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=0l A0 hSthiel 21t

colgh ! . Hzlel? . o

5% CO,9 5% O, ¥ £ ol A NCSU23 HFNo] aesculetin2 0, 1, 5 2 10 ug/mb S A7Fet FollA] Al
7] o] wrs-g A% AL 10 pg B7H(35.7%)7F A0 g, 302% ; 1 pg, 29.5% ; 5 pg, 29.2%) 1.t} A1 &
07 FosH ¥ AAS AAKP<0.05). NCSU 23 ¥4 N} taurineS 0, 2.5 2 50 mMS F7L, Aguge
AX g A3 WjutEy] o] W H Ao AL 747} 2.8%, 2.2% B 7.0%A o, FAujo] it Ao A{A A
2 26.1%, 26.9% 2 31.7%=ZA] taurine 5.0 mM E717} A LA T Ao JHo] foHeog L AoR
EFTH(P<0.05). NCSU 23 v] gl melatonins 0, 1, 5 R 10nM& 37tsto] AojuFs AA T A=, viwtEy)
7HA 259 A9 HRA AL 17.8%, 26.1%, 20.0% L 16.3%ZA] melatonin 1nM F 71771 of E}tol| v&l] 543
22 Fo8HA ¥ AAE Yeplom(P<0.05), FA47] o] B5E A28 4 Ho A= melatonin InM 7}t

71 39.1% 24 dZT 33.3%, 5 nM A712] 33.3% 2 10 nM A7} 27.9%K.

2 B8-S YEllti(P<

0.05). 38 wwtxy] AT A ¥ FAlo) A= melatonin 10 mM A 7H7F f-ol8HA e AoE Yergdt).
(Aol : Porcine embryo, Antioxidant, Aesculetin, Taurine, Melatonin)
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2] FEZFS Fste] AQloA s, FHAR 27
v Ao A 9] vikS Ale] s Hgo] thE 7h5o H
gt} dar, Ao} FAA AR o] Bor, A9 ujet
B F 4 AZE7] A2l 28 A FAdo] doluf Tol
AA = HgEE dFoR st} FdH s
2R 7} o8 Ao tKJarrell 5, 1991; Schoenbeck %,
1992).

.7;5)7]“1] FATe AL S A T AL HEst
A FEEe] AAE Fov, =7 4T genome &
Astet Aok et gt AArE T3 free radical
o] t}&F AJstx| o] A= oxidative stress F nitric oxide
o} ZL AT I 5L AT A Tl o5t
of dojdtis A7-dA7F Bl UtHCorsby 9t Gan-
dolfi, 1988 ; Joenje, 1989).

ol¢} Z2 Ao AARNE SHEs7] Azt A9
B ¥ o] catalase, superoxide dismutase(SOD), taruine
S 22 aksA H g 2 A R AtA 24 T
o] A2 M= HEOZ o] 8o £2 AiE
A Uk

EFHUFAA 2 5 AT aesculetine AL} <l
7ol 4] prostaglandin®] AEA3 U AR L FH8A F

arachidonic acid®] AFgluk-g-2& vl|7§3}= lipoxygenase}
cyclooxygenase?] WH-& AAA7|E AitEAE ZHg-et
t}i= AR o] B A X THCraven 5, 1986 ; Hofmanova &,
1996 ; sekiya %, 1982), Ef-5&9] ALlsH ] A2 vj
U FAikstA=A ZHEshe Hel sk ATV 81 B2
27 ojt}. aesculetin®] HI7Rjeko] A A e]FA O] AL
e FZAIE Aog BRunil Jdoucd 5, 2002),
A Al e AL i v Fiol| et =
Bag v} gloh

g8 3535 23 B-amino add$! taruine2 AW
Ak A AYL 7)Mol 2 FEZ EA5H, EFE
A2k 2HEES] MEANME AFGEAT o]}
ZA B2 AEQOZ R AXE BIEY, A5 Addy
AL A 2L AdrEro] 98 7= free radicalS
AAG: FatskA 28-S F3etlLeibfried2} Bavistar,
1981).

