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The effects of antioxidants on the in vitro
maturation and viability of porcine oocyte
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CHEJU NATIONAL UNIVERSITY

Summary

This study was conducted to investigate the effects of antioxidants(SOD, Catalase
and Taurin) on the rates of in vitro maturation, viability and subsequent
fertilization of oocytes cultured in mTLP-PVA medium.

The result are as follows;

1. The effect of SOD (Superoxide dismutase) on GVBD of oocytes ; the rate of
germinal vesicle (GV) was much higher in the medium containing 500 unit
(8.7%) than control (2.7%) and 400 unit of SOD (0%) and the addition of 400
unit of SOD increased the oocytes showing GVBD(germinal vesicle

breakdown) compared to other treatments.

2. The effect of SOD on the expulsion of first polar body (Pb 1) of oocytes ;
the addition of 200 unit of SOD significantly(p<0.05) increased the oocytes
showing MI stage compared to control and 100 or 300 unit of SOD.

+ A F 3 Z(Cheju National University, Jeju. Korea)
*+ A F A 8 A(Cheju Experiment Station, RDA, Jeju. Korea)
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3. The effect of catalase on GVBD rate of oocytes ; the rate of germinal vesicle
(GV) was much higher in the medium containing 250 unit (23.7%) than
control (2.7%) and 150 unit of catalase (11.4%). However, the addition of
catalase significantly(p<0.05) decreased the oocytes showing GVBD stage (M
I - MII) compared to the control.

4. The effect of catalase on polar body 1{Pb 1) of oocytes ; the addition of 200
unit of catalase significantly(p<0.05) decreased the oocytes of MI stage
compared to control, showing that catalase may have adverse effect on the

maturation of oocytes.

5. The effect of taurine on the GVBD rate of oocytes . the percentage of
germinal vesicle(GV) was much higher in the medium added 7.0 mM of
taurine. this concentration decreased the ratio of GVBD stage (M1 - MI)

compared to treatments.

6. The effect of taurine on the expulsion of first polar body (Pb 1) of oocytes ;
the addition of 2.5 mM of taurine significantly increased the oocytes maturing

to second metaphase(MI) stage compared to the control.

7. The effect of antioxidants on the ococytes maturing to MII stage . the
addition of SOD and taurine significantly(p<0.05) improved the nuclear

maturation of oocytes, but not in addition of catalase.

8. The effect of antioxidants on the viability of oocytes using the Celltiter AQ
System ; the addition of SOD and taurine significantly(p<0.05) increased the
viability of oocytes compared to the control, but catalase decreased.

9. The effect of antioxidants on the viability of oocytes using CFDA stain; the
addition of SOD and taurine significantly(p<0.025) increased the viability of
oocytes compared to the control, but catalase addition was not different from
the control.

Results in the present study indicate that medium containing antioxidants such
as SOD and taurine improved the maturation capability and viability of oocytes,
indicating that antioxidants might remove the free radicals produced in culture

environment , and so on.
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1.I¥ @&

SREFMRA S B - T THACAA, AR
A4 2 ety ajls THIEEA, f14t
oA e WAkl 7hesie, A"
S ol&3 71xd+ ¢ FEHANST
Holo] g8 4 A& HWA7F FdEh

HA SRS Aol B - XN
oy 2Ao] 7MEEtte Aol d4F AT
Aol olg) Hiuso goh(Mattioli 7,
1989; Nagai %, 1990, Yoshida &, 1990).
a3y HA GEAXE Ao Ads
ANZAEL o), EARAY GEAE B4 b
AAH g ZH(Sato T, 1978
Yoshida %, 1989), #{#8 %% (McGaughey
2} Polge, 1971), %1 F%8 2 LI
B (Yoshida ¥, 1990) 5ol =A YEetd
o olg g M ALAY dAEo AF2
4-cell block 5, ¥t A& st AU
o] g, Atz AAE avhFE FAsA
gt @A e7lE 53] 2olAME fa5tel
AN BAE FHEINS BMId g E
fF8 93 douy, oln HdLst dAol
gout HAANME EFE 92 AFde
W2 gigh (Mattioli &, 1989 Yoshida &,
1993).

webd, A EARERIVM; In Vitro
Maturation) - #84+%Z(IVF; In Vitro
Fertilization) - #8#+3/E(IVC; In Vitro
Culture)2 Eb7}Sofl wis] o g A7)l
Aegd uALRY F4Ed dF 94U
& FHEA ¥ F g FALS
71 E & gl

¥HEE FATY AY wiFA, A9
gt #Ado] wAsed 1 4UAFT

9] Y& free radicalel AlAFE 2 Tt
Free radical® W@, FASHS T
A Az gor T AR, F
FEEY RE AFEAMN A BYA
3, AEY Ao #HJitsE FHAA
AE7NTE &7 Ao Husy
29 tHCorsby 5, 1988; Joenje, 1989; Bize
%, 1991, Miyazki &, 1991).

AujFd HolM P = free radical
9 AL oA == F3 AlF7] A
A2 712 Hiye] AT F, 40
A el AYLAE Fxd7] A& T
A X (Berg® Brem, 1990) =& d#4d
AF(Lu %, 1988, Goto &, 1989; Fukui
5, 199009 FARS TS A A
9] WA go] FIHHA, A A Z 7}
free radical®l #A3< AAFHA7] HEl
gl Z7H3 Ao AR AT

%% Thompson %(1990)2 A A ¥
o] Fujoko] FAzEAE AT
pnglon AFFYPFAY superoxide
dismutase(SOD)E  #HAtst¢2E &3
AA2 ABAIIE AAEA AR A
= glutatione, peroxidase, catalase % ©|
gt HZoe ol AFPRL
9l SOD, catalase % taurine 5% #2
ga3t2AL AY wWEd dol At
o FATJ AR JAE IFHH}Y
A9 FRTY YL KL FIALGR
B o&n JrHLi %, 1993, Umoako %,
1992). 23y E3 six] GRALY A
A% ujkel oA, o5 Atz B3
o &7 iy THEF dAFAAE A
glon, witg A3 AgAAZH o]
g g3 230 IRAEY HAgds

ol
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meA, & dFe AEAE] RS
WFANSE Exoz 1) GRAEY
sl vAE FAstAe] dF, 2)
dRAZY F5EE AMGVBD) 2
SA(Pbl) ¥4l K B
9P, 3 dEAEY YE L A&
FastAe] 4%, 4) mTLP-PVA W%
Hol X AQA&EE FZAX] A5
A&l datd AAY s vt A4
Bol sl 48& dAlstsh

