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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 cocytes 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.

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 (MI- 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 MII 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 (MI-
M) 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 oocytes maturing to MI 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.



1. F &

SRR BB - SR A, XA 2 3EF 8ds FHIEEN, 2t
ol A e dFAate] stEEty, AYAE KE ol &3 V2xAF R FEHAYSFE
ol 88 & e WYt FUd.

AR PRMEE MM Bk - KA R0 st Aol dF AF
Atoll ol&] Eiislo] gkth(Mattioli 5, 1989: Nagai 5. 1990. Yoshida ¥.
1990). 238y =HA GRAEE AMdA A AAS o, BARKRE GTEAX
Hoh v H A A T ZH(Sato 5. 1978 Yoshida 5. 1989), HEHREY
(McGaughey 9 Polge, 1971), £1EF%% 2 S9FEMK (Yoshida 5. 1990)
ol A Jvedg. oleig v FHJA dBEol AZFE 4-cell block 5. I
LS A3t Aol HY, Az YAtz awF #AEA do. A gl 5
3 rolME fBitelAd YA RIS B o EFS dxn ey o
o] 483 DA oy AN EFE @S 4Fde E2 At (Mattioli
5. 1989:. Yoshida &. 1993).

wtebA |, shA] s (IVM: In Vitro Maturation) - #@52#(IVF: In
Vitro Fertilization) - #8#84 (IVC: In Vitro Culture)& €7} b3
oAgm grlel Mad v AR AFE dF dIE FIHNA G= F K
HFYLE 7IdE & g,

THEFE THSY AY WA, AL SAA @do] HAded 2 dJAFY
342 free radicalel AlAtE] 32 3Tk, Free radicale W@, ¢35YS Feo
F4AQA AR gos Fo FAT IFFEY ZE MIXoM Hio BEA
3t A2 A HYAZE FEAA ARVTE &AM Ao EaHn
A}t (Corsby . 1988:. Joenje, 1989: Bize %. 1991:. Miyazki ¥%.
1991).

Aot WolA HAS = free radicaldl S JA =& F3 Al717] 4
8 o2 7tA el RANIT. F, LoA w9 AR ES K] A ¢
T X (Berg® Brem, 1990) v d#ZIMEZ(Lu F. 1988: Goto ¥,
1989: Fukui &, 1990)% #3&Z Fuigd 23 A9 L&l F7138tA,
o]E MM E7} free radical® AL AANA7] W E L& F7HF R
2 ANAE A

=3 Thompson 5(1990)2 AAMXete] Fujgo]l YgA}EAS YAdon
Baglon ABYEAA superoxide dismutase(SOD)E HA}F4LE &
B Aaz BEANIE ZA4L2E2AM AW AME  glutatione, peroxidase,
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catalase T°ol &3 HIde oz ARFPAAQJ SOD, catalase %
taurine % £ ¥AFEA S A Gy Yol Hrlste] S AogEs
AAME FTE3A MY £HTY AYE &S FTIANNAGn Bndn U4 (Li F.
1993: Umoako %, 1992). 28y 53] HA dRAZY Hgds e 3
ojA, ol A3 EAS Ao did FHI} AFATde A9 gen, uidA
AT AFNMAY o5 Pz} Bl dEATY AgHdKME EFHE B
Atk A9 A FAHAY YA FF FTUEL EEoL, BT AYgMG =
A% 2A MdHeg JldEd.

A, B AdFe AAAHY SHFE dIYPYLE FFH o2 1) dEMAX A
A& v FARA Jg, 2) I FFE¥E A/M(GVBD) R
Z34(Pbl) A vl FA3Ad 9, 3) dRAX] JEL VA=
gAast4e 938, 4) mTLP-PVA vigdolr] A5 dRAX] Ao
AL daldg A S wide =ALH dal PSS AAEAT.



o.# % %

1. 42 M X 3 J&5F

dutx o2  IHAEMY REBRIZAEY e 24 AT FIRASEAETY
(SRl o Elol M BBSREES FAMA, olF FHNET FHI He %2
BBoHEPHZY] BB HHINERIZIA douA ged. 23d SREFYH XK
B GREAEE AFHst HGE AN e RE. ARSRES B
o FomRmpsE TP =23 (Pincus®t Enzmann, 1935). o] 842 =HA
kg GRA X dAME thye APyt Badtn Y (Edward, 1965
Foote®t Thibault, 1969: McGaughey$ Polge., 1971. Sato %. 1978:
Motlik 5. 1984: Eng 5. 1986). 23l HA ki G=A XN e N2
el A71E AAsted 1 $8¢ 8959 Ul F2RASRPHA =L
£ A77b BEznztdl wg g2d(McGaughey® Polge, 1971: Sato %.
1978). Yoshida $(1989)2 shA ki GEM I/ F2RASETHA =2
e AI71E AANFHCZ ZAY A, WSS L £F 30ARFA ASA F
A8t Bafc. §8 #RAME HA KK GRAEY YPd5E0] 9479
Z7tste A7l BIFEHI#Y hCG FA4F 36AARn EudHzn U
(Hunter$t Polge., 1966: Mcgaughey, 1978). 84 Meinecke
Meinecke-Tillmann, (1979)2 hCGE %o & =AM k@ d2ZAX7}
BBRSE JA7 BiEe 384558 E Y58 & e Al7le hCG F4 A F
7} oyt EdF 4~8A13 olFetn BEmndtn Yok, wEkAd | KBRS EIH L
mrse A7IE Ndez M dd5EY FAAE BEY A5 BBRAAME
3041 AFolx g, A7 P Agwye wet di Aol Ux, wAEE
24X TEE 48A1Z 7R WA Lo AL AYHe Fo2 v MYuiFd shA
R GRAE HAgsd 23t AL GRAX AL 27t s A

e AE AT

2. @RA X 3 &3 45 FIAAA(MPF)

A, E7 2 hA kBB dRAXY AXAdde RBRSE AP HB
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E#KEF(MPF: maturation promoting factor)7} 2dgdx Exnsxn U
(Fulka, 1983: Fulka %, 1985, 1988). =%, Motlik® Fulka (1986)9
ot MAul e A KEPp GEMZAN MPF £ ade Aol d¢=
A AAZ @A8 tt2dz ¥, Kishimoto (1989)e ol3td, A4H d =
A Zol meBiEd dolA MPF 4L RBSEEM A 283 B1IAR
Szupte] Ao o @FF A1ZTALE2AC 4 2FF¥dn I, a3 B2
R BELES 7 Al 288t F2RBTEZTVI A A d @dFF K
BT Al A £ FFH GEA T MPF 848 G 27]
E BOELAE dFEaA FAT, FIRBRITRET) oFde HEAEARA oF
Hoz AYdtn 2uH 3 gUtH(Hashimoto® Kishimoto, 1988). ¥#¥, S
2 YA Ee APEFHH dolA, dRATe duAFAHo] MPFE 843
AZitte Hog HZo B o MPF 4ol dAFAHdl J&3te FHe A
Hol YA xeE ti ot R AAIHm k. HZ, Mattioli &
(1991)2 shA oA RBASBERAZ L F2RBIEPHZ BATRLHA G2
A ¥l MPF7L &t Hed ddgdol dasdittn Busn Ut (Mattioli
5. 1991).

