mTBMu| g o g A9 +3 & Ao
Wjgix g el wedge2 2AIAY. TCM-199¢9)
NCSU-2371 2uj kool OECM2 #7138t Ful
oz Hwt¥r|ze ALLEL AAIGon,
NCSU-23 7} Euf<fd o] g-Mercaptoethanol-& 3
7tste] Fujgs At & AT dL& F
g 8 oFsd o3 2o

1. A,wydEs 24z 3709 GARRE dag

B4g GXETS FY F APl 1035742
A FYEA AN 30.7 # 50.8 80 §9
H(P<0.05) 2.8 g0l B4t} 5

—191 —

XA F 15F(grade I) 2 25F GEFL20.
05~0.2% 2 1.7~2.3%FZT 224 u]l$ ¥k
o, 359 dEIE £ F AE Pl 16.290
24 FY9ds Ay 27.0 € 26.0%12 0 F
8 F(P<0.05) 2.2 @A el

2. ARG AR PLE ALSEHS
o FALL 77 83.0 ¥ 83.1% =M FAYp
ol %94 (P<0.05)81 =tojrt Atk M
Ho] o] oA YA EY FUET ANH Y]
60.8%24 P2 A EH A &L 69.0%
g} £93(P<0.05) 2ol ¢t Aol ¢
E¥Y Y¥XFL B.O, TALP @ mTBM $3 &
wjekd o FAFY & FEitd FHALdds 4
ANe W 2882 77 928, 90.1 R 80.
1%24 B.O wigd& A48 ozt {93
(P<O.05) 22 A Jegth A5
A Z7|RAA  AdurizkA Y adEe
mTBM & AHE-5t5E Wt 7+ &3t
T (P<0.05). ¥itErze) ¢e&L B.O 4
Fdole WEtEsze wade UAW
TALPH Yo A& 1.6%2) 2a&3 mTBM
AME 12.4%9 wivtx 2 wgste §93
(P<0.05)%! xFo}E Rc)

3. TCM-1997] ¥ul )<l o] POEC ¥ BOECE &
st GeugAAE Adgs A4
2 o vtz 2o wae giley, NCSU-23
71gujgA oz ste] POECS Fuldg AA
Qg de 384 FARF 9(2.3%)71 w
W¥yie ddstgeni, BOECS Fuigg 4
A 8L w3099 A BN 4(1.2%) i ut
2rl2 ¢usdH(P<0.05). AdFATS
NCSU-23 wj¥de] g-MEE 50, 100, 200,
250, M E AH7tete] A G g AAEUE o
Adwge wa-ge 225 13.5 19.0 € 22,
0224 Fxd w& #9%(P<0.05)3 0=
figion, Wit 2o wg e Fro FA 0|
A3 gk

(e

ita]

Caamano JN, Pugh ML, Rowson AD and Youn-



gs CR. 1998. Effects of oxygen tension and the role of #-mercaptoethanol in preomplan-