MelatoninZ ¥f5&9 FdoA] EH 5= S2E0
2 AEGH R E AlE V&, 79, 44 dE, F57]
A 9D W15 AV Ye AoE RaFEA L, FH A
o] 3o} FHE A AL e ALRE BaHA
Aom, 53] gt A 24 71 3l free radical®] 3 YO
2 9ggo] & Ao® HuEI YriOkatani 5, 1997 ;
Poeggeler 5, 1993 ; Reiter, 1998 ; Reiter 5, 1993, 1995).
Melatonin®] #7}7} mouse T3 2] A] WHL FH4]
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HdozH a3l Fag vt Bas 9oy, R A9
A @] H9] ol 9lo] melatonin®] &= B 1aH u}
7} itk

E AT HA o] GETS Aol A, AT A
Ll Aould ANAE BFsln 1 7j3E 78]
23te] Aoju Mol Haks)} Al (aesculetin, taurine 2 me-
latonin)9] FH7jeto] Ay de] QS X &=
e FES ] 8 AASHSI

Uxato] A3

B A ALEE d¥X T2 &5 S, g TEA A
&3 da25gH AFHE %
2~-3A17F ojvjol] AgAz gtk &
FA= 3~5 mmel GEE AEst] G2l v d2
e 9, AFHEA ) AFH s FEZ L Dubeleco's Phos-
phate Buffered Saline(D-PBS ; Gibco, USA)l| 0.1% Poly-
vinyl-alcohol(PVA ; Sigma, USA)°l #71el ujoFai(D-
PBS-PVA)# s|Aated A H P 7 (Nikon, Japan) 3}ollA]
HFAEe] BEAGEH AAAer XUl gdsA B
A5 MEZ eyl dEg ANE 35l Ao
AHE-3FATE

HEgo] qods

FEZ2 North Carolina State University 23 (NCSU
23; Wang 5, 1997) WjgAES A= 7| EujgdoR
3t 057 mM9] cysteine, 10% 1% FE A7} 10 TU/md
hCG T2 &2 74z} rhsto] As i gFAg Alxste] 100
w2l 2F o uds dEFE 20~22704 Wo] 2413
12 Al S DA F 5220] FUHEA e <)
FE 100 102 A2 ol A 22412 B2t 23 A9 A<l
< AAESITH

A& wjkedol HrbE FE AL 20| 3~5 mm<l
RFEo A AT FEAE 15 m P ER FE Yol
1500xg, 4°C 2704 3027}, 23] A& F, 02 m o
3§ syring filter(F4 2}, I5)E o338k - 20T A}
€ AR FFRASEA AP AHEsiith

Hxae fo4+3

A48 7]E wjddozE modified Tris Buffer
Medium(mTBM ; Wang 5, 1997)l] 2 mg/m¢e) 283 L4
Rl(Bovine serum albumin, BSA; sigma)S 73l wij%F
AA Well 50 2] 24 & THE 3 mineral oilS 71531
AREESIT) AQlol A 40~4477F B A wigE BT
AX7L ddstA 3" ASIEIE 01% hyaluro-
nidase(Sigma)7t 718 A5G el A ¥HE pipetting
WHo2 GRARY dFE AAT F AYFH 2H0
7t} 15709 A= FEFS FA YA

AA4FE A AR Fvle 05 MY FEAA A1
straw)2 F3NAZ) F 1 mg/mle] BSASH 10 d/mle] Anti-
biotic antimiotic & 2(ABAM; Giboco)°] &7} D-PBS Hl
FA £33, AAE2)(900xg, 5 23] HiFsle] A=}l
FE7 20x10° AR/}t HEE 28Itk AvjEEe

2 HE A9e 2 mMO caffeine(sigma)°] H7+d

2 A AA Rhole Fulesit. Fud
AR BB 50 (08 nlg] F0]H A Jdxge AR A
95A 230 50 W Aste] HYFHL A s

He|sTYE Huf

AL T 40~4A 7t Aatd AgHoz Bt
2~8A|1 7] AAFAHBLE AEste] sjx] Gx A} L
teine©] =R ¢F3 BSAV} A7HE AlLjuidA¢] NCSU
23 HjjFMoj] FFAELA|Q] aesculetin, taurine 2 melatonin
< #HUtsto AQ)FA T ATl v = FTFS AL

Sk

Ao MxS A |

AA5A ] NESF ZAR= Papaioannou$} Ebert (1988)
o] o]FHFF MRS +A Bt ZALSIGCh A4
A&E& 0.5% hyaluronidase(Sigma)oll A &ldte] §3iA1Z]
%, TNBA acid-PBS(1 : 9)9}+ 3 mg/ml) PVPd] 2o] 4°Col
A 1087 A8 ¥, Anti-DNP-BSA(1 : 10)¥ el A 20
7 g ¥, Guniea pig complement-PBS(1 : 3)ol A
3083 A st «o] Bl o W A A
7} B 7L 2.3% citrate &7} ethanol$ 3 : 1] H]
E2 e §Ho2 AT T, 10 ug/nt Hoehest 33342
(Sigma)$} 10 pg/ml propidium iodide(Sigma)°ll A 4 ~5%
ZH AL HAEH T Mounting £ -2 PBS9} glycerol &
1: 12 Zgsto] ARSI 2™, silde glassoll 3uf moun-
ting 8N "oy AAE Ve GME wZTE &3
F cover glassE Q1 WY Fol 2 &dsto] 4008 &3
74 8}H(Ziess, Germany)ol X MEFE AT