3. A& drARX Hog5F

AT GRAT HFE Fste 71dle ®olol 13 AFolg. ne
A wRA 7)o FRA TS RBKE FLsA e ol AdFBFES AAFHC
2 AAE] 98 S Festth AJHYEE HX GRAXE AJFFHA, F
Hee gus] AT A5 3L FAA A ER 27 ol e AAA
Bo] ANHE gad5H, 270 ol HFEAC HEHE G4BAFE £ IS
Aol gAAMo T Wdo] BAANE FHRY¥S GRA XS W dFd
th o]lE $AolAe WTE BEEE ALE AT MAHA Fedan Ex
11 2tH(Yoshida §. 1989). iAol € #REH A= F£HA @&
AT A&7 FE2SE, £FH0BY WErt Foidda BRasfu UG
(Hunter., 1967: Hunter &, 1976). dl&59W, ¢¥7] il 5 K714
(s GEAEY $£3) 2 BETRA(ES dEAXY £3)d= FA0l40
AXNsA =on A" Ak, gded, A AGHE GRAZ] AYgFA el
N &Aool MW BRAHE 4QFY e ASPE FRAZ B Ml
Ko A&AEst GRME MM 7t okF A3, H&ol A2 FH
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A T AdE 2] BEoln F5EH

4. A=A X §3AY P

2 AQHE FRAE $AXAY FAPFHL AW Fxdol v dxn. S
A AT HMAPE - MAFHAAN AMEord FREeltk. Yoshida &
(1992)e A&ulxe) zAo] shx A% dRAXe g4HA FAPA & 2
g nAYGn Baddct. = A5 Fo gAAY FPYEL A dEY
(PFF: porcine follicular fluid) A7t %79 A @glo]l et st vlasiy
Waymouth wadial A folatA Eton dAsA MAHEFAMN Adcdn @
Waymouth W 2Ae Az LI929AM¥el ZF48 uwgddez sidd Aol
(Waymouth, 1959)& o] #¥&ne #& mool 24, 4@z TCM-199 H
ooz} th2n), E3 Waymouth W ¥dolE glutathione  GSHEA71E
cysteine (CySH)el TCM-199 wMigdEtt 15 =2 #f=° U™, Yoshida
£(1992)& Waymouth ®i<kdz wvlmstr] YdaiA, ded 2AH2 749
mTLP-PVA ®l}do GSH & CySHE #H7bstd wigd 23, CySHe ¥
AARPEAY 598 AdedE A7 A Waymouth wdde] Ao ¥uw
W= &40 AT T,

M. CySHE GSHS #4713 el8 (Meister® Anderson, 1983). AH st
Prelol e FEMITIWS GSH7F #3839 T sAAd dHdozd ¥
o 8% 89olgtzm AAIEATH(Calvin &, 1986: Perreault 5. 1988:
Perreault . 1990). GSH¥ #Mil ZE#to 3z AMEHS GSHE ==
CySHol 9 Z39 (Meister, 1983). A uldl 713 Wel EA3tE tripeptide
9] SH7| {tateltt. Meister®t Anderson (1983)e 9&%, GSHe 1) Al
T BEE 2L BEde SH/IE B33, 2) SH7, S-SAHS K &
qach, 3) @EILAE, B BEItHWE 2L w27 (free radical) T2 ##&
(Azpuba) )] BBk, 4) M, DNARAY, EARAM dd3te T 4
g 7bA £FRH) #iEEd TAFT D .



5. A5 #Ast= 82 2L GAASFH

4]

At o2 WABHY GRAZE WP Fo FREYQ FBHY RN £H
< Y53t HANEE g0 1M HBFS FF F, YL ALso Az
o olgtt. AT 2 A AYAdS FRAZY AYFFTE g, Hx H9)
A AFPele dFAFH o] Fol Z2AA0Z FAEA o] B
Aol EAA Hol gk B siA GrAZo] thH RS wbo] 7] zbo] o g
Eie Hn dZAFP LS AWHo2 AN E $He ofa musol YA
Pa=

HA GRAZY AHFHAM e dBYR EH da) =R FuyY
T2 BITE F e FAF7 H#EE T (Hunter, 1990). B3RS A¥A o
2 Aot AY, d@Eel thre FAE dnH oz FASHH, AMUWSHA oA
T dF3AFFd VErt F8d s B85 g (Hunter, 1990). #9233 <
A5 GRAEA FAo iy r)HE 13 %oln] A 539 $£HLL 52 5}
AAM AT 29 Hod dfe #FS Q2 9. TFFE GRA T
Ay e GRAZY H455y B olded AR FHSHx AA o
3o, FAFH AN A FRe) FHFYS AANE Srlde A A
el Wodol sl %oh(Nagai 5, 1984: Cheng, 1985). 28y &
de SFHE%S FEEER JoiNe AL S & "aMo] gz sts Ao
c}.

it R UM, dHFE ez fAFHEAN gRAASHPe] e
F0171 A% FErozAM, 7ted GRAMAEG P FE2ANS FHE YHE
dddct A2 BT REMR SIS 87 f8 2D AY4A S AP KEK
A, Bl £3 mMAE AN dFRFH Lol fo8A EUddn B
81 gltH(Tatenost Mikamo. 1987). A ALdFHAME vjH F 6~8A3H
of +3mMAE LK1 AXW(Cheng 5. 1985: Nagai 5. 1988: Mattioli
5. 1989 Yoshida . 1990), 1% F BEfidl FHuw= ko] J3o] sl
Me A7 33 @0,

Ca’ e B $358S FAWG $7] Mt o}, YRATY FAA W
°171z 2Ho| Bodse HBKM(cortical reaction)d] 88 gL g}
(Guraya. 1983). & WgolA, HEENS ATAdLE A Az oy
Zte] st FHUNE S 718t e M= n Adoh(Austin® Braden, 1956:
Barros$} Yanagimachi, 1972). &%, Cran® Cheng (1986)< 4R 1]z 9
Ca’ MEES 37719 @ YEMEe] F2ug 2 ga2uz F2ugdo
kel el n 2agd. 23U Yoshida $(1993)€ Cran® Cheng

olf
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(1986)°1 Bng Ca®’ i 7.61mME F3uAld HArlsted A+ A,
G ATE e WHAEHA FRtn Bao. Baatd Ast E olfE £
Pl alel FHHel e Ca’’ e YEAX Boe HFd Ehmo2 4L v
A, 2 A% A F3FYES 2 HANS 418 Zedow (B AR o
TFolztn Algd.

