R RV IE 2603) :

Korean J. Animal Reprod.

223~228 (2002)

AR wED . 2HO - Yale) - e

Xl LA BSOL| &1}

 HHE - TEF . wEl . yea!

Effect of Antioxidants and Buthionine Sulfoximide on
the Development of Porcine IVM/IVF Embryos
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ABSTRACT

This study was carried out to examine the effects of antioxidants and buthionine sulfoximide(BSO)

on the development of porcine in vitro maturation(IVM) and in vitro fertilization(IVF) oocytes.

Cumulus cell free embryos derived from porcine IVM/IVF oocytes were cultured NCSU23 medium
with antioxidants or BSO under an atmosphere of 5% CO; and 5% O, at 38.5C for 5~6 days.

The embryos cultured in medium with BSO showed a significanthy(P<0.05) lower rates(8.4 ~15.7%)
of the development to the morulae and blastocyst stage than control group(35.9%). When the embryos

were cultured with NAC, ebselen, glutathione and BSO, the proportions of embryos beyond morulae and
blastocysts were significantly(P<0.05) higher in medium with NAC(40.5%), ebselen(44.2%) and gluta-

thione(36.0%) than BSO(10.9%).

In conclusions, these results indicate that NAC, ebselen and glutathione as a antioxidants can increase

the proportion of embryos that develop beyond morulae stage. BSO, intracellular glutathione inhibitors,

is suppressed the development of porcine embryos derived from IVM/IVF.
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¥ M(Gerschman 5, 1954), 5A3% &
FRATY B&Z JA st A Y TS
3 9o 8 AT Aok AEFA
= AE7ge Ee Mg Fo9
AEH AAANA kst o3t faj st A3 A}
2ol A gA) 2FAx(reactive oxygen species ; ROS)
of tju]3t buffer2” 2h&3}= amino acids, vita-
mins, thiol 3}3HE 27t ol 2} superoxide dismu-
tase(SOD), taurine % catalase =3} 742 3}Al3tE
Aol o3 AAE 4 JorHAkanmu Z, 1991 ;
Cadenas, 1989 ; Reed, 1990), A A= o] 7+
< FursE ol wgduial HrtER) ool A E
o 3% Fald G nAE AR HIHT
A tHMayes, 1990).

HH s e A E glutathione A & ul G4
A2 I ZUCERE FATS HIEH,
M E2] 22|, amino acid®] $4, ¥ &3} DNA9)
St &7, disulfide Age] 89, 17 B-estradiol,
prostaglandins, leukotrienser 7+ WAl FAHEE
o AHEHE X cysteined] g3 £XF & B A
B354 713 gl 8% 9L Fse AL
2 ¢# A 9 tHTakahashi 5, 1993 ; Yoshida 5,
1993). A 2] 29 A 2Au] FA] AEW f-2] thiol
3342 glutathione®] F7hil g2 A=A
o AAEKEol FHE AR BIHIT 9o,
Al Zu glutathione TEE A& Z7)9 ¥4
g #AA 7} Uri(Yoshida, 1993).

2 d7s 9A A9 ST A Q] A A <
g tizt 712 2A5E FH3t7] st HA 9
Agrg @] AAUKA ALJIEES FIAY)
7] 9&te] AEA(NAC, ebselen, glutathione)2}
A E glutathione A4 9A| A2l buthionine sul-
foximide(BSO)E | e Foll H7lete] =HA] A
AT A9 B mAs & HESL
A AAsteoh

0. Mz A Y

1. CHEZIO| K, MM Y AelSH
dEDe A, A4S L AdFHe v £

(2001)9] o Fate ATk zhekstA &
obtH, & AT, A& BEJAA HEF G2
FH GEIE AFsA ok 2 T A& U
£ 100 TU/ml2] penicillin G(Sigma)<} 100 zg/mle]
streptomycin sulfate(Sigma)7} H7t8 Ho A€
@47k 920 Lol AANA 247 ool A
ddz susdt

s e HHE 18 guaged] FAMMEO
338 10 ml FAIE olgalod B v 4%
YETFE FY, A3 F Dubeleco's Phosphate
Buffered Saline(D-PBS ; Gibco, USA)ol 0.1% Pol-
yvinyl-alcohol(PVA ; Sigma, USA)o] A 7}% ujjckol
(D-PBS-PVA)3} 5|4 A| A 41 A 4] % (Nikon, Japan)
gtoll A dEHE Bt