A =

m#® % =

1. H2MZ & 45

Aoz MABH KRHIEA
¥ & 4 AF FIRPS M
(BPszfig) o) Adelol A HASHE FA
A, o]F FAINFT AEst HE $2
WA HPHZ Y] MBS HENERTZHA
dojupa] ek a3y JIERE Xk
B#H GEHAEZE AHsg HGg z2A
stoll A #8415 &St H, RASHS FHESH
o F2RASADH =23t (Pincus®
Enzmann, 1935). o] @42 A KB
GEHE M= oo A3l
By Ath(Edward, 1965; Foote%}
Thibault, 1969; McGaughey$}t Polge,
1971, Sato %, 1978, Motlik %, 1984;
Eng %, 1986). 138y =hA] kpi# ¢
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AXAME @THY H7iE 24ste
g 7Fg F83 8AF9 el H2s
Bo#dhfd mgsts Al717F Bz}
met 2 McGaughey$t Polge, 1971;
Sato &, 1978). Yoshida 5(1989)& ==
AR GEAXZ F2RHS A
EY3tE AI71E AAAHoz AR 4
o Y& R 30MTF A
A 7o B $H gRelA
oA KR GEAE M Lo
543 Frtste Al7lE #ftFaiiel hCG
FoE  36Azelgln BIaHm Yot
(Hunter®} Polge, 1966; Mcgaughey,
1978). 181} Meinecke €} Meinecke-
Tillmann, (1979)2 hCGE %43 #H=A
AX KB FEAE RAHH A
7V #hrEe] HAd55ES 858 &£ g
v A7l hCG F49 HF7} olyg &
qF 48X olFExy RIElm Yot
mEbA, RS AN BEEE 7S
N1Hdeg A AY%EY FUIANE
HES 39, BRAME 3047 AFo
A vk At 2 AEyye] o ga
Aol 7b Qd, EEAMEE 24AHEE 484
A gzl AL AYPses Hoz
BhA A uidst A KR GRAX
o] WAz Q3= A GEAE )
Aol a7t g3 Ade AL AA}
Fig= o

2. HRMNEO & Mz M= X
ZIIXHMPF)

AA, E7 R A KEH GRAXY
AEF ol = RASH AR B
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I1(MPF; maturation promoting factor)
7b £d9da Bagx Ao (Fulka,
1983; Fulka &, 1985 1983).
Motlik2t Fulka (1986)°) <j3t&, |9l
3t R ARH GRAMEANAH MPF %
Aol 23 Algte] GEME A
A3 gz g, Kishimoto (1989)
of os&td, AF JduAT HPLBE
AdolA MPF &4e fk#oHEH AA
of Z#slod FIRBSH P HA
of 23% AITALEA] dd 2P
dx $c a2n FRASEFARS T
7 oA £@ste F2RAL AT o
Al Huxo 2F RAFHTETS T
Aol AdEg T=F, AFH FEARY
MPF &AL G E7)d= HEITEEKO
&aA AN, FIKNAFUTI] °1F
e HHHSERA &Aoo AFIdTn
B35 3 gltiHashimoto®t Kishimoto,
1988). §#, HA GRA L HFHA
o oA, dEAzel gty o]
MPFE #4438 Ades oz H|F9
o MPF &4o] @A oJ&st
A AF o dRAEGE A #
o7} gleAoE AAHI Ut HI,
Mattioli 5(1991)2 A NAM AT RE
A7l R F2EBSHPHIZ S BiTH:
ol YR AMES MPF7} it H+=d
gl Aol Fesitty RuHn Yot
(Mattioli &, 1991).

w4,

fr n

3. MM HBMEY Hel+H

HagREoAA GRAX K A
dte 713le ool 13] AFoln. wat

A o AA 7 el GRAIE HBUKET}
AdstA st Aol AAFAHE EFHFH
2 AAE7] A8 e Fast A9
=3 HA GLALE AYFAHIG,
s =AT AdsH 33

A eA ZA 2 270 ol 49
Heo] A dFHFA, 27 ol

BTRAC #HESE dARFRE R
A Azl gAAMOoZ o wto] B¢
AS FHRF JGEAEZE W
By o] FAHAY HEE W
g AT 2EHE AMERA ged
2 283 YriYoshida %, 1989). s
A= #ERZHEA AT FHA 9
dr Az A7t Az, 74
ojake] ¥y} FopXoti RuEIT gl
t} (Hunter, 1967, Hunter %, 1976).

o ox mo 4 ox |o
ox
olf
fo

oo

¢

& GRAEY FR)NE FHol el &
AsA Eon AdHD Aok we,
92 AAYE GRAEY A FHolA
Wds AP A9F
sue A4E GRAEY K3 MK
B A&t GRAE MG 2
A7} obF 23, A%ol Fae ool
AT AU B Wl 32

g

%o 4ol

4. HDHEQ SYNH HHSH

A2 Agds dEAREY l

HA5Ee AW Asdol vd 2, )
A GRAEY A% - AGFAAN
MAsjordr FFoltk Yoshida %(1992)

[v]
A%
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si2) BREHEM S At 9 R QX e fimeme] gE

oo X o rlo
ox L

HA FEN (PFF,
porcine follicular fluid) H7}8 #%

daglel e v w4 Waymouth
Ao FodtA =ter A A

MdE7E Aotz ok, Waymouth
WG AF LI29M XS] FTAL W
doz gy ZAoltt (Waymouth, 1959)
T o] BERS B2 Mool A, ¥4
o2 TCM-199 Wigaz 29, 53
Waymouth ¥ g9dell= glutathione 3

GSH 4 714 Q) cysteine (CySH)e] TCM-
199 Wikt e FHEo gt
Yoshida $(1992)2 Waymouth ®j 93}
sty YA, ded 2o T4
¥ mTLP-PVA ujdode] GSH F&
CySHE #H7lstd ¢t A, CySHE
AP $HE ANMse anvl
ARNo™ Waymouth wvjke] Ao}
Has e &0 gk s,

$H, CySHE GSH9 #A7)dely
(Meister®} Anderson, 1983), A# 2t 3§
2HANE dRAXW GSHZE 4%
o B9 SA4AY FHgomo g
F2% golztn  AAH A Calvin
%, 1986; Perreault 5, 1988; Perreault
%, 1990). GSHE MRl Fdfel ¢
AEWe GSH¥ T CySHe ¢ &3}
(Meister, 1983), AA U] 717 @o] &
At tripeptide® SH”| {L&#eltt.
Meister®} Anderson (1983)el <]&}H,
GSHE 1) AXJe &AHE 2 5HEF9
SH”1E ®33%, 2) SHY], S-SAE9
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KR} doddtct, 3) @M bk, & @

fitm™E 2 #27] (free radical) 59
fRe (AshErR) o #Adc 4) @S
%, DNAZA, HHHEAR #Bddes 5

