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Effect of Oxygen Concentrations with Superoxide Dismutase
on In Vitro Maturation of Porcine Follicular Qocytes and
In Vitro Development of Porcine IVM/IVF Embryos
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SUMMARY

The present study was carried out to examine the effect of superoxide dismutase (SOD) on
in vitro maturation (IVM) of porcine follicular oocytes and oxygen concentration with SOD on
in vitro development (IVD) of porcine IVM/IVF embryos.

The results were summarized as follows :

1. The rates of nuclear maturation, penetrated oocytes, polyspermic oocytes and mean

numbers of the penetrated sperm were not different in the NCSU-23 maturation media with
0, 100, 500 and 1,000 units/mi SOD. However, the pronucleus formation rates were
significantly lower in oocytes matured with addition groups than those of no addition
groups of SOD (P>0.05).

2. The rates of blastocyst formation and total cell numbers of blastocyst at day 7 after in
vitro fertilization were significantly lower in addition groups than those of the no addition
groups of SOD (P>0.05).

3. The rates of blastocyst formation at day 7 after in vitro fertilization were higher in the
NCSU-23 culture medium with 100 units/ml SOD than in those cultured with 0, 500 and
1,000 units/ml SOD under the 5% and 20% O, concentrations. However, no differences
was found in the total cell numbers of blastocyst among the treatments.

In conclusion, these resuits suggested that the addition of SOD was not adequate for porcine
oocyte maturation and further development, also the rates of blastocyst formation and total cell
numbers of blastocyst at day 7 of porcine IVM/IVF embryos were not different in the NCSU-23
culture medium under the 5% and 20% O, concentrations.

(Key words: porcine embryos, IVM, IVF, SOD, O, concentration)
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oA = AR vt dEe FE
(Winston =, 1991; Carney ¢} Foote, 1990). A 2]
i FA 282 ode] 7HA] SHel A AR A
Dl Y diws] wol ezt ve A Fo &
Fo] Ak Tolth. AkA Rl A elu) Fx 7 6o
Gahwhe WIlFY Aaved 22 (50mmHg
(20%)°], o] AL %%LH—J A A AasEgd
40 ~60mmHg(l ~10%)X t} - =2 Zl(Johson
#} Nasr-Esfahani, 1993; Maas %, 1976; Mastro-
ianni$} Jones, 1965; Bishop, 1956)0.2, o)& A =
2 QAR VERY FHOB AEGE ¥
shel, MEAWS BRI} B4 S5, A%
2 RS HAYNHOE e MAFEE
A foth upEbA, ALdu A w2 dAaFEE
o] g alA(reactive oxygen species, ROSs)E
AHGoTH A 4% % ATEA 3
28 AARAO L HAEeird, Gl FABL A9
g A9 JEds Aswss A
vitro cell block)& FLA7]& FR3F Q9lo] Hr}
3 H 73l th(Johson} Nasr-Esfahani, 1993).

ArH o R Al R AL ve|EEEe
ofe] TEAAHoIY AEA 2 cytochrome p450
AHA(0y) HApe] I EA A
(electron transfer reaction)3} 71}, aldehyde oxidase
(AO), monoamine oxidase(MQ), NADPH oxidase
(NO), sulfite oxidase(SO) 2 xanthine oxidase(XO)
S 3Z oxidaseol] o] ArstAlnRlol ofste]
Wy EAES012(0: - el late] o] Fojzink
(Johson} Nasr-Esfahani, 1993; Fradovich, 1972).
Azt A B =R O, - = ALH EE &
AF(SOD)el FEHsKdismutation)el] ¢)s}e]
£ ¥bS3 Zo] Ha0,9) 0,2 wghdth 20, - +
2H+H—>H202+02(Halliwell, 1975; Haber2} Weiss,
1932). Haber-Weiss 4F2-o] 2]&led O, - 9 HyO,
= :?clﬂo] 7}1} 7}—6‘]— OH - vg xg/\}ﬁ]_u].(07 T+
H,0; — HO™ +OH - +0y). 22+3}&0]2(0 - )
% OH - £ AAFLEE A&7 1 245 52
ol BAE AsfsiH, a0 ® AXEe &4 ¢
sl zex @A JrHDingst Chan, 1984;
Ribarove} Benov, 1981).