GRAZHY BEZAHS A £HY Worg Hdd Fe3 dEgS e
t(Cran, 1989: Cran® Esper, 1990), 2333 dAFode £33 Hxdn
Z(TEM)o] At&5o] &t} (Zamboni 9 Thompson, 1972: Cran 5. 1980:;
Kruip &. 1983: Cran®} Cheng. 1985: Okada ¥, 1986). 2184 TEM&
AbgStRS W, R F ZHe Fwtdtd ZAAH oz Wilsle BEEAYE 4
2 BZHY ALY HEHAKES ZAstedE A7 Aok o) % AF G WA
GRAXY] EEFAYPAE HHBES 2 20 A UM, ERMEE
BA & lectin® probeZ A& FFHvAslo A EETAH Kol 75
it Bu=EAdH(Cheer ¥, 1988: Ducibella, 1988, 1990). Yoshida
5(1992)& 29 A dEMEAA FITC-PNA(peanut agglutinin) probe
7V 2338 HAE Auslddn Baddd. F o2 FITC-PNA probe ¥
dAdu Gl o3 FEBAEMES ol &dt] A FRA T KM T o
€ E3Hd £x9 ®3E Mot BAEA, 1) dRA XY msko]l Ay
o Wzt EFFAELS EOME BHS o, 2) EEHH YAA olFY A7 B

FHe FEAE AAZA A7t gk, 3) AAFBF, A e 259
He 2% 24HA Gn, 437 A3 3 WA A2 E9, 4) AdsH T 9@
del EFHY HEA7]. Fd R AT G dH A A ERA 2fo

N

belgda sad. a8y Addsde) Mg gEAEHel wass
AU tzA EFHY 42 FAA BAE v Ay RE 2o} A

O

6. FA3tA

opp| e AbF} A po] Rl A RrbR| AENE-EL free radical® FHAFES A (H202)
€ AAsted, JAEL vl § weAol e PEoln AXEE &N

o]Ee RAEZHRE MEE B3I YA peroxisomeold Ha$E uloz
FHEA AL AFXYe a9 weS AYA NG, FAEFAE peroxisome T
glioxisomesol FF3A £ U= catalase Exol 3 2H0:Z 2H.09 0.2
pm R EdR=



HAirst4 9 hydroxi radical.  superoxi radical $9 SAANAZFEL
(excited-oxygen species)< Z3 BFd9 ZAh 37| dAle] BAE2A AAE
o AZE o9 e FPNLIFEL FAHE7] Y8l catalasedt SOD 59 W
of M7/l &< 7z Ut

SODE siguxo] H718E wW o] E2E moused 2-cell blockS #AAAAH 2
& F3o BAsE I FAE4E Z3n ddk(Natsuyama %, 1992:
Goto %, 1992). &, °] Eae wdFel Fe717 AL o, S7)71 Ao sS4
3ol A7le A& FAdt(Natsuyama 5. 1992).

Eg, SODE moused G thEF EAdn dde Aol UF HA 2 (Noda
. 1991). AN AAxAANA SODE FH4itErlel W (2H + 202 —
H20: + 02)& FZFA7)= Aoz F3dt. AU o]9} e ukgoA SODe
H2027F 2& T=7tA] FAHHA] @A gt M X &FdozhRE vjlE H3iddn
AlAbEl 3 ok, vl 2 7 H202:8 H209 4222 2Ead £ e galA
€ ot3 B&s] P A AW, Ha0200 it T AE ALgFozH ulg
JR A By ARE AT + Ut

Catalase® H20:5 H:0% 02222 w24 FLANG. AW widgA =&
Aol A wf WA, GEY T wiFY Fol Hp027F =T, 53] A9 wjgal
AaFert B V12D AA FE A EE H0:3FE o BolAleA duta o
o ol8H2o2 catalase? sl o} ZAFIAM o2& FE YA
catalase? 7l A& 945 & F& ddx Bagxm UK (Li 5. 1993). o
213t A= Legegr® Sellens(1991)7}F mouse?] wioll #&] 2ng ZAniel Ax|ict
ol ATA] HEelM wijxlal H71F ImM glutathione® mouse® zygoteZt
blastocyst®2 A& FXA7|ed olF & Holglxm s Uk, 23 Y, catalase
7b 2 E719] mouse ®io FUSHA, WF2 H20:9 AL A=A vz
catalase #H7tol 9air e AR Ferh. a2 v R 2AE H0.2 A
Aste WHAQ 712o] "ady, F7tE catalaser A7 gle Holth(Li 5,
1993).

o 4te] UEQ taurineo] ERFTEY AEXW AFEYZAEDZA 9L I
3 Chan %(1979)c] B3 3t¥ 32 Fain (1973)2 taurine°l A-adrenaline ¥
€A E B3t adenylate cyclase o 83 & A5 APogX AZUH cAMP &
o] 4%& F2AA, hormone #44 lipase?! cataacholamined A W& 5L
ZAAQG Bo gt

Li §(1993)2 taurineZ oxidation°lY peroxidationd RBAEZAZREH HXE
%& 2333, Ding §(1993)2 EA4EA25H Axute ¢4& WAy Bn
a1 Slth. taurine® I A FEAQ hypotaurined o] Eo] Yt B-olu|xato]
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o 22 ERFI 4R M7 B (Meizel, 1980: Casslen, 1987: Miller o
Schultz, 1987)3 1z%e] HzH(Hernvann %, 1986) 18]z Hzle] HApr
(Velazquez &, 1986)°l BHlw3 n¥ce a3}