B-mercaptoethanol on development of in vit- tation development of bovine embryos.
ro produced bovine embryos. Theriogenol- Theriogenology, 46:429-439.
ogy, 49:196(abstract). Mattioli M, Bacci ML, Geleati G and Seren E.
Edwards RG. 1962, Meiosis in ovarian oocytes of 1989. Developmental competence of pig ooc-
adult mammals. Nature, 196:446-450. ytes matured and fertilized in vitro. Theriog-
Funahashi H, Cantley T and Day BN, 1994. Dif- enology, 31:1201-1207.
ferent hormonal requirements of pig oocyte Nagai T, Takahasi T, Masuda H, Shioya Y,
cumulus complexes during maturation in vit- Kuwayama M, Fukushima M, I[wasaki S
ro. J. Reprod. Fertil., 101:159-165. and Hanada A. 1988. In vitro fertilization of
Hunter RHF, 1991. Oviductal funtion in pigs pig oocytes by frozen boar spermatozoa. J.
with particular reference to the pathological Reprod. Fertil,, 84:585-591.
condition of polyspermy. Mol. Repdrod. Niwa K and Ohgoda O. 1988. Synergistic effect
Dev., 29:385-391. of caffeine and heparin on in vitro fertiliza-
Hunter RHF, Lawson RAS and Rowson LEA. tion of cattle oocytes matured in culture.
1972. Maturation, transplantation and fertil- Theriogenology, 30:733-741.
ization of ovarian oocytes in cattle. J. Rep- Prochazka R, Kanka J, Sutovsky P, Fullka J,
rod. Fertil., 30:325-328. and Motlik J, 1992. Development of pro-
Illera MJ, Lorenzo P, IlleraJ C, Silvan G, Portel- nuclei in pig oocytes activated by a single
a A and Petters M. 1992. A simple medium electric pulse. J. Reprod. Fertil,, 96:725-734.
supports in vitro development of one cell em- Renz L, Torres C and Rath D, 1992. In vitro cul-
bryos from miniature pigs to the blastocyst ture of porcine embryos to the blastocyst
stage, Theriogenology, 37:225. stage after in vivo or in vitro fertilization.
Iritani A, Niwa K and Imai H, 1978. Sperm pen- Theriogenology, 37:283.
etration of pig follicular oocytes matured in Suss U and Madison V, 1983. Morphology and
cuture. J. Reprod. Fertil,, 54:379-383. meiotic development of bovine cocytes cul-
Iwasaki S, Nakahahra TK, Shioya Y, Fuk:ishima tured in vitro. Arch, Androl., 11:217-218.
M and Hanada A. 1987. New methods for Takahashi H, Kuwayama M, Hamano S, Tak-
the recovery of oocytes from bovine ovarian ahashi M, Okano A, Kadokawa H, Kariya T
tissue in relation to in vitro maturation and and Nagai T. 1996. Effect of 8-mercaptoet-
fertilizatin, Japanese J. Anim. Reprod., hanolon the viability of IVM /IVF /IVC
33:188-192. bovine embryos during long-distance trans-
Kikuchi K, Nagai T, Motlik J, Shioya Y and portation in plastic straws. Therigenology,
Izaike Y. 1993. Effect of follicle cell on in 46:1009-1015.
vitro fertilization of pig follicular ococytes, Wang WH, Abeydeera LR, Cantley TC and Day
Theriogenology, 39:593-599. BN. 1997. Effects of oocyte maturation me-
Leman AD and Dziuk PJ. 1971. Fertilization and dia on development of pig embryos prod-
development of pig follicular oocytes. J. uced by in vitro fertilization J. Reprod. Fer-
Reprod. Fertil., 26:387-389. til., 111:101-108.
Lim JM, Liou SS and Hansel W, 1996. Intra- White KL, Hehnke K, Rickords LF, Southern
cytoplasmic glutathione concentration and LI, Thompson DLJR and Wood TC. 1989.



Early embryo development in vitro by co-cul-
ture with oviductal epithelial cells in pigs.
Biol. Reprod., 41:425-430.

21. Wiemer KE, Watson AJ, Polanski V, Mcken-
na Al, Fick GH and Schultz GA. 1991 .Ef-
fects of maturation and co-culture reatmen-
ts in the developmental capacity of early
bovine embryos, Mol. Reprod. Dev., 30:330-
338.

Yoshida M, Isigaki Y, Kawagishi H, Bamba K
and Kojima Y. 1992. Effects of pig follicular
fluid on maturation of pig oocytes in vitro
and on subsequent fertilizing and develop-
mental capacity in vitro. J. Reprod. Fertil.,
95:481-488.

Zheng YS, Fiser SP and Sirard MA. 1992. The
use of ejaculated boar semen after freezing

in 2 or 6% glycerol for in vitro fertilization of
porcine oocytes matured in vitro. Theriog-
enology, 38:1065-1075.

ol s, 2%, YA, 1994. A FETY A9
AgAl AAAFI2EY Hobt A4, Al
g4 B gl viXle 4% dFeFES
o] 48314, 9(1):85-93.

o] B-E, AEE, o1F3, z7E, ol3E, $Hy,
1997. 8-Mercaptoethanol }7}e) 28 & %
il AMeug f3 {IFUFSAA IR,
21(4) :389-396.

s, ug, w34, o|F 4. 1996, A-F oAl
xote] Fulgo] HA A 2w
d vXe 9% X5 |4 %A, 11(3)
:217-223.

(B4 £ 199. 10. 11 / A= L=} : 1999. 11. 30)