3+, superoxide dismutase(SOD)& F & A o

ol i ¥ Xi 10

oxidases 2 H-E]
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Az GdFAle ofugt o] ol Exjetzvll ul
g} CuZn-SOD, Mn-SOD, Fe-SOD = EC-SOD
(extracellula-SOD)&] 4F0] WHAEG o] HE
SOD EAEE dismutation§+-22  Zuj 3trHFra-
dovich, 1972). SOD2] E-0]3l "2 Abitof of 3}
AgAdop, el FRIERFE S RS 34
o sty w2 4% 7Ith JdgER OD‘T’:
AA L] 0 7 FAol tlate] AEE Eio}uﬂ
oz o) 7 AL 0,7 FEIL WS o %101\%
v}l 8F THCzapski®} Goldstein, 1988).

EHBE ANFAAN QoA ALFLE
20%01 4 S%2 RN FH AL MU
a}-2-#~(Payne %, 1992; Umaocka %, 1992; Quinn
7} Harlow, 1978), E7|(Li%} Foote, 1993), <k
(Thompson 5, 1990; Tervit 5, 1972), &~(Yang &,
1994: Thompson %, 1990; Tervit &, 1972) ¥ =
Z|(Wright, 1977) ol 4] vl 2EES Z7HAZICHY
BEY T, oloke= WHJE wh9-*(Leegeo} Sel-
lens, 1991)2} E7|(Lindenau$} Fischer, 1994; Li

=1993) Lo A 57} g Btk w3l
SOD: WA A BP0 E 5E AASE
‘radical scavenger'®A] u}9-~(Dumoulin £, 1992;
Noda &, 1989), E7|(Li &, 1993) NG L
1997b) Sol N 2ol £& Qe oAt
Jl HstH o, D]-%i(Legge-‘l} Sellens, 1991),
K Walker 35, 1992), Ax(Liu¢} Foote, 1995) % =i
A(Park 4, 1996) Toll A ax7} glok Byst
T AN SODe] bkl whE
e FEE, e, HWobsk, AAEete] F
Sk 2 ARG AR d Bl bE dFAEe
At B Aolatal, 53] A ME He A7
7F e E A ool old] digh FEAQl AFTL
M8l Has Aol

oo . 1= NCSU-23uj kol
og SOD7} A Gage] Ao
& ZAMEAL, ofEE ARY AAhxT
SOD7} = A 27|47 2he] kol
g stalzt A A ek

7] ) oY
o] mX=
1(5% O2)3}
u X & g3

AERIE



ml penicillin G} 50 zg/ml streptomycin sulfate
(Sigma, USA)E 713k 38°Cel dHuAal4ds
(0.9% NaChHE 23] AHF T dyde a7t
FoE B2 FA s 603 ool AEAR

Eutstdnh 183 AR AA HadgAdes
2~33] AHF oL, 38CE 2AH] Y= 24

Bx

o dol Age) FAsAh

TAGEZ] AL 18-gauge FAF O] F3}
10ml FAF7|R Z 7o) 2~5mme] EAGER
2 dxda 3 JEx S-S 5918t 15ml Y4

T i

Beldol 7 38CE 24Y Ao 1087} 4
A, dEP) FAE FEF B, 42AL el

2 pellet?+g FH3to] LSem7bAO 2 WeHy HA
g 87x15mm HEZHGA N PI Img/ml PVA
(Sigma, USA)7} 718 TL-Hepes$} 8|X 3t 4
A #v] A (Nikon, Japan)aloll 4] LA E7}F 2~3&
ol XuaA B3 AEAS] FUG FEAUS
Aate] FE DS 35e F A4S QYo
Al &t o}

ok

2. LHERIO| MM AHH Y

2 o] o §5is Aok TR Sigmac]

FAste] AREshH T A 5E kel 2 North
Carolina State University(NCSU)-23(Petters2} Wel-
Is, 1993)8 7] EujFA 02 slo] 10% HHA FEN
(porcine follicular fluid, PFF), 0.9mM cysteine,
10IU/ml  Pregnant Mare's Serum Gonadotropin
(PMSG), 101U/ml human Chorionic Gonadotro-
pin(hCG)$} 10ng/mle] EGFE #7}ste] A3
ok AR GEHAL 6mm o4 Hrje] BEAA
NS A F sk 3,000rpm, —4Ce] AL3hol) A
3087 A4 EEE T, 0.8um BEHE o3} - dit
&, -20C Ys e WEE s AR g
st Abgadth AGAE Yol dwel
dish(Nunc, Denmark)& ARE8} 2} welld 500 ]
o) WA 44§ NCSU-23 shebel 2 ol Auleds
ANBYT B5e dAe ngsIRE TL-
Hepes Wbl © 2 38) A4 8}7, Aol W
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4 © &2 33 AAsAh AAE nAE dxE 7}
wellt 40~ 50718 o 38.8C, 5% CO, 2 ¥3}
H52 247 BrtAnLr) YolA FEEo
A7 wickoN o A 224 7F vl gl T, o) o= T
2EZo] HIMEA - HoAdsg wjckdoA] 22
AlZE ujoksle] & 4447 29 AN LSS FES