2| 7kA] ARy #eEdl BA% g g

5. Ae+Fo
CHExtsd
FHo2 MABmY GRAZE

Fo ¢ﬂ$aw ha s o) 3 0] A
o

ojste =2l U

—J o

A~
B

AwrE& dozl 174
Brek 4 BAE ALsto A
A}of o A A A =
GRARZY AegFATGE g, HA A
A= AYFAAMe AHRFA
&o] Eo} AAHoz A -3
o Aol FAA H
A GRAEY ARFA
W3 Hais Hun o
Hog FAAIIe W
of IA| ot
HA FEAL
HE fEfl 93 79 day
Hy-g BITE F e ZAF7 HiEd
TH(Hunter, 1990). ¢35 & 483 o=
Aojst ALY, G v HzE 9
Moz EASH, AMAFA QoAM=

mlo

mﬁlﬁ

=3}

o o
ol

5w
et AWFY 2

oﬁ

En

Lo

| [o]
AEA &

gteh =3 s
o] Hroj7] 2t
A3 i

o]

&

%

2%
‘r‘

T

.

gAzFAe HErt F7M3ty BRuy
I ) tHHunter, 1990). M +H9 734,
dRAE o] w7 138
o9y FE £38E A% A4
N ANERY A4S 20 g5 BTE
ez gk LHEE GEAXY A9
FA BE SEAEY Aey g
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olUzt Aatel FAFHAE AA &
sk, FARE Aol HA A
AYE, AANS frlde AR A
oko] "oAol sl FHNagai ¥,
1984; Cheng, 1985). 18jy FHId = 4
BHEEY FEERA e s
& ggAol gldx 3te Aol -

LTS %o oM, dAHFE ol
Aoz fAEAAN AAFH HIEE
Zol7] Y3 FHOZA, 7t FEA
o} Az HEAME FAHFE WH
T oAsTh AAZ BT fls oS
317] 8 olF:3 AYFAHES AN K
gol A, Tl #4 W& xHIER
W SARERH Gl FosA =dTn
B 131 rHTateno$t Mikamo, 1987).
2 AYFHAME iR F 6784
A AE sl YA M Cheng F,
1985, Nagai %, 1988, Mattioli &, 1989
Yoshida %, 1990), "i& ¥ Tl 3
W)z gl Fao] s E A7 @
x| ot

Ca’e A FATYE, AL #
7] ok ohgl, GREAMIE thAa ol
72 BEo BAsE FKERME(cortical
reaction)o]l 8% A& o (Guraya,
1983). E3ur3ol M, KEEK S ALY

W JALe vz wolrizte Fuygd
sgdguse F718dn AZdH"Hn gl
thAustin®} Braden, 1956, Barros%

Yanagimachi, 1972). &3, Cran#% Cheng
(1986)C FAulA o) Ca® #ES F7HA
718 H2] FeAze &g % A
72Uz Fa2age fkweol wAdgn
angch a2y Yoshida F(1993)

Cran® Cheng (1986)°] B % Ca® i#
B 76lmME FAuA ] Hristd A9
FAE A3z GARFHLEL B HA
ottt ook BuzZ] AFHI}
gg olfe FAMA #fHo Us
Caie GRME Rob: Hfol EEMNS
2 A% vz, 2 A% AR FHF
A5 2 HAQuE /718 Z&AHoE &
¥ A77] dEolgtn Atsd

drdxye ¥323¢e AR FA
o] wol7)z wdo] F83 S =
dl(Cran, 1989; Cran# Esper, 1990), &
239 AFoe £38 A8 B(TEM)
o] Al& 5o} gtti(Zamboni®t Thompson,
1972, Cran %, 1980 Kruip %, 1983
Cran®} Cheng, 1985; Okada %, 1986).
a8y TEME A4S o, B R
FEo) Fuwrsld ANHoz W=
gz o6 2 230 AR W
BHAKS ZAtEdE A7 Ao o]
% MFAe PAH FEAXY EFHH
ol BEAES e B0 &FH 3
oA, #KHHEE EAF lecting probe=
AHgstd yBAD| sl EFAH
@itol 7t5 stacn B ATHCheer
£ 1988; Ducibella, 1988, 1990). Yoshida
£(1992)e 29 =R dRA XA FITC-
PNA(peanut agglutinin) probe’t ¥% 3%
Y Az FEEHGn 2udAd. F
o|£2 FITC-PNA probe % #HA @07
o] o3 FGMITEME ol&dd A
GE Az KA TR @& 3
Y 2yo Wzds oirsidd. 4243,
1) GEATY ®Fol AP wt B
2n9ge @il BHS 3 2) E5HY
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U A44 o159 A7 @ Heye v
BAE A 027} gl 3) A
A%, fdzel WY Fzzde 2w

A8A @3, GAYL dBRR 7
299, 0 A9$Y F, IR w23
W REA), ge 2 ARBe HR
S oRx sl Aol7t AT
stk 2y AP S G Ael5H
N SRSl wAsE 4AFY 3
Y24 E23Y 42Y 3Hd AR
nAZE BB wob Ao

A

s By

49
54l
6. SitstA|

ofuj:Abs} xupe] EajolA Erlx| A
3I9E2-2 free radical® IH3HEHEA(H200)

g s, oAE L vl g o)
ES 3 Eoln AEE &AL

o] FAEZREH HEE BT
A8 A peroxisomeol2t B¢ oz
g AE AT a9ige g
A A Z1th, HAstA = peroxisome
FEEA o AdE
93 2H0.& 2H0%

O

l

=
O

3} glioxisomes®
catalase A4
0% #3jAIY,
A3l 49} hydroxi radical, superoxi
radical 59 ML} FEL (excited-
oxygen species)< 73 Bl ZAY
3714 dALY RAEEA YAEY. A X
ojg} & FAHUMLIFES FHHY3)
7] 9180 A catalase} SOD 59 ol o
7HUEE 7HA 1 .
SODE uwiguix|o] H7IPE o o] &
+ mouse®d] 2-cell block& 3| AAA
g FAdo WS FTHATE

A

£
B
T
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288 72ty gl (Natsuyama %, 1992;
Goto &, 1992). &, o] A4 & wAdFd
+e717F 449 o, S7|7h AskEo S
Aol A= % H(Natsuyama
5, 1992).