¥ #E NCSU23(North Carolina State Univer-
sity 23) W g S A &S B YRR
o 0.57 mM¥] cysteine, 10% A GEA, 10 [U/ml
eCG$} 10 IU/ml hCG 32EE Z+zt H7bsto] A
& WMEAE Az g 2~3A17F Ao %
COy, 385Cs Za=9 Wiz e H3
A E 100 ple] 2] 15~2070¢) mAd<s T
e dol LA 14 43EL AT F,
hCGol eCG TEEo| A7tsA 42 Asudy
10018 A71HoE BIAN T AFYAA
22A17F Fek 23 A sukE FEHR

AerHL 7|8 WGP O 2= modified Tris
Buffer Medium (mTBM)ol] 2 mg/mle] A8 HgH
T (Bovine serum albumin, BSA; Sigma)E 3 7}3}
o AE-stAT '

A elol| A 44~46A] 7HEt A g HHAE
7t #dstA 34d AS3dEEE 0.1%2) hyalu-
ronidase(sigma)7} 78 Al<vf okl oA wHE-
pipetting WMo 2 WA zel ARG HAZ I,
Aoy MFH o 335 AHste A ] gl 7
TUS PO R ol AFH MAFH AFH(S0
phel Zbzt 15708 AsdEads &4 ¥

AJrdS A A4 FHle= 05 mle] 52
A1 straw)E §3lA1Z] 3 1 mg/mle] BSAS} 10
#l/ml2] antibiotic antimiotic2& H(ABAM ; Giboco)
o] H7t@ D-PBSHFA 3 &7, A w2(900xg,
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52 23] AlFste] Fxtel FEsF 2.0x10° 7
ml7k HES 2AsATE A7) EeE Fuld
HAE 2 mMel caffeine(sigma)e] H7+E mTBM
o2 FANA B2 BRAE FHlsto nlE] FH
A% dxdo] LA AAFAH 2Hd 50 piE
Astel ARFH S AA AT

AN FAE AAIF T 40~44A7F 59 A
%S AN Bt AAE 2~8ME7])9 A9
S A3l Abg-sch

)

A
+4

e

2. Helxgete| M 2fuH e

AAFA F 40~44A 70 A Qul FAI 7 F APAE
H 2~8NE7 AYrASE A EY glutathione
44 AAA BSOS 0, 1 £ 5 mME A%
Aol Hrpste] 6~7U Fo 5% COs 5% 0%}
38.5C9] Zzol A ALJuiFAIZ & AALEES
ZAlste] BSO7F =] A Ao A ouf kel
R JEgs HESAT

Eg A wFd Yol AAEE free radicalel
AT AL v & ARSI
98] 3pakslA 2l NAC 1.0 mM, ebselen 10 M,
glutathione 100 M3} M £ 9] glutathione 34 &
ARl BSO 1.0 mME A e ol F7hsted 43
7] WHOE AujgF A LS S S
Hom, Mol At dRo] wivtxr] YT
S g4 dNYHoRE NEFE AT

3. M2 FE NMZES TAL

Ao Axs FAAE Long 5(1999)¢]
YU S 4 Hoste AT 7hdaA)
2oFatE, 9 5EAAL 10%) Triton X-1007 2
%2] paraformaldehyde7} 3718 D-PBS &<} 1)
ol A A7 Bt 2% F D-PBSE 2~33] A
A& AAlEA

20%2] glycerol, 2 pg/mle} Hoechest 33342(Sig-
ma) 2 100 pg/mie] DABCO7} 715 D-PBSY
= slide glass 910 20 plo) &%E THE F A
HEAE 2305 Y2 T cover glassE B 1)
Yol gdst] 4582 A A & §
FE) A (Zeiss, Germany)oll 4 wiREE7] 32
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£ A¥A dej7 A= SAS pakages o8
st BARNES AAQL, AL F3 AF
(least significant different test ; LSD test)2 2 Al 8}
o EAAS AT

m &

1. BSO F7HHYO[ =X MLlS-HEte] M oY
20 olXls 23

2 mAs GEFE A Fx, FHAZ
% NCSU 23 #joklo] glutathione 34 A A]21
BSOS A7pf kst 242t 6~7U 5 5% CO%
5% 0; Lol ALEA F AAE A 5
Ake] AU H & Fig 1o YebdZ A

% of embryos developed

BSO concentration(mM)

& Morulae QBlasto '

Fig. 1. Effect of BSO on in vitro development of
porcine IVM/IVF embryos. ** Values with
different letters between development
stages are significantly differ, P<0.05.
Blasto' : Blastocysts

