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ABSTRACT

The present study was carried out to investigate the effects of maturation media on penetrability of
pig oocytes by liquid boar sperm coincubated with different sperm concentrations in a modified Tris
-buffered medium (mTBM). Follicular oocytes collected from ovaries of prepubertal gilts were matured
in a modified TCM-199 (mTCM-199) medium, modified Waymouth MB 752/1 (mWaymouth MB 752/1)
medium or NCSU-23 medium. Qocytes (30~40) were transferred into each well of a Nunc 4-well
multidish containing 0.5 ml maturation medium. The sperm-rich portion of ejaculates with greater than
90% motile sperm were used in the experiment. The semen was cooled 22 to 24°C over 2 h period.
The semen was diluted with Beltsville Thawing Solution (BTS) extender at room temperature to give
2x10° sperm/ml in 100 ml plastic bottle. Liquid boar semen of 30 ml in 100 ml plastic bottle was kept
at 17°C for 5 days. The sperm with greater than 70% motility after day 5 of storage were used for in-vitro
fertilization (IVF). After 44 h maturation of immature oocytes in 5% CO; in air at 38.5°C, cumulus cells
were removed and oocytes (30~40) were coincubated for 6 h in 0.5 ml mTBM fertilization medium
with five different (1 x 106, 2x 106, 4x 106, 6 106, 10 X lOs/ml) sperm concentrations. At 6 h after IVF,
oocytes were transferred into 0.5 ml NCSU-23 culture medium for further culture of 6 h. At 12 h after
IVF, sperm penetration, polyspermy and male pronuclear formation of oocytes were evaluated. Oocytes
of NCSU-23 maturation medium decreased polyspermy and increased male pronuclear formation com-
pared to those of mTCM-199 and mWaymouth MB 752/1 maturation media. Of oocytes matured in
NCSU-23 medium and inseminated in mTBM medium with 2~4 X 10%/ml sperm concentrations, 50.8 ~
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50.9% showed sperm penetration, 13.3~19.5% polyspermy and 43.9~45.4% male pronuclear formation.

In conclusion, we found out that oocytes matured in NCSU-23 medium and inseminated in mTBM

medium showed superior in-vitro fertilization compared to those matured in mTCM-199 and mWay-

mouth MB 752/1 maturation media and inseminated in mTBM medium. The optimum sperm' concentra-

tions for in-vitro fertilization of oocytes matured in NCSU-23 medium by liquid boar semen stored at

17°C for 5 days were 2~4x10%ml.

(Key words : In-vitro fertilization, Pig oocytes, Maturation medium, Liquid boar semen, Male pronu-

clear formation)
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Table 1. Effect of sperm concentration of liquid boar semen on in-vifro fertilization of pig oocytes
matured in mTCM199 medium and inseminated in modified Tris buffer medium (mTBM)

Sperm concentration  No. of oocytes % of oocytes % of polyspermic % of oocytes with

(x10%ml) inseminated penetrated’ oocytes' male pronucleus'
1 49 521428 27.146.6° 9.245.8°
2 60 54.0£2.9 33.9455" 95+24°
4 4 63.5+9.1 37.7+1.0% 17.54£2.5%
6 45 67.6+3.4 45.0+4.0% 19.7+7.1%
10 60 69.0+8.2 49.748.1° 266+1.9°

' Mean+SE. Experiments were repeated three times.

® Values in the same column with different superscripts differ significantly (P<0.05).

Table 2. Effect of sperm concentration of liquid boar semen on in-vitro fertilization of pig oocytes
matured in mWaymouth MB 752/1 medium and inseminated in modified Tris buffer medium
(mTBM)

Sperm concentration  No. of oocytes % of oocytes % of polyspermic % of oocytes with

(% 10%ml) inseminated penetratedl oocytes' male pronucleusl
] 63 29.7+6.7° 12.0+5.0° 13.9+2.6°
2 63 247+5.3° 173449 16.7+3.1°
4 48 38.9+0.7° 19.5+5.1° 25.8+5.5%
6 59 62.5+6.6° 40.0+8.9° 37.9+6.1°
10 60 64.8+4.9° 42.6+74 40.7+£49°

' Mean+SE. Experiments were repeated three times.
® Values in the same column with different superscripts differ significantly (P<0.05).