T3 SOD+= mouse?l Yoo thak
At doke 3ol JF HRN v (Noda
191), B4AA A=A SOD
Atz o) MEQRH + 20; — H.0;
+ 0& FAAFI= A FA
AN o9t Fe urgoA SODe=
H:027F 28 =72 A @A

o2 RH wE BRI

3ted AlE o
o AAE D ok W 2xF 7 HeO2

7]

S
A=

=
T

fr ojn

L==4
0 of
)

& H0% A4aExZ E3g & U3
of ME okf A3 FHsol 9Ix)
BAT, HOo e PARAE A8
2R W 2R U@ BasY ofn

g 34 7 3o

Catalase= H20:& H.0%} O A2 wh
2A #4A0T Al g ABA] T A
ol A i wiFA, @A T uigd
Fol H:O7t BT, 53] A9 wjda
MAaFEI L 713ERAA wigsid
AP EE H0:%S o Bolxl=A gt
Holt}, °|EH 02 catalased] H7}= o]

3t AN o2& X YA
catalase®] 7} A E ¢4F = g
Atk BuEy Jok(Li F, 1993). ol f

g ZAsll= Leggre}t Sellens(1991)7} mouse

o) wol ¥a| wug Azst YA ok
o5 AR AHlH wHel Hrg

ImM glutathione® mouse® zygoteZ}
blastocyst® 2L FHAF|=H olF

adAolebn 3 Utk 22U, catalase
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7} 2 X719 mouse ol FHHEA, W
Hol Hy0p9 AARS AR g A
catalase A7l M E AAEHA F=
. adez wjdRed FHA HO0:E
AAEE WREH 7 Fe] Hasn, H
7}El catalase® & I7F §le Aolth(Li
%, 1993).

otu):=Abo]l AEQl taurine®] XEAt
o ATW AEAZFEIEZA F
gt Chan 5(1979)°] H1 38}
(1973)& taurine®] B -adrenaline
+8A& %3l adenylate cyclase 9
882 A% AZdozA AEYW cAMP
A4S F2AlA, hormone ZF
lipaseq! cataacholamined] X% 3}
#3e FAANZGT B3 g
Li %(1993)2 taurine< oxidation®]t}
peroxidation®] MAE2FZHE HxX=E
B33 1, Ding $(1993) SAESFER
B AET &8 WAty B stu
oith. taurine®} 2 ATF-EAQ hypotaurine
2 3ol Eo] E B-ofvlxitoly T
2 ZTHFY 4R AA7IH(Meizel, 1980;
Casslen, 1987; Miller ¢ Schultz, 1987)
7 1z7+e] A2HHermvann %, 1986) 1
gz Az HAAREE(Velazquez T,
1986)0l Bl nFE2Z EAFE
el SEFY ElEzte AFFAd
73 taurine?] o] Bol LA Ut
(Mrsny %, 1979). Hamsters] A& &
g 34 2 AEHAL #FA37] A8
v okul x| Wofl  taurine®} hypotaurine©]
2 8 3}cH(Leibfried9t Bavister, 1981, 1982).
8t taurine®} hypotaurine2 hamster
o] FAFHAE FVHAIATH. AodA

B o o

&
K
o
A

Fain

L

=
o

off ox -

tl

o2l \‘ﬂf‘

%= # AWl hupotaurine® EMe F3
2 Fe &g F/HAIFEHBall F, 1983).
A mouse FAE A FAFHE
et =dls taurine F7H7F ¥8A @
01 23n"n ItHFraser, 1986). AHg
Aztel 7% taurinec] H7HE wiA| oA
FRo] Wz Aoz BRuHIL YA
Tk (Mortimer, 1986, Chan, 1985), taurine
o o3 ALl FUHE AeERE B
o] +rtHMahadevan + Trounson,
1985). wehA, FA4H ERF w A
AolA taurine?d] d&e FH3| HIHA
7 i & 4 Uk

Taurine& 4R A& wjoy 1%
2 A" taurine F e 4@
E719 A7 aga o] F Fo dEA
¥ fotuite FQo FAEClH
e A5 FARAZ ZEY
tH(Oza %, 1985). dl& EW Ata7]
(oxygen radicalE& 3% AYS 33
=4, Nastuyama %(1992)2 Atsi&dA
thioreduxino] @A S-SAY}S AL
AlA, moused] 2-cell blockg A AIZ
ot R ugch RDujA ol taurineol &
o] oA @A # 3FEQ glutathione
o] Eo} 9jt}. o] glutathioned T¥H32 <
A3E WA sk, RDujA| o= PlAg
*=(ImM)2 EA%Y. Dumoulin &
(1992)& taurineo] AA71#AA 2 K
"¥E2EE moused HWIE BITE
FAE AAHG

taurineo] #(Eppig %, 1990)%+ =7
(Reed %, 1992), 283 E7o] ALEH
e e E AAAA EFode Aol o
o] ot2i A Qlth. Hypotaurine UFFH
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HA} Gpidamiel AR o ETRE) MRl E LM R

AlZ) hamster ®je] WAl T ol
(Barnett &, 1992), taurines ®|m* 2t
@& 313tEol7] # ol taurined H7t
g RDHMAI AdEae] {83 w=]7}
gz FHckLi %, 1993). uwabA
taurineZ 53] uf Lo zlo] T 5o

gom, WEgeEe F7h A2 F Qe
gty ¥ 4 k.
m. #p 2 Jik
1. SAME ¥ AEHYUY
dAAA  FAVLE EEBAM X
29 HAAF 70~100kg) GAE 20
el AMAel WF 4 AF09%

NaCl, penicillin Gk:0075g/ ¢, streptomycin
sulfate 0.05g/¢)7} 9} B2y (3
0C ~37C)ell AR 1A HPA
2 gursld HA¥e FAIEE HFig. 1).
Ao} 2 7] F: superoxide dismutase
(SOD, Sigma), catalase(Sigma), taurine
(Sigma), CellTiter AQ System Kit
(Promega), ELISA, CFDA (Sigma).
AR AFE FAAZTAANA AT
BEAANE AdFAHd AE3AT
AH3E 308 ool HAPHUZ b
&t BSAS AAME H7iet A g
T2 A EL1500rpm, 583H 23] A
F A8 FAEAT HEo AL )
S 2AFE Table 1, 2, 39 Yehinh

o) =
AA

o

Lo
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Table 1. Basic compositions of Hepes
mTALP-PVA (washing)