o
3 Aoy

1) HESO| =H|

AolrAE wigFA> modified Tris-buffered
medium(mTBM, Abeydeera®} Day, 1997)% 7]2
vl okl © & 2.5mM caffeine(Sigma, USA)3 0.1%
BSA(A7888, Sigma, USA)7} 3% mTBM-& &
AF231 9 (Abeydeera 5, 1997), Holo] MAYA O
Z+ Dulbecco's Phosphate-Buffered Saline(DPBS;
Gibco, Life Technologies Inc., Grand Island, NY,
USA)efl 0.1% BSA7} ﬂﬂﬂ ufj okol & ALL3LY
ok 442170 Ek ASIASE BA GEAS 019
hyaluronidase”} $H+¥ NCSU-23 &0 Ho] A
%Ael AAEoR FENEE AAGL, 2.5mM
caffeines} 0.1% BSA7} 365 mTBM £ o= 3
3 Agsch A4 F el 48A Ak A
/\]'?ﬂ Opl =34 ujokol XA 30-40709 A

SRk 93 WA WG] el A v o)

=
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dog AL HA7)
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2 S| qﬂxﬂ;ﬂ on
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d AAEE 3478k 450g0 A 337 -?Jél—‘ir :
AAe th, FAE A= AA-E vk
3

= A2 s 4 ek slAE PR

it ot o og, “‘o b .'u‘,o ot

a
S
2=

tq

u
2
N



o] 9 Ao HZ=%7} 1.2x10°sperm/mlo] ¥
=5 47 10p18 U F39C, 5% CO, R X
gl bk gr] oA 5~6A17F Ft
Ao 45 AT

3 Melsge =y

Z17kel A7 5~6A17F et A eFgE
FAAM Bt #HE {718 F, pipetting 3
vjd v A o2 335 Al ARH dTrAE
o} BN RAHAE AASNAC T widd
wjoFelo] $A 2712 wjFd O, £HF 10~12
Azl 1-A 2719 3 &S Byun $(1991)9] %
o wak YaF3d9 A H(Rapid Staining Method)
o2 gasta @45, A I, A 2ANY
4 59 +4 A%E AUtk

4. HAL-FE HESIQ H QUHiF

2] 2 YA v ol = 0.4% BSA(A028I,
Sigma, USA)7} -2 NCSU-23L 7] Bujokal o
Z ARk AepAe] dEE T L pipe-
tting B WL WFH oz 33 M FFRE
A Eel ERUREAYRE AAT ohF 0.4%
BSA7} H7}E NCSU-23 wjokj o &2 z}71e) X g
TH2 A" wjokd S 4-well dish(Nunc, Den-
mark)oll ZF well 500, 2 wjate vjek & Wy
wellZ 40~50714 Ho] 20% 242 7(38.8C, 5%
CO; ¥ E34E) 2 5% 2% 7A(38.8C, 5% Oy,
5% CO2 90% Ny ¥ X35 x)2] wjedr] HallA zt
Z} vl <kated Al odul s Fahlch A eu k2
AR o) FEES ZASAL, 6Y E TEA vk

5. HiBtZ 2| O|SEHHM

ALdrHL AAE] g HA T2
B Z(inner cell mass, ICM)A|XZ 2} < oful
(trophectoderm, TE)AIE£E 37l <98iA
Machaty S(1998)¢] olFBRAY L A183
Fek Zhas] astd, FATY FRAE 0.5%
pronased] @&l £3]A]71 &, TL-Hepes-PVA
ufokA ol A 33 M H Tt o] 4TS rabbit

Mr o2 =
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Fig. 1. A differentially stained IVM/IVF-derived porcine
blastocyst. The blue objects are the nuclei of
the inner cell mass cells and the pink objects
are the nuclei of the trophectoderm (200x).