Table 3. Effect of sperm concentration of liquid boar semen on in-vitro fertilization of pig oocytes ma-
tured in NCSU23 medium and inseminated in modified Tris buffer medium (mTBM)

Sperm concentration No. of oocytes

% of oocytes

% of polyspermic % of oocytes with

(x10%ml) inseminated penetrated' oocytes' male pronucleus’
1 58 222+4.0° 10.7£0.6° 135+0.9°
2 59 50.8+5.8° 13.3%£1.7° 43.942.5°
4 58 50.9+3.2° 19.5+1.9° 45.442.0°
6 61 554+5.0° 249+20° 46.7x£1.7
10 78 65.3%3.0° 273+1.6° 48.1+1.9°

' Mean+SE. Experiments were repeated three times.

® Values in the same column with different superscripts differ significantly (P<0.05).

AAYE 21T SAANYAgo
th 4x10%ml AAEE M=
BARUE Bt B2 ek
NME SAANEA Lol hHAHYE B =4
vebdch B Alge] AFE Table 13 zHo] A&
sloll EAAol = AR UEHLL

1

3. NCSU-23 MHIRIOM H=et HZEZS m-
TBM 2HHXIA AAHAOR FojaFst At
NCSU-23 A% 29 mTBM =4l =] ] o

AR AR FEst AFA wAE o
&S AwH W Table 30 Ve nhe} 7o) 1x10°

/mle] A= 2x10%ml~10x10mle] =
S HUE AAAYE, pAAAYE 283 &
AR go) doit) B A AAE HY 9
AR Aol AL 2x10%ml~10x 109mle] R =%
Z AYFAE T AF HE3e] Ao e E

& 4 ok

tlo

Jél"

kd

V.

DAY NG o] &3 #5HA] Yoshida F (1992)
2 A gz Aol LFH mTCM-1993 mWaymou-
th MB 752/1 AR A A48 ¢E IS mTCM
<199 AR A 2.5~5x10ml HEAAEFE
2 AAFANAS W AALNEEL 717} 873 94
%, JE]X $4AY FAHEL 637 91%e B

Eted

Wang 5 (1991)2 £2-83] Z#}2 mTCM-199
AeuAoA Axd GEHE mTBM A A
A HERAAEEIT 25~50%10%ml HEE 5o
AdFge As AAHNEEL 85~89%, thYA
YL 62~67%, 1 FAAHY 2 A
FAEL 5~24%AHT RrEsh

Abeydeera®} Day (1997)= BF53|4 & o] &3¢
A (Pursels Johnson, 1975)2. 2 NCSU-23
Aoy A48 dEFS AZPAEEA} |
x10°, 5x10° 283 1x10%ml §E5 3t 124
ZF Pl A AR Y &) 247 39.9, 835 1L
23 86.9%, tHAAE &) z+z} 162, 57.2 1)
I 64.4%, 83 SA4AEH Aol 91.9, 885 11
27 92.9%2tY. B33k h

Coy § (1999) BTS3]A o} -& o] &8 4 A4A
o2 mTCM-199 A& oA ALs G2

5%10%, 2.5x10° 71817 5x10°/ml BT E 39 18
AZE ek A3 AR PSS A7 206, 56.7,
90.7 1T 99.1%, THRARAAYLL 7tzt 428,
52.7,70.1 283 91.2% 183 SAHHHAY &L
57.1, 61.8, 57.5 18]F 71.9%t7. Rystgon,
mWaymouth MB 752/1 A &)X ¢} mTCM-199 &
)R] = mTCM-199 A sl 2| of v] ¢ 7 &
< VeIt Bustsch

olAo @ Azt E ArAAE FHs B
o w4 dxEe] Ads F AANAY LS o
AAAYE S ELE, G H AL, A



A5 % (Wang 5, 1991; Yoshida &, 1992; Abey-
deerag} Day, 1997; Coy %, 1999)¢} Aol A7
w g et dE & dgol YFHUT