B2kl ¥ EbEte AFFAH BE taurined Gdo] Bo] AA g
(Mrsny &, 1979). Hamster? FAe 83 254 2 AZAL 257 Y3l
s gl 2] ol taurine® hypotaurine©] % &3}ch(Leibfried®t Bavister., 1981,
1982). =3 taurine™ hypotaurine® hamster Azt $ASHYE ZIIAZ
o, 29X = wiAWel hupotaurine® ZAME 3 L FH &S Z7HAAT(Ball
. 1983). ¥38 mouse AAE AT +£H5E S Jell =l taurine 77}
Bax ¢y Ensx Ut (Fraser. 1986). AtZ Azt A% taurineo] H7td
oA o] @WeElxle Aoz Hudz YA (Mortimer, 1986: Chan.
1985). taurineol 9l#} FA&o] FrlEle Ao ge Holx gt (Mahadevan
2t Trounson, 1985). @b, FA4A T &F wdMel] ol taurined dge
g4d3 gEA A godn & 5 9o,

Taurine2 943 A4 #7} wjolX ny=2 WAL} taurineL Hio oz}
B9 2 adn o] F Fo YRAXY felojuxite] Fo FHRon nkE
2 EAsty A2 289t (0za 5, 1985). dESESW AA7)(oxygen radical) S
< & Z2%E £W3h=dl, Nastuyama $(1992)2 AH3l89A) thioreduxino] w4
Ao S-SZAEE ZAAAA, moused 2-cell blocke #AAIZIGn Baytk. RD
BjA]ell & taurineol Eo] x| FA| 3 5FE2 glutathioneol S ok, o]
glutathione2 @A o] 4tstg WA&x|gt, RDUA e oAF S=(ImM)E =
A, Dumoulin $(1992)2 taurineol AA7|HoH E& K xrazxg
mouse® W& B33des FAZ AAHC

taurine°l #(Eppig %. 1990)% six|(Reed 5. 1992), 18l1 E7]o] ALEE
€ WPHAE JHAAA Fohe Aol o)n] d3A Utk Hypotaurine& AZFAH AR
hamster ¥j9] WAol] FHo|vy (Barnett 5, 1992), taurined Bl@ A ztghsl
g§E0]7] W&l taurined H7IY RDuWAI & AR 443 wix7ldgdn
AH(Li &. 1993). @eA taurine 53] v B o] BAS ] glon wjw
AEE F7H AIE F e Edogln & F Ut
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d

m. #6 2 Kk

1. 3AAE 2 439y

daidy 0 FAdGAEAE E5FAAM =4Ad HA(AF 70~100kg) EA4E 20
¥ ool AH3A BF WA E4(0.9% NaCl, penicillin Gk : 0.075g/
¢, streptomycin sulfate 0.05g/¢)7F €9 e B2 (30T ~37TC)l AXA
sted 1AWl APA 2 Rteted Aol FA A (Fig. 1).

Alet 2 713 superoxide dismutase(SOD. Sigma). catalase(Sigma).
taurine(Sigma), CellTiter AQ System Kit(Promega), ELISA., CFDA
(Sigma).

A AFE FAXNZHoA AZLE AFFAE AJFA o] AL AT.
AH 3t 308 ool AdFAUNZE et BSAS YA E HH AAEF
2 YA £ (1500rpm, 5¥3) 23 AA F Ade FAFAC. AP AL
gy 2HHEE Table 1, 2, 3 Ve

2. 494

Y2 AE AFH @ dEAT A HE2E G428 79 B2 die o
I &S AAT A4S 18gauge FAMubECl F A" 10ml FAZIE Ao,
v gy e 0.22/m millipore filter2 o3 HH# & F ph 7.2-7T.42 ZA 3t
71 A 6A1%F TG HE AZY. dEYH GRHZEE FAA glass test
tubeo] &4 5&3 Bx ¥ Hepes mTALP-PVA A3 & vix2 23] Ay %
AHEU st mTLP-PVA A&l gdelA 13 MH, 22 Hr7td A=
FAANMN FFAEI FAHAF GRAEE 13 A Y v g At (Fig. 3. A).

AXA(PFF) : 4EXAL 15ml tubecl ¥o] 3000rpmolA 1083 AL
2 ¥ 0.45mm millipore filter® o3 ¥ tdA] 0.22mm millipore filter2
% o3 F 56T water bath oA 30%37 vlF3 Mgty - 20T EE A}
£3tH o AlgAl= WG HA volumeol 10% H7F AH&3 AT

A& GRAXE HFE Yol Addtad petri-dishel Paraffine
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oil(sigma)® I EE F SOD. catalase, taurined sxol wa GEAHAIXLE
A2 HEADF s mEt 2 100p HIFY 2Fo A& 10708 o
CO2 W F7IH(95% humidity, 5% CO2, 38T)olAx 48A1t wiF(Fig. 3. B)
At

A4 0 4841 vl ¥ fine narrow pasture pippette® @ xte] G A
¥ E 0.1% hyaluronidase® A A} & slide glass® &A cover glass&
da sbEA 53 dAE BEFAI D 23 Y (acetic acid 1: ethyl alcohol 3)
€ EYYS acetic alcohol £do 2~3¥4 A AL F 1%
aceto-orcein®2 FME ¥ ¥ manicureE2 FAdAG. 21 F AXAE T
(400-100080) el A dzle] A BHIAYG. dEAHES BFAF L Hunters
Polage (1966)9] Wyl we}, A272+EE F7] (metaphase D) AE A&
8 dRMEz Bysgo |

3. CellTiter AQ KitZ o] &% A=A 53

Tetrazolium Compound(3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxy-
methoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium, inner salt . MTS)+
phenazine methosulfate: PMS)& A &AM F&jA F 34 A &3den z
2] ol st &g 48413t £ 3t

mTLP-PVA ¥l 100s¢ dropel MTS+PMS E&UE 20ut 3 7Hsted w7
oA 1~4A1%r Ft ¥wkg A7l ¥ ELISA Reader(450mm)ellA &% 3ot
(Fig. 2). ©] ¥tg9 & xFsA M&std b3 2o,

MTS(Tetrazolium salt)E AHXg ¥ A7, doldle HMTIFE
dehydrogenase?} %7) 2o o] &47F MTSE ## &9 formazan°o] FAE
tt. mt2}A ELISA9IAME A ¥ formazand A 38HA €4,

4. CFDA(carboxyfluorescein diacetate) & |83 A= 53

CFDA-testl A e I 5(1995)9 Wi 4% FAH3S Z ATl sty
A &ujoF 48A17t] BEA S 24 sl9Y. CFDA-stock® DMSO(demethyle
sullfoxide) 2 €33 CFDA 20m® formaldehyde(37%) 1.7mME& PBSel
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HFT 34 ¥, dRAZA AGF Hrbste] 1083 MPrldH Fgure A %
B-filter& At&st FFBAE HUH(Fig. 2).

