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ABSTRACT

The present study was carried out to examine the effect of cysteamine in viro maturation (IVM) of

porcine oocytes and development of porcine IVM/IVF Embryos.

The results were summarized as follows :

1. The rates of nuclear maturation, penetrated oocytes, pronuclear formation, polyspermic oocytes and
mean pumbers of the penetrated sperm were not different in NCSU23 maturation medium with 0,
25, 50 and 100 pM cysteamine (P>0.05).

2. The rates of blastocyst formation at day 7 after in vitro fertilization in 0, 25, 50 and 100 M
cysteamine were 17.946.1, 17.4+6.3, 24.2+1.9 and 16.9+2.0%, respectively. And the total cells
were 30.7£2.4, 34.942.8, 39.6+2.3 and 36.8+£3.6, respectively. Fifty uM cysteamine group was
significantly higher than those of any other treatment groups (P<0.05).

3. The ratios of ICM/total cells in 20~40% category were 20.5, 41.6, 19.5 and 31.8%, respectively.
Twenty five pM cysteamine group was higher than those of other groups.

4. The rates of blastocyst formation at day 7 in the NCSU-23 culture medium of porcine IVF-pro-
duced embryos with 0, 25, 50, and 100 uM cysteamine were 16.040.2, 13.611.7, 25.0+0.8 and
15.7+4.5%, respectively. And the total cells were 27.0%+3.7, 36.1:+4.8, 34.04:3.8 and 25.2+4.4,
respectively. Fifty 4M cysteamine group was significantly higher than those of any other treatment
groups (P<0.05).

5. The ratios of ICM/total cells in 20~40% category were 53.8, 30.0, 16.6 and 11.1%, respectively.
The addition groups of cysteamine were lower than those of control group.

In conclusion, these results suggested that the addition of 50 uM cysteamine in the IVM
medium and 25~50 #M cysteamine in IVC medium were effective on the blastocyst formation

' Corresponding author : Division of Animal Science & Resources, College of Agriculture Life & Science, Chungnam
National University, Daejon 305-764, Korea, E-mail: hanmh99@hanmail.net
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and total cells of blastocysts.

(Key words : Porcine, Qocytes, Embryo, IVM, IVF, Cysteamine)
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Fig. 1. IVM/IVF-derived porcine blastocysts at
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Table 1. Effects of different cysteamine concentrations during IVM on in vitro fertilization of porcine
follicular oocytes

No.(%) of Mean no. of

Concentration  No. of % (meanz=SE) of oocytes ) .
polyspermic  spermatozoa in

of cysteamine examined

With male and oocytes penetrated oocytes
(uM) oocytes
Matured Penetrated female pronuclei (Mean=SE) (Mean +SE)
0 51 96.04+3.9 (49) 71.2+9.6 (36) 91.2+ 1.3 (43) 61.4+8.7 (23) 1.9+0.2
25 57 98.1+1.8 (56) 74.2+2.1 (42) 84.6%153 (36) 58.3+9.1 (24) 1.5+8.9
50 60 98.2+1.7 (59) 67.1x8.9 (40) 97.7% 2.2 (39) 55.3+9.8 (23) 2.1+0.2
100 61 98.5+1.4 (60) 60.5£5.8 (36) 97.2+ 0.1 (35) 69.7+£4.1 (25) 1.9+0.1
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gt JAREE MPNYEA S FoA diz79 3 %) A 73.2£16.6%ZA el IA-HA %%
7HETE ool §lo] B2 AAE e AR o, iRy REE oA witE 69
Hedth 2z} 15.9+6.0, 159459, 22.0+1.4% 2 161+

NCSU-23¢ 7] 2u]ok} © 2 cysteamineS 2Hz} 1.4%, wjare 79R Zzb 17.946.1, 17.4£6.3,
0, 25, 50 2 100 uME F7}3td A& - 54 A7 242419 2 16.9+2.0%2A 50 M F7FF7F &
o, gl geldl 0.d4mg/ml BSAZF M SJH(P<0.05) L2 EL wutE 253 ey}
NCSU-230) 747+ wirdg 713 ZA 3= Table T, wjdg 79 wWivEy] FR ] WA
2, 3 2 49} Pt F¥(inner cell mass, ICM)A|=E, <F %l A(trophe-