Table 1. Number of total cell of porcine IVM/
IVF embryos in NCSU23 supplemented
with buthionine sulfoximine (BSO)

BSO No. of Total cell no. of
(mM) blastocysts blastocysts
0 21 27.0£8.1
1.0 5 25.6+9.1
5.0 2 24.0£2.8




FF Ard it Es] AESE Table 19 2oF3)

Fig. 16} yehd vpe} 7Ho] NCSU 23 ulj okel o)
BSOS 0, 1.0 2 5.0 mME H7FsF Fol|A] AL
o W& E AMALKAY AL 77} 35.9%(70/195),
15.7%(25/159) 2 8.4%(13/154)Z 4] BSO 5.0 mM
A7V7 dzx7RY 5AH0% fosA B
AALEES VER] 2 8(P<0.05), BSO 5.0 mM
A7} BSO 1.0 mM A7MpHT tha we A

&S JeAT SAFHC 2 948 93
HR} g UTHP>0.05).

2~8M27] A FH DL A ) ksto] AL uf
WY 7] £R T NEFE AN A3, U2, BSO
1.0 mM #7} 2 BSO 5.0 mM 7oA zhzt
27.048.1, 25.649.1 2 24.0+2.82 4 BSO 1.07} 5.0
mM Aol A 2 7EY th & HEsE g
BRou BAA o2 A=A eokrh

2. AESIRIQL BSO EII7L TR M QleHEto]
Heldso olxl= &3

HA AYFHE YAE 2~84 27 FHTY
Atg JAE zAMe7] Yt Al 9wl ooy o)
dA el 32k3A ¢l NAC, ebselen 2 glutathione
3} Al Z U glutathione 34 91A14) 9] BSO-& H7t
3t 6~7Y F wiFAZ) AHE Fig 20] 29F
st )

Fig. 2] vteld ve} 7ho] NCSU 23wl i of
gHatstAl ol NAC 1.0 mM, ebselen 10 xM 2 glu-
tathione 100 Mz} BSO 1.0 mME& 7tz H7}st
TFAA AFAH o) & AR HS 74
40.5%(47/116), 44.2%(57/129), 36.0%(41/114) %
10.9%(12/110)Z4] NAC 1.0 mM, ebselen 10 M
9 glutathione 100 M H7}7F BSOR T A 9t
F&ol &7 Uetd, idst A7 BSO A+
By AHCE RolstA #A VR ThP<0.05).

Table 201 %] Webd ne} 7o), vt 7] 3¢
9 HZHE NAC FH7M, ebselen F7}E, gluta-
thione H7}7 = BSO FH7}olA] zHz}; 27.046.5,
40.616.4, 34.8+5.9 E 21.02422 4 NAC A7},
ebselen A7}, glutathione 3 7}77F BSO H7+

% of morulae plus blastocyst
N w
Ol O

0 L _ . —_—

NAC? EB? GH? BSO

Treatments

' N-acethyl-l-cysteine 1.0mM
? ebselen 10 uM
? glutathione 100 M

* buthionine sulfoximide 1.0 mM

Fig. 2 Effect of antioxidants or BSO on in vitro
development of porcine IVM/IVF embryos.
*® Values with different letters are signifi-
cantly differ, P<0.05.

Table 2. Number of total cell of porcine IVM/
IVF embryos in NCSU23 supplemen-
ted with antioxidant or BSO for in
vitro culture

No. of Total cell no.

Treat {
reatmen blastocysts of blastocysts
NAC' 6 27.0°£6.5
Ebsclen’ 13 40.6"+6.4
Glutathione’ 34.8%+5.9
BSO* 2 21.0°+4.2

*** Values with different superscripts within col-

umns are significantly differ, P<0.05.
' N-acethyl-l-cysteine 1.0mM

* Ebselen 10 M

? Glutathione 100 xM

* Buthionine sulfoximide 1.0 mM

uth SAH0E fola & AESE vy
5 ¥(P<0.05), A& 75 Ebselend 7|+ e} H
o EARCE 495 B A4S dein
(P<0.05).
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B d3E gAY vAs dEFS ALl A4
&, FANY F, AFH T A Juf FA] A E
So] HAE 298¢ HEZ}7] At FatskA
(NAC, ebselen™ glutathione)$} Al ¥ glutathione
T4 AAQ BSOS A ko] Hrlste S
A AdgeAee] A el vAe ¥ HE
A