5. Ao+3

Aedrd FY 2 FAAR 0 AF o 200kgd A=Pol 22 HE AHF A2
B AFE FAAFY TEFANA A18FA FRE)S o859, 3AL 9
AEYs FFE AAT ¥, F2AE YPAIF(100mg/ ¢, BSA 100mg/ ¢ =
kanamycin sulfate F7H2 23 A3 (1500rpm, 5% €A4£8) ¥, 5x107
cells/mo] H= % HAE YA (Fig. 1).

739 A : mTALP-PVAY(3mg BSA/m, 2mM caffeine 100ug/me,
kanamycin sulfate 371)& At839 29, phe 7.8° HEE ZH st wik
71l A 6AIHEE BY AR

A5y 0 &G (48A3h) 0] B GRAEE 23] mTALP-PVA $3u)x
2 A3 ¥ mTALP-PVA $3uA drop(0.1m)ol 10~ 15704 o] $3 &
AAsAT. HEFA F2E 2~5%10Y/me] =S 2o Pou it ge
718 z2AAA 641 G- A FujdE AAFHUYG. FHY 641 Fo| YR
AMES] Fd gle A € GFHNEE AATdS YA (MTCM-199+10%
FBS)Z 23] AA X, A& FEPuiAolN 12412 F7} vl %3t oh(Fig.
1.

d2q¥e] F3ZRY . 3 F 18220 £ FE ethanol+acetic acid
(3:1E 2~3¥9 13} F, 1% orcein AP 2 FAstd JAxEn Ao
2 BTG HAE5E GEAEZTOAN FASE e ARG (AR )0l B
Fd A5 A AYEez sz, dAWol JYF A 1A A SRR
TAELZ o, nEr dXsle WY S SAHAAY YT AAHHAG,

6. 4+

1) ¢2A¥e g5l vl FAsA9 9% : FAA 2=, SOD
(100. 200, 300, 400, 500 U), catalase(50, 100, 150, 200, 250 U) ¥
taurine (1.0, 2.5, 4.0, 5.5, 7.0mM)< At &3,

- 14 -



2) @2 ¥ AFEY AM(GVBD) 2 ZA(PB1) A4 v gat
A9 948  GV(AASsE) e GVBD~MIGe s BEF3ld 2AMsi4ct.

3) 32X AZELe A FARAY FF : FAFAESE Hrlsd @
BAXE YT £ CFDA 2 CellTiter AQ System2 ©o] &3l ELISA®A
WENE 2R

4) mTALP-PVA #dodo)a A4 dRAXe Ad5-AE 0 A9
A 18A1Z Fol FALEAA IYE), A FHE L SAHAY PP o
8 HEHC.

7. A A

AP A3E Chi-square AN 9t FoAAS ey,
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Aspiration of oocytes

from 2-5mm follicles

Collection of Semen
(hand-pressure method)

X

.

Washing with Hepes
mTALP-PVA and
mTLP-PVA(4times)

Washing by centrifuge
Time at 3000 X g,
Smin(2times) in Saline with
BSA and antibiotics

Culture in mTLP-PVA
for 46h (38°C, 5%, CO,
in air)

N\

Adjustment to 2 x 10 ¢
cells/ml

In Vitro

Fertilization

P

(" tacamiglon s ]

8

[ Im Vitro Culture ]

g

L Fixation & Suinlngj

10 oocytes/ 100xt drolp
2~5X10*sperms/m
inmT. -PVA
(2mM Caﬂel&e)-l- 3mg BSA/

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

Phase-Contrast Microscopy

Evaluation for Maturaﬁon]
& Fertilization

(magnification at 40~1000)

Figure 1. Processes of in vitro maturation and fertilization

in porcine oocytes
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my For Qocyte Viabm

(ottirigspn)  ( cmate )

Calfure of Qocytes Calfure of Qocytes
i & 4
Reaction for 1 ~4h Fluorescent Reaction
(20IMTSPMS/10064 wel (CFDA, Culture for 10muin)
i . |

Observation with
Assay .
(LISAReader, 510 Fl""mfﬁ'.tﬁmﬁf’mpy

Figure 2. Methods for the viability assay of oocytes
using CellTiter AQ System and CFDA-test
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Table 1. Basic compositions of Hepes mTALP-PVA (washing)

Components mM g/500me
NaCl 127.00 3.7109
KCl 3.16 0.1178
CaClz - 2HO 2.00 0.1470
MgCl: - 6H20 0.50 0.0508
NaH:PO; « 2H:0 0.35 0.0273
NaHCO;3 2.00 0.0840
Na pyruvate 0.10 0.0055
Na lactate 10.00 0.925me
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 Img/mé 0.5000
Kanamycin 100ug/mé 0.0500
Phenol red 10ug/mé 0.0050
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Table 2. Basic compositions of maturation media (mTLP-PVA)

Components mM g2/500me
NaCl 114.00 3.3311 -
KCl 3.16 0.1178
CaClz - 2H20 2.00 0.1470
MgCl: - 6H20 0.50 0.0508
NaH2POy - 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
Glutamine 1.00 0.0731
Isoleucine 0.20 0.0131
Methionine 0.05 0.0037
Phenylalanine 0.10 0.0083
Cysteine 0.57 0.0345
Polyvinylalcohol 1mg/mé 0.5000
Kanamycin 100ug/mé 0.0500
Phenol red 10ug/mé 0.0050
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Table 3. Basic compositions of Fertilization media (mTALP-PVA)

Components mM g/500me
NaC(Cl 114.00 3.3311
KCl 3.16 0.1178
CaClz - 2H20 4.72 0.3469
MgCl; - 6H20 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 5.00 0.4504
Polyvinylalcohol Img/mé 0.5000
BSA 3mg/mé 1.5000
Caffeine 2.00 0.1942
Kanamycin 100ug/mé 0.0500
Phenol red 10ug/mé 0.0050

- 20 -




Figure 3. Morphology of porcine oocyte cumulus complexes.
A: Qocyte tightly enclosed by cumulus cells before
culture.
B: Oocyte with fully expanded cumuius cells 48h
after culture.
CC: cumulus cell laver.
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V. &% 2 Z®