SAAz

£ AFoA ¢olx ZA= SASe8.1 package/PCE ©]
&3to] £4981513, Duncan®] 589 AW EE 44
ato] APzt fFolde HESISITH

i

w

2 3

9] GEFE F5ste] A ALdFAAN T
40~44A 7kl AR 2~8MIE7] FAHTE AU gAd
NCSU 23] &+ t1 2 FX 9] aesculetin® taurines A7}
3lo] 5~6¥U7F 5% CO, B2 5% O T 7oA A9
HjFsle] P& A QES A4S Table 17} 20 2. 9oF3)3ith

Table 12] Aol A Yehd wlel o] 5% CO 5% O,
TE 27 8o A NCSU 23 vl aesculetin 0, 1, 5
2 10 pg/mlE AR Foll Al A7) o] dhaEl A9 bl
¥ AL 10ug H7H(35.7%)7F AEFT(0g, 30.2% ; 1ug,
29.5% ; 5ug, 29.2%)Ett BAIH O Fo5lA v A A
AATHP<0.05).

Table 2= NCSU 23 #j<#o| taurined 0, 2.5 & 5.0

< A7}, Auigs AAF A3 siuiEy] oAb whg
H Ao AHE 74z 28%, 22% L 7.0%9oH, A4
Hjolake] A WS AL 261% 269% L 31.7%EA
taurine 5.0 mM 717} A FAH T AR HHo]
olxo g Eo AoR YEGTHP<0.05).
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Table 1. Effects of Aesculetin on in vitro development of porcine IVM/IVF embryos

Aesculetin No. of No. of embryos developed to(%); Mlc))glsltaoecy}ius
(u8/md) embryos o
<4 cell <16 cell Morulae Blastocysts (%)
J 86 15(17.4)° 45(52.3) 26(30.2)° - 26(30.2)°
1 78 21(26.9)° 34(43.6) 21(26.9)° 2(2.6)° 23(29.5)°
5 72 14(19.4) 37(51.4) 17(23.6)° 4(5.6)" 21(29.2)°
10 84 15(17.8)° 39(46.4) 26(31.0)° 4(4.8° 30(35.7°
** Values with different superscripts within columns are significantly differ, P<(.05.
Table 2. Effects of Taurine on in vitro development of porcine IVM/IVF embryos
Taurine No. of No. of embryos developed to(%); Morulae plus
(mM) embryos <4 cell <16 cell Morulae Blastocysts blastocyts (%)
0 176 51(28.9) 79(44.9) 41(23.3) 52.8) 46(26.1)°
25 182 51(28.0) 82(45.1)° 45(24.7) 422)° 49(26.9)°
5.0 186 51(27.4) 76(40.9)° 46(24.7) 13(7.0)* 59(31.7)°
** Values with different superscripts within columns are significantly differ, P<0.05.
Table 3. Effects of melatonin on the development of porcine IVM/IVF embryos
Melatonin No. of IVM/IVF No. of embryos developed to(%); Morulae Plus
(nb) embryos Premorulae Morulae Blastocysts blastocysts (%)
0 45 30(66.7) 7(15.6)* 8(17.8)° 15(33.3)
1 46 28(60.9) 6(13.0)° 12(26.1)° 18(39.1)
5 45 30(66.7) 6(13.3) 9(20.0)° 15(33.3)°
10 43 31(72.1) 5(11.6)° 7(16.3)° 12(27.9)™

abe

Values with different superscripts within columns are significantly differ, P<0.05.

Table 4. Number of total cell of porcine IVM/IVF embryos in NCSU23 supplemented with melatonin

Melatonin Inner cell mass(ICM) Trophectoder cell(TE) Total cell no. of blastocysts
(nM) (Means + S.E) (Means = S.E) (Means + S.E)
0 23.0£0.5" 17.3+0.8° 41.021.5°
1 23.6+0.6" 19.0:0.5" 42.6+0.3°
5 23.2+1.1° 16.320.8° 39.6:1.4°
10 20.0<0.5° 13.3:0.8° 333:1.2°

* Values with different superscripts within column are significantly differ, P<0.05.