Components mM g/500m¢
NaCl 127.00 3.7109
KCl 3.16 0.1178
CaClz - 2H-0 2.00 0.1470
MgCls - 6H-0 0.50 0.0508
NaH:PO; - 2H.0 0.35 0.0273
NaHCO; 2.00 0.0840
Na pyruvate 0.10 0.0055
Na lactate 10.00 0.925m
Glucose 5.00 0.4504
Hepes(Na salt) 5.00 0.6580
Hepes(free acid) 5.00 0.5980
Polyvinylalcohol 1mg/mé 0.5000
BSA 1mg/mé 0.5000
Kanamycin 100ug/mé]  0.0500
Phenol red 10ug/mé 0.0050

Table 2. Basic compositions of maturation
media (mTLP-PVA)

Components mM g/500me
NaCl 114.00 3.3311
KCl 316 0.1178
CaCl; - 2H0 2.00 0.1470
MgCl; - 6H:0 0.50 0.0508
NaH:PO4 - 2H20 0.35 0.0273
NaHCOs; 25.00 1.0501
Na pyruvate 0.10 0.0055
Na lactate 10.00 0.925m¢
Glucose 500 0.4504
Glutamine 1.00 0.0731
Isoleucine 0.20 0.0131
Methionine 0.05 0.0037
Phenylalanine 0.10 0.0083
Cysteine 057 0.0345
Polyvinylalcohol | 1mg/mé 0.5000
Kanamycin 100ug/mé!  0.0500
Phenol red 10ug/m¢ 0.0050




sh2| SRRrmAel R R ARl olAE NiRLMY ¥

IVM & IVF

Aspiration of oocytes Collection of Semen
(hand-pressure method
from 2-Smm follicles
Washing with Hepes Washing by centrifuge
mTALP-PVA and Time at 3000 X g,
. Smin(2times) in Saline with
mTLP-PVA(4times) BSA and antibiotics
Culture inmTLP-PVA '!'
° Adjustment to 2 x 10
for 46h (38°C, 5%, CQ, cells/ml
in air)
\ In Vitro /
Fertilization

10 oocytes/ 100428 drop
2~ 5% 104sperms/ml
in mTALP-PVA
(ZmM Caffe:'-i; +3mg BSA/

(" tmsemination ]

1 !

[ In Vitro Culture ]

i |
[ Fixation & Staining ]

. :

i
Evaluation for Maturation Phase-Contrast Microscopy
& Fertilization (magnification at 40~1000)

6h after culture . .
TCM-199 + 10% FBS .

12h after culture
Acetic acid : ethanol(1:3)
Fixation for 2—3d
Staining with
1% Orcein

VNN N

Figure 1. Processes of in vitro maturation and fertilization in porcine
oocytes
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2Ey For Oocyte Viabisiiutuym g

Culture of Oocytes Culture of Oocytes
. B 5 B
Reaction for 1 ~4h Fluorescent Reaction
(2044 MTS+PMS/100¢¢ well) (CFDA, Culture for 10min)
5 B 5 =
Assay Observation with
(ELISA Reader, 450nm) Fluorescen_t th)croscopy

Figure 2. Methods for the viability assay of oocytes using CellTiter
AQ System and CFDA-test

Table 3. Basic compositions of Fertilization
media (mTALP-PVA)

Components mM g/500mt
Na(l 114.00 3.3311
KCl 3.16 0.1178
CaClz - 2H:0 472 0.3469
MgCl; + 6H:0 0.50 0.0508
NaHzPOs - 2H20 0.35 0.0273
NaHCO3 25.00 1.0501
Na pyruvate 0.10 0.0055
Na lactate 10.00 0.925m¢
Glucose 5.00 0.4504
Polyvinylalcohol | 1mg/mi 0.5000
BSA 3mg/md 1.5000
Caffeine 2.00 0.1942
Kanamycin 100ug/mé¢ |  0.0500
Phenol red 10ug/mé 0.0050
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2. HlM=

d7d A2 dae ¥
AAG the 18gauge FAk
10ml FA7IE AR
t}. vjel 2 (0.22im millipore filter2 <
7 27 &F ph 7.2-742 =A< )
F7lel A 6AIZE T HY AFHY 94X
Rz} GEAHNEE FA3A glass test
tubedll &4 5% AA F Hepes mTALP
-PVA AH & vix2 23 A3 F A4
#Av] A stol mTLP-PVA A sl
A 13 A, TEE HUE AHeugd
M AT} AT GRAEE 13
A A wfFe Aok (Fig. 3, A).

G ¥ Y4 (PFF) : 4¥ A& 15ml tubed)



x| SREEANSl RARHR R R PIAE geme] B

Yol 3000rpmoil Al 1083 44EE ¥
0.45/m millipore filter2 o3 ¥ 044
0.22im millipore filter2 HF o3 ¥ 5
6C water bath 14 3083t vlE3 A
2lata] - 20Co] BE AL od Al
SA1= vy HA volumedl 10% A7t
AL-&-s ot

Aol @ IRAEE AP wgd
o)Al AMtata] petri-dishol Paraffine oil
(sigma)Z HE3g F SOD, catalase,
taurine®] Fxo| wa GEAXLE
HEANF Fxo wel Z+ZF 100p o
Gl AHo FaE 10744 Fo CO. Hi
%71 U(95% humidity, 5% CO2, 38T)el
A 48217t vl (Fig. 3, B)3Fth.

A&nA - 48A3 vlE ¥ fine narrow
pasture pippette2 Yzte] JFHAEE
0.1% hyaluronidase2 A A% S slide
glass2 &4 cover glassg& Y1 7P A
9 42 BHAAI D 2 H(acetic
acid 1: ethyl alcohol 3)& &S acetic
alcohol &l 2~3¥47 nAsA &
A7) ¥ 1% aceto-orcein® 2 H¥&
¥ manicure2 %A 2 F
& o] 7 (400-100080) o A EAL
nAReYch FrAT #AHL Hunterst
Polage (1966)2] #ylel wel, A27+€

A=

x) x]

o 2 r-?‘-" -r

A=
93

gl

(o]
A 3

o Z7)(metaphase 0)%!
drAEe #AH3Foh

3. CellTiter AQ Kit& O|S&
M 5%

Tetrazolium Compound(3-(4,5-dimeth-
vlthiazol-2-yl)-5-(3-carboxy-

methoxyphenyl)-2-(4-sulfophenyl)-2H-t
etrazolium, inner salt ; MTS)+ phenazine
methosulfate; PMS)E A2oA {4
71 % A AMgstgon zZH e T
ahed Adsufd 4841l &4 3t

mTLP-PVA 89 1008 dropell MTS
+PMS &3 HE 20pt F7iste wig7] o
A 1~4A17F &< g A F, ELISA
Reader(450mm)oll 4 &3 3} A tHFig. 2).
o] kg9 A& A Mestd o
&3 Zo.