1. @2A¥e] 35¥A AM(GVBD) 2 2 (PB1)3A o
vAle FasAe 4

GRAEE J&SMG 4843 ¥ acetic alcohol £ 2~39% n33o
@A ¥ 1% aceto-orceino® gAMYL, 1 A28 0 A
(400-1000¥) <A date) #4e BHSAG(Fig. 5. 6). FRA L a3y
Hunter 2 Polage (1966)9 o] wa}, 27489 %7l (metaphase 1)
AR 459 dRAEE By¥sgon 1 A% Bey o

1) @2 ¥ 484 YA (GVBD) ¥ S (PB1)38A nxe SOD
o] g3

A4S dAd GV HEL 0~8.7% HWHRow. SOD ¥z nw Wz
2.7% ®l8 400UY ®W 0% 2 7% Y3, 500UY 9 8.7%= & =%,
TH, AFELE AANG 32, E2 MI~MIO H$L 91 .3~100% Hden,
SOD T=d2 Ead dx3 97.3%° ®& 500UY o 91.3%2 7}4 23
400U% ® 100%2 7}3 wdoud M2} f93E AR F%HcH(Table
4).

SHE BEote dHE P& S8 dA, = MO HSL 64.3~87 9%
Ao, SOD T=¥2 H®W wzP 67.1%0 Hls 100U 300U o
64.3%2 7t Y3, 20009 @ 87.2%= HEFo vl fostA Estoh
(p€0.05). °l¥9 AAZRH, H2 FEAXY Y& SOD 200U ¥ &
Re 9 7 AFAHo|QYY.

FERA2X SODE AY 2E $22H 2IX&3 o0 (Thaete 5.
1985). superoxide anion radicalsel & ME &4 et WEeHE wolx
AZA F 83t (Fridovich 5. 1983). SOD= 1) A #3&2 24 %7 o
AdES 35, 2) 43 £3S9 Wui¥s)zx 28L 23 (Goto £, 1992:
Noda &, 1989). 3) E7l9 #3& 2822 (Li%} Foote, 1993a) So] oo
e, 4@ SODY Zgol daMe B YA AT, o5 A7
SOD7t ¥} F9 free radical® %32 AIA7] Qo] wj BAo] A=)
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T F253 Utk }eM B 44 ABME SODI} o9 L &) o =
3 200U%%Y W ¥%c] 239 Aoz AlRYT

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

) No. (%) of nuclear stage
Concentration  No. of oocytes £

of SOD(U) examined GV Met I ~MetII Met Il
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, MetI : first metaphase. MetIl : second

metaphase.
a, b Means with different letters are significcantly different
from each other(p{0.05).

2) dRMEo RFEL A/M(GVBD) 2 ZA(PB1)IAd wx=
catalase? 93

Table 5914 H& ute} o] o5l GV H| 8L 2.7~23.7% WA
29, catalased H7} F=E2 B2W xF 2.7% ¥ 150UL o 11.4%
278 3, 250U W 23.7%2 MR w3t ZSFELES AMD ¢AA M
I ~MIO ¥ &2 76.3~97.3%% 29, catalase ¥E¥92 2W 27 97.3%
o ®ls} 250UY =W 76.3%2 7}F 2%k, oo AF#ZEEH, catalased
250U °l% H7tstie We 238 AFELS AN GRAEE HEFo b
3 AAHZFFAM FA FAH(p<0.05).
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AEdAd MO MELS 41~67.1%2 WzTs 48 Agolgon
catalase ¥ =¥ 2 HW Z T 67.1%9 vd 200UY W 41%2 FostA @
X (p<0.05). olde) AHZRE catalase HaFolA P& 8o Haige 7
Fol AlAtso] catalasets A FEA X <o negative FE L e Ao
2 AAHG.

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 II
0 73 22.7)° 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 4 5(11.4)* 39(88.6)* 21(47.7)™
200 39 AL Lo 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, Metl : first metaphase, MetI : second

metaphase. a, b Means with different letters are significcantly
different from each other(p<0.025).

Catalasex EZE€ TE ZZAoA 2A=ET len Hy0.8 H02 $YAA
Bet A Ao oG MEERS olate BAZ dAA U (Aebi £, 1974).
A2y catalased] HF7te WAL E7Y AA5BF 8o v xaHo|doH(Li
5. 1993a: Legge &. 1991). catalase® H7}3l9 € W acrosome W29 &
4 ATl SlolME= 23~53%2 FH/ P wd AR UqYn, =B HA
LPC(lysophosphatidyl choline)? &A#olMZ Fxa]Fo] vl&) Haukgo &I
7 9IR© L Bize %(1991)°] 21 &¥o® Miyazaki $(1991)& catalase ©&
5 A2l E7]9 vl SlolM SOD ®¥ SOD+catalase X2 Tl vla) &7}
AT B3, £ A7 AA: oE dArAES9 A YY1,
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catalase® A GRAMES d& HHoM iz AW So] g o]y o]
e Aoz F3HEg.

3) d=Axe R5¥A AM(GVBD) 2 ZA(PB1)HA 0] 3] =
taurine? 9%

S EAA GV ML 24~6.5%QEU, taurine E¥EE Bo gz
2.7%° ¥3 1.0mMY o 2.4%= 7}% 31, 7.0mMY 9 6.5%2 % =
Aot AFEE AP M1 ~MIO H€e 93.5~97.6%A =4, taurine Tl
2 HA dEzT 97.3%° ¥ 7.0mMY ° 93.5%= 7% 31, 1.0mM¥Y o
97.6% =2 7t . € ABR2RH taurined M7} QS o g Uyg
A ElH 90% ol A5EDol AM=U}(Table 6).