Coy 5 (1999)° o5t 3 AY A& F
BEF ¢xd APy we bE £ dou
AAsESE FA7E Aoy stk 1 £ A
g ARe ol YAFE oA HAAFETL
2 Zlo] 34AY Ao Ut ABHOE
AEdEHE mTBM FAMAR a4 2
FE= mTCM-199 % mWaymouth MB 752/1 A<
)z} B3l NCSU A&wjA 7t 438k =
g BTS 34do® 59 BEG AFgde] 9
FAA AZAAETE NCSU A%u)x 2k mTBM
FARAMA 2 AM 2~4x10%mlo} gl Th.

V.2 o

B 3= mTCM-199, mWaymouth MB 752/1
I8 NCSU-23 AguiAolA A&A7 dx g
S mTBM FAuR A dgdde Y5 oL
slo] FYUAA FEHEZ AP 2N A
FAg ol A2E AT P NPz
A AAE QT

ol GEHES 0.5 mle] ASulx]ol 2 well
D 30~4070% As}sieh AGAHY A2E A
2 90% 0|49 FEAL A FFAAFES A
gatglon] FAF 5 2A17F Bl 22~24Ce
A27kx) WA ZTh A7 Wzhek AL BTS
FHAoT 2x10%ml ARAETE ZA3t 100
ml a2 30 m¥ #Ude 17CAAM 5Y
B3k 59 BAF 2540 70% oA A
A2 A9 5FAo) o) 23tgh 38.5C, 5% CO,, 95%
T/ 2P CO» wrIolA 44A7 A& F
cumulus cellEo} AAR A& GEFHS 0.5 mle
mTBM $Au] Ao 30~40704 AHslsty HAZA
AEEE 1 2, 4,6 1872 10X 10%m] 5 EE 3}
Fsta 6A412F B FAAAT AdFHA
7F E9t 0.5 ml2] NCSU-23

mTCM-199, mWaymouth MB 752/1 1|3 NCSU
23 Al A A A5A7 GEFHE mTBM 34
iRl A AAA MO 7 Qe e A NCSU-23
A& Ao A gt dET] SAAAHYA S0
EUT AR YEo] @kth NCSU-23 A <u)
Ao A Asdt dEZIEE mTBM FAHuA A A 5
A% A% FARAAEEE 2~4x10%mlo) o,
AR LS 50.8~50.9%, HAALYEL 133
~19.5% 187 LAANFNEE 43.9~454%%
o

AEHOZ NCSU-23 AxujAdAa &=
mTBM SR A A AR FEZFH-E mTCM-199
o]u} mWaymouth MB 752/1 A &ujA] ol A A& 5]
I mTBM FAMANA £48 GEFRT $F
3t A, AFE e AT 17CAA 59 F
oF RESH A el © Z NCSU-23 iAol A A&
3 dEHE AYeAsr) A% FHYATEE
2~4x10%mlo] gtk

rot

V. ASE

1. Abeydeera, L. R. and Day, B. N. 1997. Fertili-
zation and subsequent development in vitro of
pig oocytes inseminated in a modified Tris-buf-
fered medium with frozen-thawed ejaculated
spermatozoa. Biol. Reprod. 57:729-734.

2. Coy, P., Martinez, E., Ruiz, S., Vazquez J. M.,
Roca, J. and Matas, C. 1993. Sperm concentra-
tion influences fertilization and male pronuclear
formation in vitro in pig. Theriogenology 40:
539-546.

3. Coy, P, Ruiz, S., Romar, R., Campos, 1. and
Gadea, J. 1999. Maturation, fertilization and
complete development of porcine oocytes ma-
tured under different systems. Theriogenology
51:799-812.

4. Funahashi, H. and Day, B. N. 1993. Effects of
the duration of exposure to supplemental hor-
mones on cytoplasmic maturation of pig ococy-
tes in vitro. J. Reprod. Fertil. 98:179-185.



. Funahashi, H., Stumpf, T. T., Terlouw, S. L.,

Cantley, T., Rieke, A. and Day, B. N. 1994a.
Developmental ability of pig oceytes matured
and fertilized in vitro. Theriogenology 41:1425-
1433.