MTS(Tetrazolium salt)g Al Z& W3-
A7), Aotde A EUFE dehydro-
genase?} %7] "o o] A7 MTSE
23 3lH formazano] FA T wetA
ELISA9I M= #A® formazand &3 3
A €

4. CFDA(carboxyfluorescein
diacetate) & 0|28t MEN &3

CFDA-testl & # 5(1995)2 %
& A5 FAHSA 4 ATl Wiy
Aaujok 48AZ AENE A st
CFDA-stock-& DMSO(demethyle sullfoxide)
2 g3 CFDA 20m> formaldehyde
(37%) 1.7mMZE PBSel HF 384 ¥,
G X HgHF Huksto 1083 W
g7l A ¥Burg A7 F B-fiiter& A}
&3t gFAA L A HFig. 2).

5. Aei+d

A4y A 2 A=A AF o
Mkgel A=Hol2zRE AHY A2
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SHA| ORRHEAES) (RO R RSl vl fiRERle wE

BAAFE FANEFD FEZAA ALS
Y FEE)E ol fdtdd. HAS A
Adegstd AFS AAG F, FAE
A2l A E4(100mg/ ¢, BSA 100mg/ ¢ 2
kanamycin sulfate #A7H&E 23 A H
(1500rpm, 5% QAR F, 5x10°
cells/mel HEE AAE 43t
{Fig. 1).

A wA : mTALP-PVA%(3mg BSA/
m¢, 2mM caffeine 100gg/m¢, kanamycin
sulfate ¥7H& Alg3dtg o9, phe 78
o] H=& FAst wigrielA 6A12HF
F HPA A

A+A A=) d(48ATthe] B¢
YEAYEE 28 mTALP-PVA FAHuX
2 A3 ¥ mTALP-PVA A=A drop
(0.1me)ell 10~15704
stk AFHA $EE 2~5x10Ymeo]
HES ZA3o Asuigd 2L 74
244 6AIZF DGA-HAY FuYE
AAIE AT S 6A1ZF Fo] GRAME
o HYd gle AR 2 GFAEE A
Adted e 2 (mTCM-199+10% FBS)
2 238 AAE 3, AZsA T2
ol A 12413 F7F w3t A tH(Fig. 1).

G ¥ FARAY  FH F 184
o FAHB}E ethanol+acetic acid (3:1)
2 2~347r nAHFT F, 1% orcein M
Hog HM3o fAAduFoz T
AT AEE YRATFAN AT
T §AAAYMmELR )] TEE B,
A Ad@Fror dta, Fapo] Y
A7 I AS 9A4R FABeER
o, nRrt AdXse AHYE &4
Y YAAJoz BASNA.

3 A 2] 0
% FAE AA

JResIns. Anim.Sci(Ehfl 3% #¥ : 15) 101~136

116

Al
=

6. lEF

1) dRAX AgAdKo] vX= g
A A - A ZAME, SOD
(100, 200, 300, 400, 500 U), catalase(30,
100, 150, 200, 250 U) ¥ taurine (1.0,
25, 40, 55, 70mM)E Al&3t ¥,

2) dRAX Z+EE AH/H(GVBD)
L SA(PB I A= A
o A% : GV s GVBD~MI
dog2 BHsld B4t

3) GRAXY JELA = F4
st 4F - FAAE Ao
BAYE Y & CFDA 2 CellTiter
AQ SystemS o] &3t ELISAoIA A
E4E FA3sA.

4) mTALP-PVA uj g R 494
S dRAEY YA S HYFH

1871 ol A& AUY&), OA
A g 2 FA4RY HAHgd s
AEH
7. A2

A¥AFE Chi-square F Ao 93td

o)

e HEhAT

[e]
I



A PREpAERES) fhAABLE R EfrtEel vlAE HiMLES B

Figure 3. Morphology of porcine oocyte-cumulus complexes.
A: QOocyte tightly enclosed by cumulus cells before culture.
B: Oocyte with fully expanded cumulus cells 48h after culture.
CC; cumulus cell laver.
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shA) SpabR el AR R AHH PAE il pE

V. &R 2 %

1. H2M xS 2+Ed MH(GVBD)
¥ SH(PBNEYN D|x= &
stH|o| B

GEAEE As5ulg 48R3 F acetic
alcohol &qe] 2~3YU3 A 24
AlZl g 1% aceto-orcein.Z F A3}
Rok 2 F 9 3AFE v 7 (400-1000H) o
A odate] AdS BA A Fig. 5, 6).
dEA¥e] #AHE Hunter 9 Polage
(1966)¢] Wl wel, A2PFEE F71
(metaphase ) A& A&5d GEAX
2 By 1 Ade g 2o

D d2Axe ZEA AMN(GVBD)
2 SAMPBDIAA vlX= SODY 43

U sdAd GV vl &2 0~87% W

d¥gonw, SOD FE¥E ®HY yzxy
27%0°l vl&] 400UY o 0%=2 7b @
a, 50U o 87%E MR E=d. @
A #AFEEs g ¢x, 5 M1 ~M
O ¥&2 91.3~100% B e9, SOD
FrEE BY dR27 97.3% &
500U o 91.3%& 7F& 21, 400UY
q 100%% 7t ey M1t &
ate YA A FttH(Table 4).

SAE BEstd gH8] Hd&5E 9=
g 42, & MO ¥&L 643~87.2%
90, SOD ¥=4¥= HYA dzy
67.1%°1 ®l& 100U 300U o 64.3%
2 7hE ¥3, 20009 W 872%E 9z
Tof v FostA =RHHp<0.05). °l
2 AREREH, HA dRALY A5
& SOD 200U& #H7F 3%4€ o 7%
F A o] At

FistA 24 SODE A9 RE 522

Table 4. Effect of superoxid dismutase (SOD) on the rate of meiotic maturation of

porcine oocyte

Concentration ~ No. of oocytes No. (%) of nuclear stage
of SOD(U) examined GV Met I ~Met Il Met O
0 73 2(2.7) 71(97.3) 49(67.1)*
100 42 1(2.4) 41(97.6) 27(64.3)*
200 39 2(5.1) 37(94.9) 34(87.2)°
300 28 1(36) 27(96.4) 18(64.3)*
400 30 0(0) 30(100) 22(73.3)™
500 46 4(8.7) 42(91.3) 31(67.4)®

Porcine oocyte were cultured for 48h in mTLP-PVA medium containing the
various concentration of SOD, fixed for 24~48h and evaluated for the nuclear

stages.