A&t MI M &e 61.9~86.8%A <Y, taurine ¥5¥U2 2d gz
T 67.1%°1 ¥&1.0mMY o 61.9%2 7% R1, 2.5mMY o tZFo b
B 86.8%= froAdtAl EATH(PC0.05). o] 47 o] taurines S 2.5mM o] 4
¥ ® d5E&ol FrhEo taurineol HA YRMIE Yo fEEHTGE Hol
DA,

Taurine€ A3 LHEE 24e ¥ ¥ ZAs0 92 e =g
S2%H AEE BIdte AFYZAARoth(Shihabi 5, 1989: Uchida =,
1991). taurined A XujFed 83 g AXY $FTo AJuoka o
Ate S48 F3te HEY 2HAZM AEY BERLL 50 Lo %3
A€ insulin receptors® Z¥3 insulind Y gH FLL wABH(Caull
&. 1989: Maturo &, 1988). Wi @ae] YojM, HAH WHS:H S o]
taurined 7]l%¥e°] FHHA & ¥AA T, Dumoulin 5(1992)& taurine°] =}
BTN e 5 K v Aszgoeny Y3 $HL Bsag
I &S insulin S 9% A 2P T BAFYD AlEEA T B g7
M taurine® Z4EA F3Y 459 S 2 A IRHE Mo
AEY 28 ¥ o2 2250 Gaull $(1989)% Maturo =(1988)e]
A& E AR @},
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Table 6. Effect of taurine on the rate of meiotic maturation of
porcine oocyte

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

of taurine(mM) examined GV Met [ ~Met I Met Il
0 73 2(2.7) 71(97.3) 49(67.1)*
1.0 42 1(2.4) 41(97.6) 26(61.9)°
25 38 2(5.3) 36(94.7) 33(86.8)°
4.0 33 2(6.1) 31(93.9) 23(69.7)*®
55 38 1(2.6) 37(97.4) 26(68.4)
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 , fixed for 24~48h and evaluated
for the nuclear stages.

GV ' germinal vesicle, Met1 : first metaphase, Anal : first anaphase,

MetO ° second metaphase. a, b Means with different letters are

significcantly different from each other(p<0.05).

4) A} A2 FEL Fol viNE 99

AT AHXE FE 2, A GRATY A27RSFED F7)d ulxe o
g2 dxT 67.1% v¥sl SOD 87.2% 2 taurine 86% % 9 A YA
o AP&EE A 2AANH2(p<0.05), catalases 60% = T HA
§ AYS BAY. ol e AA¥E SOD 9 taurine A Yoshida &
(1989)9 77.2%~81.8%% AR 44 & & Holn 3UtH(Figure 4). o1& ¥
AEAlE, (1) Free radical ¥ SAEZY 3, (2) wiIFde Aset =23,
(3) A 23 F MEY BZ 289 7]50] e Aeg F2d,
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Second meiotic maturation

100 r
b b
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0
&
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wud
c
o
£ 40
o
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0
O
oo
Treatments
Figure 4. Effect of anti-oxidants on the second meiotic

maturation of porcine oocytes. a, b Means with
different letters are significantly different from
each other(p<0.05) .
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Figure 5. Processes of nuclear maturation of porcine oocytes.
A: Germinal vesicle (GV) before culture.
Arrow shows the intact nuclear membrane.
B First metaphase stage 48h after culture.
Arrow shows the metaphase chromsome plate.
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Figure 6. A: First anaphase stage indicating separated chromsome
plate.

B: Second metaphase showing the expulsion of first
polar body (Pbl) into perivitelline space. This
oocyte was considered as complete maturation.
Arrow shows the plate chromsome.
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2. FAA Ao G IRAY JE BY

1) R334 Adolod GZMX P& ¥ M (CellTiter AQ System):
FAAAE M2l GRAXE AFSulY 48412 T CellTiter AQ Systemolr &
BRE o YEEL iZT 0.453 Absorbance 450nm o ®]s} SOD 0.054.
taurine 0.05022 #o& 73 oldoy, SOD o H# catalase: 0.0382 &
oA F%AH(p<0.05. Figure 7).

2) Fa3A AP IuAE YEAH EA(CFDA) : FAAES Ao
GRAEE d5uld 4842 F CFDA oA 23R L o (Figure 10) Y=g
WZT mean score 2.3 ° ¥]3] SOD 4.1, taurine 4.022 S5 =gtor}
(p€0.025) WhZTl H|#] catalaser 2.22 %7t AR Fsteh(Figure
8).

A S(1997) & 29 nlH4% GE¥FL FDA 34 g0 ma RogsBazrs)s
ZIEe2 AIP&4E B 71.1%~92.5%9) A4S UYed A vigs) 2
W 2 d¥dA vebd SOD$} taurine MelFellMe 24zt 81.7%9 79.9%2 u)
<% 45E&E el oyd d2 7% catalase HelFE ga Be AL BaY

3) CellTiter AQ System ¥ CFDA o9& AEQvn ¥ : CFDA &
CellTiter AQ SystemolA &% & W hzxFE 242zt 2.3% 0.4530] v]3)
SOD¥ 4.1 # 0.054, taurine? 4.0 & 0.050 22 ¥%touU catalase: 2.29
0.0382 R3tth(Figure 9). @Wetd SOD 2 taurinedlA P go] HLo] AJA}
HAdoh
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0.070
48h culture

0.060 } b ab
0.050
0.040
0.030
0.020

0.010

Absorbance 450nm/oocyte

0.000
Control SOD CAT TAU

Treatments
Figure 7. Effects of antioxidants on the viability of porcine
oocytes. Oocytes 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)
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5.0 [- 48h
culture

Mean Score

Control SOD CAT TAU

Treatments

Figure 8. Effects of antioxidants on the viability of porcine
oocytes. Oocytes cultured for 48h were treated
with CFDA (carboxyfluorescein diacetate) for 10
min 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).
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Oocyte viability

4.50 0.060
4.00 |
1{ 0.050
350 | -g
] ]
£ 3.00 | { 0.040 8
] E
c
® 2.50 S
S {0030 <
L 2.00 | 3
< &
Q 450 | { 0.020 g
© 1.00 —e—CFDA 2
—m-ELISA 1 0.010 <
0.50 |
0.00 I 1 - 0.000

Control SOD CAT TAU

Treatments

Figure 9. Comparison of viability of porcine oocytes
measured using CeliTiter AQ System and
assayed with CFDA-test.
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Figure 10. Fluoresceing oocyte culture for 48h.
DO: dead oocyte.
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3. mTALP-PVA wgq & o] 88 538

T8 ¥ 18412l +H @& ethanol+acetic acid(3:1)2 2~343 2%
¥. 1% orcein 44 Yoz gzt AAAv| Aoz DA dsd dr
MEZFAN FASERE e $448 (0)2Yx])o] B Fo R E IR =1
i, AUl AP FA 1Y A wRsyBo sRen, oy}
YA ste AP 3HAY YYFo2 BHAYH(Fig. 11 12, 13).

mTALP-PVA W2 A14¢ A4S 7Bty H&A7 duaE
o MALF &S A A (Table. 7)E HW QA A 71.2%, &3y
B8 6.3%. FAAY 94.6%, dHAAY 62.9%. SHANLA 54 3% 2 byt
on, FEFHEL 22.9%, YN IE 11.4%9T. o] L AHE Yoshida
5(1993)9 HAAS] 78%% HYFHE 43%cl vimEH 2 o PFAYJsL
94.6%% ¥& 4H & B0 FAFHEL 27 HolNE ANE B}