A LlujoFAQl NCSU 230 247} o+ 552 melatonin
& #Arletd ANAFATL 5~6U7t A9} vl B&
ALt A1 wiRiE ARk

MESFZE Table 37

Table 40l & °}3}3ic)
Table 3] Aol A Lpehdt vke} Zro] NCSU 23 %<l
ol melatonin& 0, 1, 5 2 10nM< F7}ske] AL A
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Algt A7, ek Er] kA @S E Al Bax AL 17.8%,
26.1%, 20.0% % 16.3%ZA4] melatonin 1nM H7F-7}F oJE}
Toll B BAHoR FadtA B AHFE e on(p
<0.05), “F2u)7] o EH ALs AFHoA=
melatonin InM E7FE7F 39.1% 24 & 33.3%, 5nM
A7F9] 333% F 10nM H7H79] 27.9% KT} F ks
g Y.

Table 4= NCSU 23 u]% o] melatoning 0, 1, 5 &
10nME H718te Q& wintxy] A& 2 NIFE 2
AVt A2 A 7V 41,0415, 426203, 39.6+1.4 2 333+
1224 melatonin 10nM A& 77} el RT} Y& A
& YERRATHP<0.05).

Al

et

2 ATE HA vAds XSS Aol A%, AN
70 &, AdudAo] F2r3IAQ aesculetin, taurine 2
melatonine F7}5l] 3413 95 vin FES QT

A2 A AujFA] A EUle] BB Ao BAE
A2 ARt oj8d A EMHO)S TUANA AX
o] E4E& AASFEY: F1teHE A (antioxidants)©) f &
sht, Aol el Aol o9k Ze ks A7}
gl o] EAstA] e B¢ AL AR AT
(Murray 5, 1990).

IREE TATY A wige
MaZAQ20% O)olA HAFER A X
radical®] %ol s AT H8o] Falg
A2} o] AR AT} oje} T A9 W& 9
S5 915k A wjgFAdlo] o3 FFH P4k
AL, idstd 2 A e da ok THEE £
Aol WFA] ojg&EE IFAEE SOD, catalase,
glutathione 3-©] Bo] o] &= glon}, HZolE aescu-
letin, taurine ¥ melatonin 52 7}, Bl FE0]
A= T

EFHUTAAN 58 5 A+ aesculeting H| ol A
arachidonic acid®] Atapuk-gof &AitetA| = o] 7150 B3k
A9} lipoxygenase®} cycloxygenase2] A= Q15 ¢t
A AA A=A A8 2 glutathione thAFRE-T} lipid
peroxidation®] dstAZA 71Fol @ Bavh QAT
(Martin-Aragon -5, 1998 ; Matsunaga 5, 1998 ; Sekiya
5, 1982), °}4 aesculetinl] & B2 A7/t A o
or, IFFE Aoy B vXNE Ao )
AEe B2 =50 BugA && AAo|r}

webs, 2 Ao 284 kA2 A aesculetin®]
AjrAgEe] ALK viXE aHE AEI A,
aesculeting 0, 1, 5 2 10 pg/mlZ A7F8IA-S v 2 u))
ol & AAulF AAL 10ug A7HH35.7%)7F ek
T(0rg 302% ; 1 ug, 29.5% ; Sug, 29.2%) Rt 2 AL
ok & 5002)2 & FABY AL v|HE &
IZ ARG A7 5% 0,9 20% 05 % 754 CRlaa
wjokolo] aesculetin® 0, 1, 5, 10 pg/mlE H7Hg Fol A A4
Aui7] o] 2EE AeiG 4HLE 5% 0, T 0ol
A 242} 60.0%, 79.1%, 62.5% 2 57.5%F FEFsEO ™, 20%

(E 2o
1o nfu e 2,

O, 35 233} ol = 242} 51.2%, 68.3%, 51.2% 2 52.2%
2 Yt O, 559 #AIglo]l A9 wikdol 1 ug/mé
aesculetin #7771 A9 & JHo] £& Ao vEhd
Aoz Buspgich

Taurine A AT Fujla} Halfo] F2 5
T2 EA AR 4% 57 AQ4-A o] B
Ho 2 4EA Ak 99 taurineS A X Fo) Wi £7)
Ao Me oha ko] 8 FAEAOIN, THEFE 3
o] A9 wjYAo A= antioxidant, osmolyte, chelating
agent=4] 2§ THDumoulin §, 1992 ; Li 5, 1993).
taurine A7 (Dumoulin 5, 1992), E7|(Li &, 1993) 2
2| (Reed F, 1996)9] A4 wigFdo| Hrizlo] A
o] A9 W&E&E AT B aH T 9tk Dumoulin
5(1992)°] BFA ALFAT-E wge Ax wjuter] oA
2L Ao FEEL w YA taurine 2.5mM H 7
b 70%2A HET9 60%l BlEte] Egrow, Li 5
(1993)2 E79] AJsAHES RD vjgdel] Ak
taurines 7S o wiwkEr] oY LHEL 78%EA
oj=T-2] 40%¢°] Blste] AA LS Aol Edrya B3}
St