GV : germinal vesicle, Met I : first metaphase, MetIl : second metaphase.

a, b Means with different letters are significcantly different from each

other(p<0.05).
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shA) BRaHEMS) AR D Bl mAE MRS BE

Aol B¥s1 Q0% (Thaete &, 1985),
superoxide anion radicalsoll ¢j3t M X <&
Aol dig AETH FARARAN FQR
&t (Fridovich %, 1983). SOD= 1) A
A FATY 24E7] AAENE FE,
2) AA FABY wpRE|7tA BES
Z2(Goto %, 1992, Noda &, 1989), 3)
ez AR F5EFZ(Lit  Foote,
1993a) S #AstH, Mg SODY 2z
ol M E WA UAA FRARL, o]
E dAFaEL2 SOD7F wigd F9 free
radical & 3} A #H 7] ol u) Aol
FAEAG R FE55n ok wpA 2
Ay AFNME SOD7} ol¢h #e #H&
of o3} &3 200U
A8k Aoz ArgH

Aol &

2) deAx¥e 75E4d AH/N(GVBD)
2 IFAPBIIPAl v catalase?
93

Table 5914 BE s} o] mA=

dapel GV bl &L 27~237% HAHNS
o, catalased] 7} TE¥E BY dgix
T 27% vl 150U¢ o 11.4%=E 7}
2 gn 25009 o 237%E 7HE E%

o AFEEE A 4= MI~M
O H&<L 763~97.3%%F oM, catalase
g BY giFT 97.3%° B3

/0UY o) 763%2 7 2kt o] Ao
A ZHE, catalased 250U o] #H7}
e e 23y BFEEEE ANG
GRATE gzl vis AAR7F
A F93kA B tH(p<0.05).

Aaedad MO Y€ 41~-671%%
WETe fFARE A FgolU 2T, catalase
g Y dlEZT 67.1%° vl
200U o) 41%2 #3A 2}Hp<
0.05). olA+e] AINZRE catalase A
FoM A&gol At Agol AL
5o} catalase: A GEAMES] dxd
negative 42 3t Aoz gAY

Table 5. Effect of catalase on the rate of meiotic maturation of porcine oocyte

Concentration  No. of oocytes

No. (%) of nuclear stage

of catalase(U) examined GV Met I ~Met I Met Tl
0 73 202.7)° 71(97.3)° 49(67.1°
50 40 7(175)° 33(82.5)* 26(65.0)
100 39 6(15.4)° 33(84.6)" 23(59.0)*
150 44 5(11.4)° 39(88.6)" 21(47.7%°
200 39 7(17.9)* 32(82.1)° 16(41.0)*
250 38 9(23.7) 29(76.3) 20(52.6)*

Porcine oocyte were cultured for 48h in mTLP-PVA medium containing the various

concentration of catalase, fixed for 24~48h and evaluated for the nuclear stages.

GV : germinal vesicle, Met [

: first metaphase, Metll

: second metaphase. a, b

Means with different letters are significcantly different from each other(p<0.025).
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Catalasex RE FE& A4 A

1 Ao H0.8 H0Z BLAA FHAt
3 A Ao 93 MILEHS Woldes &
A2 ¢33 AHAebi 5, 1974). 23
catalase® #H7t= A E7Y Ay
A B5o] v ZFHHIAHLI F, 1993
a; Legge %, 1991). catalaseE #H7}3t %
S o acrosome W& &3} ATl o
M 23~53%2 FH7bel vls ZHt

A, T3 Az} LPC(lysophosphatidyl
choline)®] EFHIME FAHe el bl
AAurgo g7t ATt Bize T
(1991)e] B3 dHem Miyazaki ¥
(1991)2 catalase &5 A E7]2] uj
ol lejA SOD % SOD-+catalase
A2 7ol vs) &2 fIRTn B33
o, B 479 HAAx olF JdFAEY
A&t 4R8P 3, catalasers HHA GE
MEe A& HAAA "‘]'*]'51' AA Sl
3k Lol zte] Qe AR FHAG

3) drAxe ArEd AAMGVBD)
R SAPBDIAA vAE taurine?|
i

o)A =wzlel GV &L 24~65%%
=, taurine ¥E¥EZ XYW dFF
27%9 w3l 1.0mMY wl 24%=Z 7%
w3, 70mMY ® 65%2 7H &tk

g A M1 ~MIO vl&e 93
5~976% G +=H®, taurine FEHEEZ BY

2= 97.3%°l Hl&) 7.0mMY o 93.5%
2 73 21, 1.0mMY o 97.6%= 7}

T Ut 2 23 =5H taurines 7}
e W WFE FRAEAM 90%
o) Aegdol ANHUL(Table 6).

Al MO v &8 61.9~86.8%%
=4, taurine ¥FEHZ YW FF
67.1%°) ¥l31.0mMY o 619%=2 713
23, 25mMY o tfRFol B8l3 86.8%
2 fYstA w%oH(p<0.05). ol ¥ #

Table 6. Effect of taurine on the rate of meiotic maturation of porcine cocyte

Concentration  No. of ddcytes No. (%) of nuclear stage

of taurine(mM) examined GV Met [ ~MetIl Met I
0 73 2027 71(97.3) 49(67.1)°
10 42 1(2.4) 41(97.6) 26(61.9)"
25 38 2(5.3) 36(94.7) 33(86.8)°
40 33 26.1) 31(93.9) 23(69.7)*
55 38 1(26) 37(97.4) 26(684)"
7.0 46 3(6.5) 43(93.5) 34(73.9)*

Porcine oocyte were cultured for 48h in mTLP-PVA medium containing the various

concentration of catalase
GV : germinal vesicle, Met I

. first metaphase, Anal:

, fixed for 24~48h and evaluated for the nuclear stages.

first anaphase, Metll :

second metaphase. a, b Means with different letters are significcantly different from

each other(p<0.05).
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shA) gpfRAnel AR E 2 Tl RS iR BR

o] taurine¥ % 25mM ©]¢<d
o] Z7}%lo} taurinee] A
Ago FasdE 3o

Taurine2 448 XF%
e e EA3Y YR 2 i
o2RH AIE BIdE AR
z}o} }(Shihabi 1989; Uchida %,
1991). taurined] A Eujtstyd Fag F
go AU FATY AuigA 24
st SAHEEY F3s AFY AR
24 AEZ 232448 39 dge] A
A% insulin receptors® Z ¥} insulin
o Azlsty 2845 viAdtHGaull F,
1989; Maturo 5, 1988). ®iAdo] Qloj
A, AR AFFAHS AP taurined
7150l A 4%kA T, Dumoulin
£(1992)& taurineo]l A7 EA
e =2 K ¥ :E9 AMslzgoziH
AF FRABL B3gn At insulin