anti-pig whole serum©] 1:52 3|4 ¥ TL-Hepes
g X [A]7F M3 &, TL-Hepes-PVA £
o7 587338 MAH3HeH, 10 £ g/ml Hoechest
333429} 10ug/ml propidium iodide(1 : 1)°] &-F-¢
Guinea pig complement 7} ¥F% TL-Hepes(l :
10)-PVAS A 1AIZF A ej ekt 919 wiiel 23
w9 7H A7t B T slide glass¥
o) 3 1 mounting & ol LHFG WEL
FRTE FoAF F, cover glassg HiL wiHFo
2 2ee FAATRA0x)NN HEFE
FAeF A tHFig. 1)
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SOD7} A4 2 ujgge] mAE F}E 7
3l7] 918t SODE z+zt 0, 100, 500 2 1,000
Unitvml€ #7tste] A4, 45 wjwdol] v
s TS ZAEIAT £, SOD H Atz
o] 7w vAE J&e& T A5t
NCSU-23 wlgq o8 H=g A= & Fa|z
Wi o g AofAL HAAFAT Tz A"
42 -2 SOD7} z+z} 0, 100, 500 2 1,000Unit/m]
o] Artg wigguidde] Yo zpzhe) wjgr]e
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Table 1. Effects of SOD concentrations during IVM on in vitro fertilization of porcine oocytes in mTBM

No. of % (mean+SE) of oocytes Percentage of Mean no. of
Concentration . polyspermic spermatozoa in
of SOD (U) examined with male and oocytes penetrated oocytes
oocytes ~ Matured Penetrated female pronuclei  (Mean<SE) (MeanSE)
0 78 844+ 55 699+ 33 95.0+ 5.0° 30.2%2.2 1.8+0.1
100 78 846+ 04 60.2+10.5 90.9+ 9.0° 31.3+7.1 1.4+0.2
500 82 783£11.6 602+17.4 85.7+11.9° 38.0+4.7 1.4+0.08
1,000 78 73.9£16.0 58.5+14.1 812+ 6.2° 37.5+2.5 2.0+0.5

* vValues with different superscripts within the same columns are different significantly (P<0.05).

e g, o| 2 AANE F3 ICMAE & TEA X %, NS E(73.9~84.6%)% FAIAYE(G8S5~
T& ZAbstch 69.9%), ThEAAAE(302~37.5%) 2 HIFIH
AA(1.4~2.07) AT A2FTE Fo44
7. SH=EA (P<0.05)8] Atol7b 1A HA FUT, S4HYF
E Ao e 7 At st 45 o] wk HES HEYTF(909~812%)Hrt 23] YFE+
BAEE AAEAeH, dojzl BE Ad¥EARe (95.0%)7} Fodo2 =2 AAE JeRTHP<
274 A 2]l= SAS/STAT 6.03 packageE ©]& &} 0.05). =3, SODE #H7lsld HEL /2 T,
BEAEA(ANOVA)E 4 A% ¥, Duncan's Th5 7 A FEAL AA s, NCSU-23 wiggon 79
ZA(DMRT)el &3] A7t F449E A8 o mivte g #7713 A3 Table 29} 33 Zrh
o, P<0.05 o|3te] #oAdvhE FAE Aol7t A9 widg 4817 Fo HRES AP 7(50.2~
AE A2 AT 66.8%)9} o] Z7(65.5%)7F f-2l4del fideH, A
wE AdEd FAESFE AL 6.8~
dup 3 s 14.1%, 27.4~45470)7}F W Z7(18.2%, 59.171)8E
o} o) &(P<0.05)2 R ¥ AOE FAHO &
NA FE TG A g suFll 0.9mM cyste- 37t gl AeE2 AT ok, X g
ine7b ¥ NCSU-23 wfjskeio SODE zt7} 0, A& SODY A7t FA 2 o8 AR
100, 500 2 1,000units/ml F7}3}e] &L F=8 Aok
3, A5 E vk el mTBM jkalo] 6417k ol9} 7+ A A HRe] A £]d5 Al Way-
ol A AL AANF AFA= Table 134 7ot mouth v ckle]] SODE 7}tz 0, 10, 100units/ml

Table 2. Effects of SOD concentrations during IVM on in vifro development of porcine [VM/IVF embryos

Concentration of Total no. of % of oocytes 94 (mean+SE) of embryos developing to blastocysts

putative cleaved
SOD (U
O embryos (Mean*SE) Day 6 Day 7
0 83 65.5x11.6 143+1.5° 18.2+2.2°
100 91 66.8+ 3.3 13.0+4.0° 14.1+2.8®
500 88 579+ 1.0 454+2.3° 6.8+0.0°
1,000 93 50.2+ 2.6 50+2.7 7.242.5°

