FERKEEMEET 27(2) : 115~123 (2003)
Korean J. Animal Reprod.

0.?,'.'

MAZH ! CatalaseZt EHK|HZEES| H|2|G=2} H{ZEY DlXl= B

=

BHIHE|" . O|ZE - MY - WHH . 01FY - 01FS - MUS

fu i §

Effect of Oxygen Concentrations with Catalase on In Vitro Maturation of
Porcine Follicular Qocytes and In Vitro Development of

Porcine IVM/IVF Embryos
Han, M. H" ., K. B. Lee, H. S. Cheon, B. K. Park’, K. K. Lee’, K. S. Lee and K. W. Seo

Division of Animal Science and Resources, Chungnam National University

ABSTRACT

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

The results were summarized as follows :

1. The rates of nuclear maturation, penetrated oocytes, pronucleus formation rates, polyspermic
oocytes and mean numbers of the penetrated sperm were significantly lower in oocytes matured
with 100, 500 and 1,000 units/ml CAT than those of contral groups (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 CAT treatment groups than those of the contral groups
(P>0.05).

3. There were not significant difference in the blastocyst development and total cell numbers of
blastocyst on in vitro culture of NCSU-23 media with 0, 100, 500 and 1000 units/m! CAT under
the 5% and 20% O, concentrations.

These results suggested that the addition of CAT was not helpful 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 significantly different in the NCSU-23 culture medium under
the 5% and 20% O, concentrations.
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Table 1. Effects of different CAT concentrations during IVM on in vifro fertilization of porcine oocytes

in mTBM
% n Mean no. of
o (mean+SE) of oocytes Percentage of .
Concentr- No. of olvspermic spermatozoa in
ation of examined P o):)cl;tes penetrated
ith mal
CAT (U) oocytes Matured Penetrated with male and. (Mcan+SE) oocytes
female pronuclei - (Mean=SE)
0 62 93.7+6.2 (44> 75.0 0 (33)° 958+ 4.1 (32) 39.2£10.7 (12)° 1.4£0.1
100 74 77.043.6 (32)° 69.4+123 (21)" 958+ 4.1 (20)  59.6+18.0 (12)* 2.4+0.5
500 54 54141 (22)°  69.5+10.7 (15)°  91.0% 9.1 (13)  58.5+12.5 (9) 2.0£0.1
1000 76 69.2+0.8 (27)° 69.7£15.9 (19)°  89.2+10.7 (18)  42.2% 0.6 8y 1.8+0.3

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

Table 2. Effects of different CAT concentrations during VM on in vitro development of porcine
IVM/IVF embryos

Total no. of

% of oocytes % (meanzSE) of embryos developing to blastocysts

Concentration

of CAT (U) putative cleaved - —_
embryos (Mean=SE) y y
0 21 73.2+ 3.1 (79)° 23341 (25)° 25.246.0 (27)°
100 243 66.3+11.8 (60)™ 13.3£0.3 (12)® 15.4:1.8 (14y®
500 241 50.7+ 3.0 (42)° 9.620.5 ( 8)° 10.9£1.9 ( 9)°
1000 268 55.7+ 3.8 (61)° 83:12 (9 9.1£0.4 (10)°

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

Table 3. Effects of different CAT concentrations during IVM on mean cell number of porcine

blastocysts
Concentration No. of No. of ICM cells No. of TE cells ];(;tiila(;igcn:t;
of CAT (U) blastocysts (Mean+SE) (Mean+SE) (MeaniSE)
0 17 33+0.8° 40.0+4.4° 433+5.1°
100 38 77414 27.9+5.1° 35.6+5.1%
500 25 43+1.4° 33.3+7.4® 37.78.1%
1000 23 5.0+1.0° 30.5+6.7° 35.5+7.7°

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

M cysteine©] g8 NCSU-23

td Ass F718 5, AdFAE

A E 0.4% BSAZ} - NCSU-23 uj koo
CATE Z+z} 0, 100, 500 2 1000units/ml & 7}3} 1
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Table 4. Effects of O; with CAT concentrations on in vitro development of porcine IVM/IVF embryos

% (mean+SE) of embryos developing to

blastocysts

Day 6

Day 7

Culture conditions  Total no. of % oocytes
putative cleaved

0 (%) CAT (U) embryos (Mean*SE)
5 0 57 63.615.6 (36)
100 70 542+2.8 (38)
500 71 67.5+7.5 (48)
1000 70 60.8+3.1 (42)
20 0 58 59.3+9.3 (35)
100 70 62.8£2.8 (44)
500 66 57.7+2.2 (38)
1000 74 71.9£1.1 (53)

Overall total or means

5 268 61.5+2.6 (164)
20 268 62.9+2.8 (170)
0 115 61.4+4.6 (71)

100 140 58.5+2.9 (82)