]

Zx

=
o v

Zo] gt FduAl 2AAE FHA3n
AR 2 AFolA taurined 4

249 Z3% AFY¢E 2HdA HAA
GR AT A& HAY 2L F4o
3 Aoz FEHol Gaull F(1989)%
Maturo 5(1988)2] A& & A= g}

4) FAsAL A2RFEE F7ld 1
A 4%

EAF Ang ¢ 29, HA ¢
AXe ARFEd F7ld viAe dF
& WETF 67.1%] w8} SOD 87.2% %
taurine 86% % f3tA FEAESY ¥
Heg w4 FAANZFoH(p < 005),
catalasex 60% & ET AT A
< 2y ojgt e AryE SOD %

2

121

taurine A 2/A]  Yoshida (1989)¢
77.2%~81.8%% A3 A& Holn
A HFigure 4). °ol& d4stAl=, (1)

Free radical @ SAE29 F3 (2) W
ojoe] AEQ A, (3) FuiAt FA A

AEe wE 249 750 Y Ao
zzgrch
Second meiotic maturation
100 r

b

Percentages

Treatments

Figure 4. Effect of anti-oxdants on the

second meiotic maturation of porcine
b Means with different
letters are significantly different from
each other(p<0.05>

oocytes. a,
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Figure 5. Processes of nuclear maturation of porcine oocytes.
A: Germinal vesicle (GV) before cuiture.
Arrow shows the intact nuclear membrane.
B: First metaphase stage 48h after culture.
Arrow shows the metaphase chromsome plate.
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2. EitEta| Aafo 2

A
(bl
YEH 24

ro

b DA

1) st AdAqgd dRAxE 4
4 EA(CellTiter AQ System):

izl & A GRAHAEE A5G
48371+ & CellTiter AQ SystemolA A
S o WEES ET 0453 Absorbance
450nm ¢ ®l3) SOD 0.054, taurine 0.050
o2 o3 AF ojd 2, SOD o H

& catalase® 00382 S95tA 2t
(p<0.05. Figure 7).
0.070
48h culture
£ 0.060
8 b ab
8 o050}
E
E 0040
g
v 0030 }
O
[=
5 0020 |
o
2 0010 |
L~
0.000

Control SOD CAT TAU

Figure 7. Effect of antioxdants on the
Occytes
cultured for 48h were reacted with
MTS(PMS) and assayed using the
CellTiter AQ System. a, b Means with
different letters are significantly different
from each other(p<0.05>

viability of porcine oocytes.

2) 334 A s dRAE A
&4 +A(CFDA)

FastAE A e GRALE Ao
oF 4841+ ¥ CFDA oA ZAHJL o
(Figure 10) %7  mean
score 2.3 o "3 SOD 4.1, taurine 4.0

x O O
&=
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o2 F98A EkoH(p<0.025) HET
o] H]3| catalaser 228 Foxtrt Q1A
52 grtchFigure 8).

50 r 48h
45 } culture
4.0 |

35 F

3.0 +

Mean Score

b b
SOD CAT  TAU

Figure 8 Effect of antioxdants on the
viability of porcine oocytes. Occytes
cultured for 48h were treacted with
CFDA(carboxy fluorescein diacetate) for

Control

10min and observed on fluorescence
microscopy at magnification of 40 and
200. a, b Means with different letters
are significantly different from each
other(p<0.025>

A 519NL 429 ks
FDA 38|Au)go uwet AT+
E J1Fez AMYH&E BT
1%~925%9 4%&& Yetd A3 v
s 2 o 2B AgoA vehd SOD
taurine X2 Fol A= 227t 81.7%< 79.9
%2 v 458 dHEldoy dx
T} catalase HETE YAk RS B
< By

o4&
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3) CellTiter AQ System # CFDA
ofojg JEAJuw FA4

CFDAS} CellTiter AQ SystemolA &
A He o rFe 4z 237 04539
v 3 SODE= 4.1% 0054, taurinee 4.0
#0050 22 =9kor} catalaset 22%

Oocyte viability
4.50 0.060
4.00

1 o0.050
3.50 g
e ]
2 3.00 0.040
g £
H €
® 2.50 3
] { 0030 ¥
= 2.00 H
< &
2 150 {0020 £
© —e-CFDA s
1.00 ELISA <

—&-EL { 0.010

0.50
0.00 0.000
Control SOD CAT TAU

Figure 9. Comparison of viability of porcine
oocytes measured using CellTiter AQ
System and assayed with CFDA-test.

0.038% okth(Figure 9). @etA SOD
2 taurined| A A E o] E=:AIol AA

HA.

3. mTALP-PVA Big2g 0|8&t
AA+HE |
F3 % 18A e FAH TS ethanol+
acetic acid(31)& 2~3Y7 AT F,
1% orcein @MAoz FMstof AFA
dulzoz AP 458 FEAXL
ZoA AXFH SAAY (R Y
xyo] oaAE AS, AAAYB LR 1,
Yol AQeE Azzb 1A4A A @
AAEAJo 2 Qo nist dAs)
= AYL ¢AAY PAHFoz BA3

A chFig. 11, 12, 13).

mTALP-PVA w4 & AL&3 A9
FHEL 7RG AAA A G
Axel AMYFAPEE FAF Z3A(Table.
NE Y (AAY P& 712%, 0
A A 63%, AAAY 946%, HEA

o
==

L

Table 7. Result of the in vitro fertilization of porcin cocytes matured in vitro

Examination Item Calculating Formula %
No. of examined oocytes 52
Matured Oocytes 37 52 71.2
Oocvtes with Female Pronucleus 32 37 86.5
Oocytes with Polygeny 2 32 6.30
Penetrated Oocvtes 35 37 94.6
Polyspermy 22 35 62.9
QOocytes with Male Pronucleus 19 35 54.3
No. of Fertilized Eggs 8/35 : 22.90%
Eggs with Developmental Capability 4/35 - 11.40%

oocytes were matured for 46h, inseminated with fresh boar semen for 6h,
subsequentlv further cultured for 12h and finally fixed with acetic alcohol.
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