B A= A9 sl taurineS 0, 2.5 2 5.0mM
< H7b A FE AN A} Aadu) o]k Al w
2L 26.1%, 26.9% = 31.7%EA taurine 5.0 mM A 717}
NArR T AAHS JHo] fFoHos & A4HE A
o] o]EY E1% A A vER

Melatoning Ef-5E8 AT AoQubgdolr AEo
TEA HEF7)Y JFS T JoE BaFHdon, &
o IREE FATY A YA melatonin F7HE 4
&9 A9l EEHEL FUAA ROS scavenger2A o] A
o] ZHFAL R YFHUTHOkatani 5, 1997 ; Poeggeler
5, 1993 ; Reiter 5, 1993, 1995). melatonin®] H& FEE
mouse T 2] HoJujoko A FAdo] gl A2 HiE
A THIshizuka &, 2000). Ishizuka 5(2000)& A7 AT
o melatonin(10°M)2} H7}= 4 A E 7)o A] wjulE et
&S F7MNEAT 2 AE7] DAY SRS e TS
A FErtan Bty 1, melatonin®] 10°M2] 7oA
T BE 25919 Ho) I 43S Fvn By
a3tk =g Maestroni(1996)2] Ao 25 lipopo-
lysaccharide(LPS)S 53 55 #EF ZoA] melato-
nin®) o7} TNF-q, IL-18, INF-v9} & E% Alo]E}ol
Hslol = FEo] glom, HPFAA T3 IS =
el A4719) el nitric oxided] A4S ATl
Eig=3

£ AFdXE A AFA B A9 wjokel] do) Al
2] vj%kedol melatoning 0, 1, 5 2 10 nME H7}8t =
ojujore AN A, wiatEr] 74x) aE Ho) ey
B2 17.8%, 26.1%, 20.0% Z 16.3%ZA] melatonin 1 nM
(26.0%) ZH7F77} Ao v BAHoz Fo5H w
< 43E veon, A o) S Aejds A
Ao A= melatonin 1 nM B7F1E7}F 39.1%2A T
33.3%, 5 nM Z7F79] 33.3% 2 10 nM H7}9] 27.9%E.
U 2 4888 etk

ol%del g gt BH HA AL AT 9
ok 9] wiokoll aesculetin, taurine = melatonin
o] Frhe AT A9 BEEL T A FALEA A
Z-g3t= Aol AR FHEHATH
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Effects of Antioxidants on Porcine IVM/IVF Embryos
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ABSTRACT

The purpose of this study was performed to establish the in vitro culture system of porcine in vitro
maturation and in vitro fertilization(IVM/IVF) embryo. These studies was to determine the effects of
antioxidants(aesculetin, taurine and melatonin) in porcine IVM/IVF embryos. In routine porcine IVM/IVF
procedure, oocytes were cultured for 40~44h incubation in NCSU 23 mediumand matured oocytes were
inseminated with frozen semen. Then 2 to 8 cell embryos were removed cumulus cell and were allotted
randomly to NCSU 23 containing different concentration of antioxidants in 5% O, and 5% CO; at 38.5T. Cell
numbers of blastocyst were also counted using double fluorescence stain method. Aesculetin were added to
NCSU 23 medium at concentration of 1 ug, 5 ug, and 10 ug, when treated with 10 ug(35.7%) of aesucletin
at the rate of embryos of the morula plus blatocsyts were higher than those of any other groups (302%,
29.5% and 29.2%)(P<0.05). The developmental rates beyond morula stage of porcine embryos in NCSU 23
medium supplemented with taurine 0, 2.5 and 5.0 mM were 26.1%, 26.9% and 31.7%, respectively. The
addition of 50 mM taurine was higher the developmental rate beyond morula stage than in any other
groups. In NCSU 23 medium treated with melatonin 0, 1, 5 and 10 nM, the developmental rate of morula
plus blastocysts were 33.3%, 39.1%, 33.3% and 27.9%, respectively. The developmental rate of morula and
blascytocys treated with 1nM melatonin was higher than in any other groups(P<0.05). Cell numbers of
blastocyst in NCSU 23 treated with melatonin 0, 1, 5 and 10nM were 410, 42.6, 39.6 and 33.0, respectively.
These results indicate that aesculetin, taurine and melation can increase the developmental rate beyond the
morulae and blastocysts in porcine embryos.
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