500 137 62.6+4.2 (86)

1000 144 66.3+3.4 (95)

26.6+4.0 (15)°
14.242.8 (10)®
23.8+3.8 (17)®
9.5+1.5 ( 7)°
18.9+0.2 (11)*
22.848.6 (16)®
9.4+3.9 ( 6)°
11.8+3.5 ( 8)°

18.5+2.8 (49)"
15.742.7 (41)*
22.7+2.7 (26)*
18.5+4.4 (26)"®
16.6+4.7 (23)%¢
10.6£1.6 (15)°

26.6+4.0 (15)°
19.9£5.7 (14)®
26.6+3.8 (19
15.5+4.4 (10)
18.940.2 (11)*
24.2+7.1 (17)°
10.842.4 ( 7)°
14.8+4.4 (10)®

221424 (58)*
17.242.5 (45)°
22.7+2.7 (26)*
22.1+3.9 21"
18.7£4.9 (26)*®
15.1£2.5 (20)°

*® 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).

5% 2 20% AT A 797 wke AAE
o] vjtES §7]% A3} Table 4 2 Table 59}
2t} Atawio oM s 7 HEFd &
oAl Aol7t JAAEHA kgtem, CAT H7tel
w2 wjagdss SAXS JdAAE Aot
gzFEY 93w w2 AMRE e
(P>0.05).

oj¢} 2 AfE F F(1997)°] A& AYFA
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3to] WSS W dERTES1%ET AT
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okl o] 5400units/mle] CATE H7}ebe] v ksl
S 5% 9 20% AAZ7 EFolA 2-cell block
88 3] Eal¥rles B9 Payne 5(1992)0] 1-

AZE7)e) vpe 24T 1000units/mle] CATE
AZAY vAFYIE Feol: A7 oL
B39 X3¢t 18] Lindenau$t Fischer
(1994)7} E7] 271549 ujoke] BSMI-PVP
v ekl o] Al CAT 5400units/ml-S A 7}3hed Wl ka}
AE © 20% AAZASFAME 2358 HES 9
g Fest= Aog Hu3Eow, Li 5(1993)
2 250~1000units/ml¢] CAT Z7pu]ore wjdtgt
g FAELY JTFE VXA et BIYgR
A&t ARGk £, ALY B nX s
&g ZAMS AT EA Park §(1996)¢] =HA WA
Sdate] A 8445 Waymouth ¥ geio] CATE
0.01, 0.1 2 Img/ml F713ld H&5L L39S
o, HAA&ELS 2o)7t YA, A AFLL 61,
56 9 34%ZA FHrtel| wpet T4 S HIE
AAGx XAl e AOE AlgHL.
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Table 5. Effects of O, with CAT concentrations on mean cell number of porcine blastocysts

Culture conditions No. of No. of No. of Total cell no.
) ICM cells TE cells of blastocysts
0: (%)  CAT (U)  Dblastocysts (Mean=SE) (Mean:SE) (Mean:SE)
5 0 12 8.042.5 35.6+5.2% 43.7+5.0%
100 13 9.2+3.2° 41.2+4.0° 50.4%5.1°
500 13 1.50.7° 25.6:2.0° 27.142.4%
1000 10 1.8+0.9° 11.51.9° 13.2+1.9°
20 0 11 8.1+2.2° 37.248.0" 453+6.8"
100 15 7.53.3% 30.545.1° 38.024.7°
500 7 3.641.9" 18.6+4.8" 22.2+5.9"
1000 10 4.0+1.2" 9.642.5° 13.622.6°
Overall total or means
5 48 51+1.1° 29.4+2.5% 34.7+3.0*
20 43 6.4+1.4* 26.6+3.4* 33.0+3.4"
0 23 76+1.6"° 36.3+4.4" 44.4+4 0%
100 28 82:2.2% 35.043.5% 433+3.6*
500 20 2.2+0.8¢ 23.242.1° 25.4+2.4"
1000 20 2.7+0.7% 10.7+1.5° 13.4+1.5°

ab,c

ABC

%9, Johnson# Nasr-Esfahani(1993)= 43
o] CATE #H7}ste Z5H) 0]:‘5}‘.:: AL vA 3
o) )RS Holm, o] A2 g FolA HA
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AA A 7IH LAGA 7 Qe v AR E
2-AXE7) ST E Y] fIHE AeE &R
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g FAYY deEe FYHE S/MAAE B
AT W2A A Fgo] FolEE AL ZAL
3 5, CATE o] Al7]d] &FHolala Bid
uh gith

B AYS ot A Adeyetgatel o]
A CAT Hrybjgeolut AfAtd ZAsA
CATE F7tstolx &7} gllon, 38 1,000
univml®] F7he 2L AR ZAFHAG. 18

FAT L RJAH T Exlste A

s
&

4

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