%% Values with different superscripts within the same columns are different significantly (P<0.05).
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Table 3. Effects of SOD concentrations during IVM on mean cell number of porcine blastocysts

Concentration of No. of No. of ICM cells No. of TE cells Total cell no.
SOD (U) blastocysts (Mean=SE) (Mean+SE) of blastocysts(Mean £SE)
0 13 64+22 52.7+5.6° 59.1+5.8*
100 12 53%1.9 40.1+6.1° 454+53°
500 5 5.842.0 32.4+4.5" 382+4.7
1,000 7 8.2+3.1 19.1£3.3° 27.4+2.9°

ab.c

Values with different superscripts within the same columns are different significantly (P<0.05).

Table 4. Effects of O; with SOD concentrations on in vitro development of porcine IVM/IVF embryos

Culture conditions Total no. of % of oocytes % (mean*SE) of embryos developing to

putative cleaved blastocysts

0; (%)  SOD (U) embryos (Mean=+SE) Day 6 Day 7
5 0 108 85.1+1.5 20.340.3° 22.2+40.3°
100 100 84.0+1.6 33.940.6° 33.940.6°
500 108 88.8+1.6 25.940.5 25.940.5"
1,000 128 80.4+0.4 19.540.5° 21.04+0.4°
20 0 101 772422 27.740.7° 27.7+0.7°
100 103 81.6+2.4 25240.7" 25.240.7"
500 9] 79.1£2.6 24.240.7% 24.240.7"
1,000 114 74.5+0.4 23.740.3% 25.44+0.3"

Overall total or means

5 444 84.6+1.2 249+2.1* 25.7+1.9%
20 409 78.1+1.2 25.2+0.6" 25.6+0.5%
0 209 812425 24.0+2.18 249+1.6°
100 203 82.8+1.3 29.6+2.5" 29.6+2.5"
500 199 84.0+3.0 25.040.6" 25.0+0.6°
1,000 242 77.541.7 21.5+1.2° 23.2+1.2°

**¢ Values within columns for individual teatments with different superscripts differ (P<0.05).

ABC Main effect means within’.columns with different superscripts differ (P<0.05).

g Avtetd A&E FEINE o, YHS BN T & B p(Park S, 1997)8}= ArulE = Azt
o7t GRAO™, ARAUEELS 742} 67, 55 A GEAL A9 &P 0.9mM cys-
50% EA FH/bSE 2T Hoh Ao £4) & teine7} $+H NCSU-23 ujofolel] A4S 678
U Park 5(1996)9] B uob= HILE AX| &= F, A FA L A ST NCSU-23 wjj kool z}z}
Adgn. d2y SODE 47 0, 1, 10, 100 ¥ 0, 100, 500 2 1,000units/ml®] SODE H7}3to] 7
1,000units/ml S A71eke] H&S §7)5t7 A el5 Q) Eob witeS §7)% A= Table 4 L 59
AL ANZHES o, 10 E 100units/ml &) SOD H 71+ 7ch uf o TR 5% = 20% AAETo] mE

NN Fe]HoE 22 FAAYHYES Vel 27 e E g $(25.741.6 vs 25.6+£0.5%) 2
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Table 5. Effects of O, with SOD concentrations on mean cell number of porcine blastocysts

Culture conditions No. of No. of ICM cells  No. of TE cells Total cell no.

0; (%) SOD (U) blastocysts (Mean=SE) (Mean+SE) of blastocysts(Mean +SE)

5 0 15 9.7+3.4™ 35.6+4.8% 45.4+4.7°

100 16 10.5+0.9° 34.147.5% 41.849.5%

500 15 6.0+£2.0" 27.743.3% 33.7+4.7%

1,000 14 4.0+1.2° 21.3+4.2° 24.8+4.7°

20 0 18 4.0+0.8° 41.845.3° 45.8+5.0°

100 20 48+1.2° 28.2+45.7™ 33.0+5.5"

500 15 3.541.0° 35.145.0® 38.6+5.0"

1,000 14 3.540.9° 25.8+4.8™ 29.3+4.9%

Overall total or means

5 60 7.4+1.2% 29.6+2.5% 36.9+3.0"
20 67 3.9+0.5° 31.8+2.7% 35.8+2.6"
0 33 7.0+1.9% 38.5+3.5" 45.6+3.3"

100 36 6.9+1.0% 30.4+4.4°% 37.3+4.7°

500 30 47+1.1% 31.6+3.18 36.3+3.4%

1,000 28 3.740.7° 24.0+3.3" 27.6+3.4°

ab,c

~ Values within columns for individual teatments with different superscripts differ (P<0.05).