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

Examination Item Calculating Formula %

No. of examined oocytes 52
Matured Oocytes 37 52 71.2
O ith F 1

ocytes wi emale 39 37 865

Pronucleus
Oocytes with Polygeny 2 32 6.30
Penetrated Oocytes 35 37 94.6
Polyspermy 22 35 62.9
0] t ith Mal

ocytes with Male 19 35 543
Pronucleus
No. of Fertilized Eggs 8/35 : 22.90%
Eggs w?t.h Developmental 4/35 : 11.40%

Capability

oocytes were matured for 46h, inseminated with fresh boar semen
for 6h, subsequently further cultured for 12h and finally fixed with
acetic alcohol.
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Figure 11. oocyte 18h after insemination.
A’ Intact sperm head, B: Decondencing sperm head.
Arrow shows the sperm head, FP: Female pronuclei.
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Figure 12. oocyte 18h after insemination.
A: Decondencing sperm head.
B: Female and male pronucleus, showing the normal
fertilization.
Arrow:. sperm head, FP: Female pronuclei.
Pbl: first polar body . Pb2: second polar body.
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Figure 13. oocyte 18h after insemination.
A: oocyte showing the polygeny.

B: fertilized egg showing the fusion of Female and
male pronucleus.

FP. Female pronuclei. Arrow: fused pronucleus.
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V.# %

2 ATE FAHA FHBL AL @ =422 mTLP-PVA oo & akg}
A SOD. catalase, taurine& A7t wigelde W dwazo Ao dag,
CellTite AQ System ¥ CFDAc| <& qzg % mTALP-PVA wjelio] ot
AA+H &S 2AF st}

1. d2A 2 2429 A7 (GVBD) 2 FH(PB1)E 4l vxE= SODY o
ZF S dAA GV ¥lee 0~8.7% HAMon, SOD sx¥s vy o
T 2.7%° ¥ld 400UY @ 0% 2 7% wam. 500U W 8.7%= A =
At dH, BFREIL ANG B, = M1 ~MIO H€L 91.3~100% ¥
fer, SOD ¥5¥E Be gz 97.3%d )4 500U dd 91.3%= 713
R, 40002 W 100% 2 7H4 Bkt ol 4tel AHZRE 242G YHe
SOD 400UE A& 39 € W7t 718 483 Aoz ZALE A}

SAE WEdt S8 P& dsd ¥a = MO H&& 64.3~87.2%
Hdefen, SOD =¥z By gza 67.1%° ®l3 100U 300UY o
64.3%2 7b4 Hm, 200UY o 187.2%2 oz el FstA =toh
(p€0.05). o149 AA2RE =z dEATY 422 30D 200UE H~7rstdd
= oW b AR}

2. dEHEY ZEEY YA (GVBD) 2 SH(PBE A nxE catalase
o 4F S IAA GV H &L 2723 79 MAN2™, catalase 7} =
EEE B 27 2 7% el 150UY o 11 4% = 7Vg ¥ 1, 250UY o
23.7%% 743 EXT. ZFEALS AMY ¥AA MI ~MIO H &2 76.3~
97.3% %28  catalase =¥z HA 27 97.3% v s) 250U¥ 4
76.3% 2 7t @skoh olde] AWZHE . catalase: 718l & g 233
FrEdSs AN IRAZE 27 v g HAH7FAN FdaA 2o
(p<0.05).

BEEAY MO ¥&e 41~67.1%2 oz7e TAFS Agoldony,
catalase =¥ 2 B 2T 67.1%° val 2000 o 41% 2 #rolstA W
AT (p<0.05). o144 AFHZRE Y& 8o iy 3 &0l AlALEo] catalase
= A FRAE Y&o| negative F LS s Aoz Al AL AT}

3. dRAM T BFED YM(GVBD) 2 SA(PB1)# Al vlx% taurine
o] 9 : P sdA GV v gL 2.4~6.5% <=4, taurine 592 By

¢
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HEF 2.7%°1 Hl& 1.0mMY ° 2.4%= 7 g1, 7.0mMY o 6.5%=2
M =kt AFEE AME M1 ~MI ¥2e 93.5~97.6% A= . taurine
TEER B dxF 97.3%° H& 7.0mMY W 93.5%=% Y 2m
1.0mMY 9 97.6%=2 7k w3ttt & AHeAM taurined H7Hstd e o o
FEY GRAFNN ZEEDo] AME A

dadAd MO ¥€L 61.9~86.84 %Y. taurine TEEE Y gz
67.1%° Hl& 1.0mMY 4 61.9%2 7% 331, 2.5mMY o thE 7o v &
86.8% % reldtA EoH(p(0.05).

4. FARAL A2BFRE T v 9 ;oG FRA L H 27
TE 719 nAE Y dxZTF 67.1%° vl SOD 87.2% 2 taurine
86% 2 FefdtA GRMESY PP&£E A Z2AANACY (p0.05) catalases
60%% WZTe FAY 3¢S B4,

5. B33t el 9 dRME =4 BA(CellTiter AQ System) : 34hs}
AE Hd GRMEE CellTiter AQ Systemolr ZHAL o AELE Yz
0.453 Absorbance 450nmel ¥&l SOD 0.054% taurine€ 0.050°.2 &9 %
A%l 214 (p(0.05), SOD H]3) catalases 0.0382 folatA 2Ftch.

6. izt Aejolelgd IRME YEAF EA(CFDA) : A4S Ha s dm
AMEE CFDANAM 3RS o Y& HEZT mean score 2.39] H& SODE
4.1% taurine® 4.022 #9387 ¥3tou(p(0.025), tHZFol Hl#) catalases
2.22 a7t QA A @it

7. CellTiter AQ System 3 CFDA o|9d AZAMdulm ¥4 : CFDA
CellTiter AQ SystemolA 3 & o Hz2FE 2zt 2.37 0.4539 ¥]s] SOD
© 4.1% 0.054, taurine® 4.0% 0.0502.2 ¥tou} catalase: 2.29. 0.038
2 ¥ttt @telA SOD % taurineolA] YEE 3Ao] AAlE )

8. mTALP-PVA ®igdg A& Ads3e 0 Add ¥HE 71.2%,

HEd ¥4 6.3%. AU 94.6%, HPAAY 62.9%, AN YA 54 3%=
Hebgon, ofd W) FFFP &L 22.9%. TAMSGE 11.4%%A)
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