YA AT AgAE T A el A AE
W glutathione §4¢] Z7he A ELEo FAT
29l Z9] sli}to]d, r-glutamyl cysteine synthetase
9] ojAld] o3} M X glutathione AL A &}
L BSOX= A Eujekolu} ZZw) kAl glutathione s
FZEA 77T Yt Wol o83k 2l tH(Yoshida,
1993; Griffith®} Meister, 1979). E3F Yoshida(1993)
& A Gz A9 J&ujgA BSOS H7he
gz bla) foxor e Hgdeegs Y
Rl SR dES] sl E AW glutathi-
one FE7F 8% 8209& I3 Th Takahashi
5(1993)2 sz Ao AT A 9wl gl BSOY
A7He A EY glutathione®] A& Al ate] A9
FA o] ALAKo] Fa JFS WAL B
w3tk B 439 A A Aeg TS NCSU
23 " ekalle] BSOS 0, 1.0 2 5.0 mMS 713
Zo)A A ol wgE AAEAAL 242
35.9%, 15.7% 2 8.4%24 BSO A7}77} EF
B 9 Aod8gs Yehh(P<0.05), & 43
o] A&} Takahashi(1993)9] A#e} U= 4
&S gyon, o) Aste A wj g BSOS
H7he GA A A @S A x glutathione F 5%
Z ZaAgeg Aouekgo)] AsfHe AL 7
HHoz dFstuch

NCSU 23 ujFofo] NAC 1.0 mM, ebselen 10
¢M, glutathione 100 ¢M = BSO 1.0 mME& 7}z
A7he Tl AN old WRE A TYA
& 7}Z} 40.5%, 44.2%, 36.0% 2 10.9%ZH 3HAk3)}
A ¢l NAC 1.0 mM=} ebselen 10 uM = glutathione
100 .M FH7H7E7F BSOR T Ao d&-go] SAH

° g {95 FA JebsthP<0.05). Glutathione
& HZE3 A AEY redox JHE A
NAFEY 28 ATL 30, 3w Ao
o}7] 5= oxidative stressol] o & faf 3 T2 H
H AEES Bis:s 284S v GlutathioneS
superoxide radicalell £]3] AJ4d® hydroxyl radicals
AA37] 938t glutathione peroxidase2] 7]1&Z
293 A X the oxidative £448 FHAisMet
(Yoshida, 1993; Chance &, 1979; Meister, 1983).
AT e SRS AguickA] oFEE Aow
BT & free radicald A|A37] 3o
SOD, catalase, glutathione, NAC @ ebselen 5]
o] &0l £ AFYE BT JTHA 5, 2002;
Takahashi %, 1993; Lee S 2000). & A¥¢] A3}
2 Hol glutathione 4 AIA ¢ BSOY #H7te
AdFADe AAg &S A= ol F
AP glutathione®] A& AsHAI7]7] w&olzt
A) 7} =l v (Takahashi 5, 1993), 34k3HA ] A7t
Hj kol free radical S Al Azt AJEEE
S E ReE VERTHE F, 2002).

B A0 AxE 293 HY A e
9] A 2luk2-o) NAC, ebselen 2 glutathione2 344
FA A 2Este] AgUFES S0 B
BSO9} H7tloke AJadu) o) AEFES F
3tA AsAA SR AdFAHT] AL L&
A ZV glutathione FE=7F A3 21 #¥o] 5ol
AFEH A

o rir

=

[}
=1
o

=

V.2 o

B Axs HAe) mAds dESS A lA A4
&, FAAZ &, Add AYFE TS NCSU 23
Aejupordie] ASIA(NAC, ebselen 2 gluta-
thione)2t BSO2] #H7t7F =] AL el 29
dhgol) X e e AESAT

Glutathione 34 ¢}A| 7] 91 BSO7} Al 4A 2he
Agdgo] v FFE HES AF40, 1.0 Z
50 mM<] BSOS H7bak oA Adul7] o]
W ALEAHS 747E 359, 157 2 84%E
A BSO H7M¢7t vz Hls) FAHLE /9
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A @2 AduigdA S JERI 2 H(P<0.05),
NAC 1.0 mM, ebselen 10 #M 2 glutathione 100
uM= BSO 1.0 mMg #7iste] vl st A3 A4
vl o] WEE ALLEL 405, 442, 36.0 ¥
10.9%2 4 8213tz H7HE7H BSO Hybrioh
EAHOE FosA w2 AEEAFS YE
THP<0.05).

AAFAE AR WS FRB] xS
= BSO =50, 1 2 5 mM)o] ul& zo]= AR
A gokout, IS E A7 74l ebslene,
NAC ¥ glutathione F 717} BSO A7l &
o3tA ¥ XSS YeERRTHP0.05).
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