. Funahashi, H., Cantley, T., Stumpf, T. T., Ter-

louw, S. L., Rieke, A. and Day, B. N. 1994b.
In vitro development of in vitro-matured pig
oocytes following chemical activation or in
vitro fertilization. Biol. Reprod. 50:1072-1077.

. Funahashi, H., Kim, N. H., Stumpf, T. T,

Cantley, T. and Day, B. N. 1996. Presence of
organic osmolytes in maturation medium en-
hances cytoplasmic maturation of pig oocytes.
Biol. Reprod. 54:1412-1419.

. Kikuchi, K., Nagai, T., Kashiwazaki, N., Ikeda,

H., Nouguchi, J., Shimada, A., Soloy, E. and
Kaneko, H. 1998. Cryopreservation and ensuing
in vitro fertilization ability of boar spermatozoa
from epididymides stored at 4°C. Theriogenolo-
gy 50:615-623.

. Long, C. R., Dobrinsky, J. R. and Johnson, L.

A. 1999. [n vitro production of pig embryos:
comparisons of culture media and boars. The-
riogenology 51:1375-1390.

. Mattioli, M., Galeati, G. and Seren, E. 1988.

Effect of follicle somatic cells during pig oocyte
maturation on egg penetrability and male pro-

nucleus formation. Gamete Res. 20:177-183.

. Mattioli, M., Bacci, M. L., Galeati, G. and Se-

ren, E. 1989. Developmental competence of pig
oocytes matured and fertilized in vitro. The-
riogenology 31:1201-1207.

. Nagai, T., Takahashi, T., Masuda, H., Shioya,

Y., Kuwayama, M., Fukushima, M., Iwasaki, S.
and Hanada, A. 1988. In-vitro fertilization of
pig oocytes by frozen boar spermatozoa. J. Re-
prod. Fertil. 84:585-391.

. Pursel, V. G. and Johnson, L. A. 1975. Freez-

ing of boar spermatozoa: fertilizing capacity

14,

15.

16.

17.

18.

19.

20.

21.

22.

with concentrated semen and a new thawing
procedure. J. Anim. Sci. 40:99-102.

Rath, D., Niemann, H. and Tao, T. 1995. In
vitro maturation of porcine oocytes in follicular
fluid with subsequent effects on fertilization
and embryo yield in vitro. Theriogenology 44:
529-538.

SAS/STAT. 1996. SAS user guide. release 6.12
edition, SAS Inst. Inc., Cary NC.

Wang, W. H,, Niwa, K. and Okuda, K. 1991.
In vitro penetration of pig oocytes matured in
culture by frozen-thawed ejaculated sperma-
tozoa. J. Reprod. Fertil. 93:491-496.

Wang, W. H., Abeydeera, L. R., Cantley, T. C.
and Day, B. N. 1997. Effects of oocyte matura-
tion media on development of pig embryos
produced by in vitro fertilization. J. Reprod.
Fertil. 111:101-108.

Yoshida, M. 1987. In vitro fertilization of pig
oocytes matured in vivo. Jpn. J. Vet. Sci. 49:
711-718.

Yoshida, M. 1989. Improved viability of two
-cell stage pig embryos resulting from in vitro
fertilization of oocytes matured in vivo. Jpn. J.
Anim. Reprod. 35:34-37.

Yoshida, M., Ishizaki, Y. and Kawagishi, H.
1990. Blastocyst formation by pig embryos
resulting from in vitro fertilization of oocytes
matured in vitro. J. Reprod. Fertil. 88:1-8.
Yoshida, M., Ishizaki, Y. and Pursel, V. G.
1092, Effects of maturation media on male
pronucleus formation in pig oocytes matured in
vitro. Mol. Reprod. Dev. 31:68-71.

Zheng, Y. S. and Sirard, M. A. 1992. The
effect of sera, bovine serum albumin and follic-
ular cells on in vitro maturation and fertiliza-
tion of porcine oocytes. Theriogenology 37:779
-790.

(842} 2001. 12. 21./ A=A} 2002, 1. 28.)