ARC Main effect means within columns with different superscripts differ (P<0.05).

ZA) E5(36.94+3.0 vs 35.8+2.67)= G227+ 9 HolQdom, ZAxse] ZrE= 99w, 1,000
o5, SOD ¥EW WMEWLAE 27 249,  unitsmle] SODE 2510 AR e FG% AT
29.6, 25.0 2 23.2%35A] 100units/ml & 2]+l A] gl X 7(Payne %2, 1992)9t= A2 U8l 2
FAHOE B WPHE WIES UEOY, & Sk B¢, n1929) 27154 RE HTF o) ool

Aol M= A2 9427.6 ~37.370)7) th2=-1(45.6 °fl 5000units/ml2] SODF H7}ahe]

W st

MET FAH(P<0.05)02 ¥& At el 5% 2 20% Oy 27 23 2-cell block AAHS: =

o] A euige] SOD2| Hrhe aw} A= AL Bz Rt 8 WI(Leeged) Sellens, 1991),
2 oddAn 100units/ml12}] SOD<: dA| =& 2% microin-

ol9b 7k Aibs vl A 0 % 500units/ml jection & wWx &7t o

3} X 7 (Payne

2) SOD% #H7}sled 5% 2 20% Az 7oA ) 5, 1992) & B 275 oA BSMII-PVP bj
s FES Aol 2F 5% 0,¢] 500units/ oFele]l SOD 5,000units/ml¢] 3 7}uf ek& 20% A+
ml SOD & 7}22bo] 2-cell block-& F¥-317 uj vk axstAM H2E AL FPITL F B
E7)2 e the B3 (Umaoka %, 1992)8) 1- (Lindenau$} Fischer, 1994) S % A x| &l A
Az71e] FA L mHTE w ool 5% bz Atk

slol Al SOD: 2kzh 0, 10, 100 2 1,000units/ml, I8y, E7l A S wiekA] 0, 600, 1,200 =
20% ArAZ A A= 2h2F 0, 10, 100units/ml<: 2,400units/ml¢] SOD#H 7}—“:— 20% AFAZF 7)ol A
H7r ket W 5% Ahzde] HelpeA 600units/ml 2] SODZ 7} el A §-2) #(P<O. 05)°
100units/mle] SOD H7}itwro] wiwbulbifol] &3} 2 oeloudwti @ BN Sorete AR
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UERAT T & RI(Li 5, 1993) @ XA < =
(1997)¢] %7) A5A & CRlaa vk o] 500
units/m1¢] SOD 7}l % o) Z7(45.1%)°l 8] 3]
o 64.8%FZA F2H(P<0.05)0.2 wjul¥7] W
€ F7HAzTE Raide AiEHE 23490
AN Z]2ujgY o E ARG NCSU-23
wj gelo] = TmM2| taurine3} 5mMe] hypotaurine
o] gf5o] )=, SOD= 4 &) AEAYE
Soj7bal £at7] wiol AP FArsta] 2A
o] 2 5347t 34 Fo] UYA T, taurines} hypota-
urine2 YA EAWE Foj7bd FAH H.0, 52
=40 e Fxe NSO RN SRS
B, 20%9 AAZATNAME A L
AEE StEEA widgE FI7HAFIH, uf e
AN MESAE 2 501258 ZHo]43
H &

fr

2 2
o o X ok

ToE AN =

ol o

o &(chelating agent) @ osmolyte 24 ] 2]
WS del b AP A ol gate W)
ko Z7RAlZIcKLiuet Foote, 1995; Li &,
1993; Zgliczynski %, 1977). we}A], NCSU-23 Hj
FAd Aol olm AA G S FAel o g PolF
go] zh3ojx] 7] WFell, & oAz AHA
2o At 2rpdgd & g2 wA
| e Zo2 vehd A2 AlEEE v, ko
2 9ok 2 270 WA Yo A 7
EfE 22t e AR AlgH.

by

H o2

B odAyes =11 gxdel Ao L)
superoxide dismutase(SOD)E 7} Falo] A9
/\%/‘\J,} z':ﬂo]:g_ ) W) mjA = 6k371L A AS e
L g SOD7L A A e A2y ge] wig
2ol AL GUE FETA AN stk £
oA Qold Ase goterd D k.