FAZ AN GEES A7 65.2+11.8 toderm, TE)A| X B FHEFE ZAR A3, WF

Table 2. Effects of different cysteamine concentrations during IVM on in vitro development of porcine
IVM/AVF embryos

Concentration % (mean£SE) of embryos developing to

of cysteamine N?' of 'oocytes No. of oocytes blastocysts
inseminated cleaved
(M) Day 6 Day 7
0 240 73.2+16.6 (180) 15.946.0 (39)° 17.9+6.1 (44)°
25 223 70.614.7 (158) 15.945.9 (39)° 17.4+6.3 (43)
50 256 68.8+12.0 (179) 22.0+1.4 (55)° 242+1.9 (62)°
100 204 652+11.8 (137) 16.1£1.4 (33)° 16.9+2.0 (34)°

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

Table 3. Effects of different cysteamine concentrations during IVM on mean cell number of porcine
IVM/IVF derived embryos

Concentration No. of No. of ICM cells  No. of TE cells  Total cell no.of blastocysts
of cysteamine ( M)  blastocysts (Mean £SE) (Mean£SE) (Mean =SE)
0 34 12.4£2.0° 182%1.6° 30.742.4°
25 36 10.5+1.4° 24.4+2.8% 34.9+2.8"
50 41 122+1.6° 27.3+2.3° 39.6+2.3°
100 22 12.1£1.5° 25.0+3.0° 36.8+3.6"

%8¢ Values with different superscripts within the same columns are different significantly(P<0.05).

Table 4. Effects of different cysteamine concentrations during IVM on proportion of porcine IVF/IVD
derived blastocysts according to ratio of ICM/total cells

Concentration No. of Ratio of 1CM/total cells
of cysteamine( zM) blastocysts < 20% 20~40 % 40~60 % > 60 %
0 34 35.2 (12) 205 (7) 23.5 (8) 205 (7)
25 36 27.7 (10) 41.6 (15) 16.6 (6) 13.8 (5)
50 41 51.2 (21 19.5 ( 8) 9.7 (4) 19.5 (8)
100 22 318 (7) 31.8 (7) 22.7 (5) 13.6 (3)
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AEHHTE AFTE7F 105114004 12.4+2.07)
A frodel A=A gkoy, A E
L Au 37 7hzh 182+1.6, 24.4+2.8, 27.3+23
2 25043.071 24 23R HelFrt §93
(P<0.05)2.2 ¥ #£& Jellon, £3 AT
Fo] QoA zFzh 30.7+2.4, 349428, 39.6+2.3
2 36.8+3.6702A 50 4M HEF7F M B A4
EFE A T2 vivtEs) Y] FAES
o] 3l WEAZIAHZE2] v]8(ratio of ICM/total
cells) & ZA}S A3}, 20~40%2] W3 3 Gt
H -2 747} 20.5, 41.6, 19.5 2 31.8%2 25 M &
Al A EA Ve

ohebA, =4 dxZTE A LJHFA] cysteamine
o] #Hrh ke AsEIY A - FAA YA E
' Q%S nAA o, 6~7LESG vt
718 A, 50 uM H7FFOA HRIEEEE
ZAESGN FYAP0.05)02 =& AFJE
Efflo} AedsAlel Aget Aoz ZAEA

2} vl S GETE 7] Euf ok ol NCSU-234)
oo AAAG - AL F718 F, wpgd) ok
o9l 0.4mg/ml BSAZ} &5 NCSU-23 ulj ki o]
cysteamine= 0, 25, 50 % 100 uM H7pete wjt
9 718 A= Table 5, 6 2 77 Zrh

AYeA T, 48AZ A FTFEL A Ao
71.6+5.2014 80.1+0.1%24 &2A9l z}o]s} ol
AEA kol Zrjdde) glojMs Ajujd
96U Wity @ ES 247 15.0+0.7, 13.8
+£0.3, 20.8+£02 ¥ 14.7+5.0%, wjerg 7Ux =
747} 160402, 13.6+1.7, 25.0+0.8 2 15.7+4.5

£oe dfo

N2A 50 pM H7HE7 79 H(P<0.05)02 &
WEEES Yesth AE wiwiEs) e ICM,
TE 2 ZEA| 250 olM ICMAIZE zhz} 5.6+
1.3, 12.8+4.6, 6.5+2.2 ¥ 3.6+ 1.07124 25 M
A&7t TEMEE 242 21.8+3.0, 23.3+4.6, 27.
5437 2 21.5+3.9 24 50 M H2)Frt, 24
EgolMe ZhzF 27.0+3.7, 36.1+4.8, 34.0+3.8
2 252 +4.4702A 25 uM HE T $-212(P<0.05)
o2 & AEFE e ALE Uyt &%
ZAZF digh ICMAE9] H &2 20~40%
Aol A z+z} 53.8, 30.0, 16.6 E 11.1%EA] X&)+
7b 2818 W& S JE ok wEkA, =HA
A 5ATL AN EE 1) 2550 uMS cystea-
mine?] FA7HiFE winiEo] o2& Z7uidE
2 AZ5l EFAOE AgHE AOR 24
At

A4 e - £AZ g v g3 #
3t B 72 A Takahashi $(1993)0] & v]Ad& v
A& TCM-199vf ekl of cysteamine2 Zfz} 0, 10
2 50 uMATFEIA s - AT T iR E

F2 ZAEIES o 22 7., 189 B 204%E
A 50 uMOlM FeHo g w2 uidgES e
Wohs B3, oF S(1997)0] 0, 25, 50 2 75 M-S
Hrbetd A& - FEAZ Foujgds A 4
o A3Ae) 3 Wit EeEo] 77t 429418, 40.4
+0.8, 60.0+23 = 592+22%=ZX 507 75 M
AN fo4o2 & widEES Ve
= B3 % Gasparrini 5(2000)0] oA 0, 50,
100 2 200 oM H7tete] A& - A7 F wjgk

Table 5. Effects of different cysteamine concentrations on in vitro development of porcine IVM/IVF

embryos
Concentration No. of No. of oocytes % (mean+SE) of embryos developing to
of cysteamine oocytes cleaved blastocysts
(M) inseminated Day 6 Day 7
0 212 80.1+0.1 (170)° 15.040.7 (32)° 16.0+0.2 (34)°
25 221 74.0+7.8 (165) 13.84+0.3 (30)° 13.6+£1.7 (30)
50 195 78.9+£2.2 (154)° 20.8+0.2 (40) 25.0+0.8 (48)°
100 203 71.6+5.2 (145 147+5.0 (30)° 15.7+£45 (31

*® Values with different superscripts within the same columns are different significantly (P<0.05).
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Table 6. Effects of different cysteamine concentrations on mean cell number of porcine IVM/IVF

derived embryos

Concentration No. of No. of ICM cells No. of TE cells  Total cell no. of blastocysts
of cysteamine( uM)  blastocysts (Mean +SE) (Mean£SE) (Mean+SE)
0 13 56+1.3° 21.8+3.0° 27.0+3.7
25 10 12.8+4.6" 233+4.6" 36.1+4.8°
50 12 6.5+2.2" 27.5+3.7° 34.0+3.8%
100 9 3.6+1.0° 21.5+3.9° 252+4.4°

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

Table 7. Effects of different cysteamine concentrations on proportion of porcine IVM/IVF derived
blastocysts according to ratio of ICM/total cells '

Concentration No. of

Ratio of ICM/total cells

of cysteamine (M) blastocysts < 20 % 20~40 % 40~60 % > 60 %
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100 9 777 (7) 1.1 (1) 11.1 (1) -
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