1. =4 FEFTS A A Suf gl el NCSU-23
of SODE z}z+ 0, 100, 500 2 1,000units/ml
Arksto] A% A7 T, ASEYE AN
A3 WY5E, RAAUS, PPALYE
9 HRRYASE AP FEID
9] A(P<0.05)2] atol7t Q1A X ek, &
AANEAE L 2] F(90.9~81.2%) R} ©

—-180-

o8 B2 A%

3l o 27495.0%)7F -4
E eI tHP<0.05).

2. A gA T, uaghe) okl ol NCSU-239) 7
o] ol wiordt A}, vIMEIAEH A
EFE A7 AETRG §25(P>0.05)
o2 B2 AxE Vet

3. v bkl okoh Q] NCSU-23¢] SODE zt7} 0,
100, 500 2 1,000units/m!& A 7}5+7 5% 2
20% AbAZ BN TdE witE S #71
g Ax i 7UA AL F AN WE A7
MR PANE D 2AESE FAx7} 8L
o, SOD¥LE wuMIZIAES 100
units/ml & Z}-Fol A 0, 500 2 1,000units/ml
Ay BHoh fofHod 22 wivtzdANE
& Yoy, FAESFas A 727
6~37.370)7F dhz2F(45.67) Rt §2FH(P<
00522 W AAE viepfdch waiA
NCSU- 23ujefolo] 'SOD9] H7le= ==
ZEe AYdsH ZrupEde] FEFS A
A7 B AR ZAEALH, 3% 9 20%
AaEid mE JFE s R AIEH
o}

rak

I 2s

0

Abeydeera LR and Day BN. 1997. In vitro
penetration of pig oocytes in a modified
tris-buffered medium: effect of BSA, caffeine
and calcium. Theriogenology, 48:537-544.

Bishop DW. 1956. Oxygen concentrations in the
rabbit genital tract. In Proceeding of the 3rd
International Congress of Animal reprod.
Cambridge, pp53-58.

Carmmey EW and Foote RH. 1990. Effects of
superovulation, embryo recovery, culture sys-
tem and embryo transfer on development of
rabbit embryos in vivo and in vitro. J. Reprod.
Fert., 89:543-551.

Czapski G and Goldstein S. 1988. The uniqueness
of superoxide dismutase(SOD)-why cannot

must copper compounds substitute SOD in



vivo? Free Rad. Res. Commun., 4:225.

Ding A and Chan PC. 1984. Singlet oxygen in
copper-catalyzed lipid peroxidation in erythro-
cyte membranes. Lipids, 19:278-284.

Dumoulin JCM, Evers JLH, Bras M, Pieters
MHEC and Geraedts JPM. 1992. Positive
effect of taurine on preimplantation develop-
ment of mouse embryos in vifro. J. Reprod.
Fert., 94:373-380.

Fradovich 1. 1972. Superoxide radical and super-
oxide dismutase. Acct. Chem. Res., 5:321-326.

Habor F and Weiss J. 1932. The catalytic
decomposition of hydrogen peroxide by iron
salts. proc. R. Soc. Lond. A., 147:332-351.

Halliwell B. 1975. The superoxide dismutase
activity of iron complexes. fEBS. Lett., 56:
34-38.

Johnson MH and Nasr-Esfahani MH. 1993. Radical
solutions and cultural problems: could free
oxygen radicals be responsible for the impaired
development of preimplantation mammalian-
emryos in vitro 7 BioEssays, 16(1)31-38.

Legge M and Sellens MH. 1991. Free radical
scavengers ameliorate the 2-cell block in
mouse embryo culture. Human Reprod., 6(6):
867-871.

Li J and Foote RH. 1993. Culture of rabbit zygotes
into blastocysts in protein-free medium with
one to twenty per cent oxygen. J. Reprod.
Fert., 98:163-167.

Li J, Foote RH and Simkin M. 1993. Development
of rabbit zygotes cultured in protein-free medi-
um with catalase, taurine, or superoxide dismu-
tase. Biol. Reprod., 48:33-37.

Lindenau A and Fischer B. 1994. Effect of oxygen
concentration in the incubator's gas phase on
the development of cultured preimplantation
rabbit embryos. Theriogenology, 41:889-898.

Liu Z and Foote RH. 1995. Development of bovine
embryos in KSOM with added superoxide

dismutase and taurine and with five and twenty

-181-

percent O,. Biol. Reprod., 53:786-790.

Maas DHA, Storey BT and Mastroianni L. 1976.
Oxygen tension in the oviduct of the Rhesus
monkey(Macaca mulatta). Fertil. Steril,. 27:
1312-1317.

Machaty Z, Day BN and Prather RS. 1998.
Development of early porcine embryos in vitro
and in vivo. Biol. Reprod., 59:451-455.

Mastroianni L and Jones R. 1965. Oxygen tension
within the rabbit fallopian tube. J. Reprod.
Fert., 9:99-102.

Noda Y, Matsumoto H and Mori T. 1989.
Superoxide disnntare overcomes 2-cell block in
mouse embryos. Acta Obstet. Gynaecol. Jpn.,
41:751-752.

Park CK, Lee JH, Cheong HT, Yang BK and Kim
CI. 1997. Effect of superoxide dismutase(SOD)
on pronuclear formation of porcine oocytes
fertilized in vitro. Theriogenology, 48:1137-
1146.

Park CK, Roy F and Sirard MA. 1996. The effect
of free radicals and anti-oxidant during in vitro
maturation and fertilization of porcine oocytes.
Theriogenology, 45:275(abstr.).

Payne SR, Munday R and Thompson JG. 1992,
Addition of superoxide dismutase and catalase
does not necessarily overcome Developmental
Retardation of one-cell mouse embryos during
in vitro culture. Reprod. Fertil. Dev., 4:
167-174.

Petters RM and Wells KD. 1993. Culture of pig
embryos. J. Reprod. Fert., (suppl.) 48:61-73.
Quinn P and Harlow GM. 1978. The effect of
oxygen on the development of preimplantation
mouse embryos in vitro. J. Exp. Zool., 206:

73-80.

Ribarov SR and Benov KC. 1981. Relationship
between the hemolytic action of heavy meals
and lipid peroxidation. Biochem. Biophys.
Acta., 640:721-726.

SAS Insitute. 1996. SAS/STAT™ user's guide,



release 6.12 edition. SAS Institute Inc., Cary,
NC. USA.

Tervit HR, Whittingham DG and Rowson LEA.
1972. Successful culture in vitro of sheep and
cattle ova. J. Reprod. Fert., 30:493-497.

Thompson JGE, Simpson AC, Pugh PA, Donnelly
PE and Tervit HR. 1990. Effect of oxygen
concentration on in-vitro develpment of preim-
plantation sheep and cattle embryos. J. Reprod.
Fert., 89:573-578.

Umaoka Y, Noda Y, Narimoto K and Mori T.
1991. Developmental Potentiality of embryos
cultured under low oxygen tension with
superoxide dismutase. J. in vitro Fert. Emb.
Trans., 8:245-249.

Umaoka Y, Noda Y, Narimoto K and Mori T.
1992. Effects of oxygen toxicity on early
development of mouse embryos. Mol. Reprod.
Dev., 31:28-33.

Walker SK, Heard TM and Seamark RF. 1992. In
vitro culture of embryos without co-culture:
Successes and perspectives. Theriogenology,
37:111-126.

Winston NJ, Braude PR, Pickering SJ, George MA,
Cant A, Currie J and Johnson MH. 1991. The
incidence of abnormal morphology and nucle

ocytoplasmic ratios in 2-, 3- and 5-day human

-182-

pre-embryos. Human Reprod., 6:17-24.

Wright RW jr. 1997. Successful culture in vitro of
swine embryos to the blasto stage. J. Amim.
Sci., 44:854-858.

Yang BK, Yang X and Foote RH. 1994. Early
development of IVM/IVF bovine embryos
cultured with or without somatic cells in a
simple serum-free medium with different con-
centrations of CO; and O,. J. Reprod. Dev.,
40:1-9.

Zgliczynski JM, Selvaraj RJ, Paul BB, Stelma-
szynska T, Posiott PKF and Sbarrd AT. 1977.
Chlorination by the myeloperoxidase- H20,-Cl
antimicrobial system at acid and neutral pH.
Proc. Soc. Exp. Biol Med., 154:418-422.

FRI, UER, TBF P, BET, AEH,

17g9). 1997. Thiol 3383} G4stal A7}l

Fol & AAFYBE) ALA%H AxY)

Glutathione ¥ W3lo] v|X& &3} .34}

Al A7hsh ANE TEHFo] & A5

#o] A EH A ZY Glutathione F% H

st WA G FF 7S A3 A, 21(4):

345-353.

(B 2001. 8. 27/ AHU: 2001. 11. 15)



