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SUMMARY

This study was conducted to investigate the effect of f-mercaptoethanol (8-ME) and cystea-
mine on in vitro maturation of porcine follicular oocytes. The results obtained were summarized as
follows :

1. When the immature oocytes were cultured at 0, 10, 50, 100 and 200 uM of 8-ME for 36h, the
GVBD rates were 91.6, 92.5, 91.8, 91.9 and 92.7%, respectively, and the maturation rates of
the oocytes with metaphase-II were 49.6, 41.7, 32.5, 34.1 and 35.4%, respectively. Thus,
lower maturation rate was shown in #-ME treated groups of 50, 100 and 200 M as compared
to control (non-treated) group (P<0.05). After 44h of culture in the same treatments of 8
-ME, the GVBD rates of porcine oocytes were 91.8, 90.4, 92.5, 91.2 and 93.9%, respectively,
and the maturation rates were 71.9, 58.8, 56.7, 62.2 and 56.5% respectively. All treated
groups of 8-ME showed lower maturation rates than the control group (P <0.05).

2. When the immature oocytes were cultured at 0, 10, 50, 100 and 200 uM of cysteamine for
36h, the GVBD rates were 90.6, 86.3, 88.2, 87.2 and 90.0%, respectively, and the maturation
rates were 53.8, 45.1, 54.4, 57.5 and 63.3% respectively. Especially, the maturation rate of
200 uM treated group was significantly higher than those of control group (P<0.05). After
44h of culture in the same treatments of cysteamine, the GVBD rates of porcine immature
oocytes were 89.5, 93.1, 85.1, 89.8 and 91.3%, respectively, and the maturation rates of the
oocytes with metaphase-1I were 84.2, 77.6, 66.0, 67.8 and 78.3%, respectively. Especially,
the maturation rates of 50 and 100 uM treated groups were significantly lower than those of
control group (P<0.05).
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2] XS Mg B3 AT g8 T2
H)sle] A AFEolA 19899 o2& o} Bl2A
NASGELS o] 83 A&, A+ E =
o] e 2% A7t B (Mattioli 5, 1989) HUch.
olgt e YRle M e B §& Hlg Y&aH o
‘golgt Mo B§aL, J&A1zke] AH o] Aste B¢
AT A%l {718 A4S AR 3L U S
A A A gol zom SARYPAY &0l R,
4-AE7 deo] AXHE AdEESEANEL(in
vitro cell block) Fo] 2#He & AT T o]
R A A P A =

Nasr-Esfahani §(1992)-& AP @e] o84
< AT 7189 A g FAA A F7F31e, wf
Fd Fol FHEH AETAE Ak FHol2S
A A&7 Y3l chelating 2¢l EDTA, transfer-
rin @ glutamine & A7Mshs PP AX
A} A4 wAlEle] ‘oxidative stress’E et
e A @444 (reactive oxygen spec-
ies, ROS) & A #3}7) 93le] 4talA] (antioxidan-
ts) & Arhujekald Mg olise FHER 2
A& 25 F A B

A 2k4(reactive oxygen species, ROS) @& 4k
2glt)Z (oxygen free radical) ¥ o|AL 2 E 31
A€ A8 71A) FasRHEE Bk Fag, ol
< B2F vhgAe] & 54& #3 v} Free rad-
icalo]@ #8302 97 ARAZ #& o]FX
AA F& HAAE A A BAE vt} ofg
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25E AR g o Qo] B} HE AR 71
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Ao Agadst(lipid peroxidation)& Zeft
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2 8 A e Aol v ERs ety 3F
2894, Axety] 54 44, 4F &2 B84
g} 9 DNANS &48 28l 2 o] 8A4& A
3 Corsby 5(1988)-2 Ru3lct. o] &4
A2E AAY BF o 7|&9] wjgA A B3} E
(thiol compounds)2] ¥%<) g-mercaptoethanol
(8-ME) ¥ cysteamined] 37} wj¥sles A7t &
2 AFA 93t TP} Kt & FARY A9
¥j%A] Takahashi 5(1996), Lim %(1996), Caam-
ano %(1996), o} 5(1997), ¥ 5(1997) 8-MES
A7 Moz & FAANYLE ¢ vtz
9€8 BuEY3, Grupen 5(1995)& HX)olA,
Matos 5(1995) ¥ 4 5(1997)& 4olA, Kitos}
Bavister(1997) & 2694 z}z} cysteamine
o] Frhge] £3E F i JF%E vz
B3kt 28y gAGE S (immature oocyte)
o] A A< (in vitro maturation, IVM) ] I3 A
T Adey 2 oiddd] vt A7t vRd A
o] @Helr},

ole]] ¥ v Biuiglel TCM-199¢ 3 313he
(thiol compounds)?l B-mercaptoethanol(8-ME)
9 cysteamine& H7}st] QXS] HAP&E K
ZINRo2H ol B FFEo] HA] vldS&dEe]
A< vAe S FHGLA FA=HUT.

Ixz g Uy

1. ojysHxRo| B4

dEH AHE A A E 25 AE v|AHNE
(A% 120 kgll&]) 2288 FH&34 100 IU /mlg]
penicillin G(Sigma, USA) ¢} 100 ug /mle} strep-
tomycin sulfate(Sigma, USA)E 315 38¢e)
A E5(0.9% NaC) = 23] MHE 5 dzA
Y57t utd B FA st 608 oo A
PAZ S, 2R AR AN I A EF
2 2~33] AlA g thE, 100 ml Hlo]H o) Yol 38TE
23 Qe L2 Yol A FA&s

FAIGE] AL 18-gauge AP 0] AEE 10
ml FA7)12 F7o] 2~5 mme] FAGEE HE ¢
X} FA GEFE FA3M 15 ml Y4EE]F
&7 38cE 23Y AF-2d (multi-block, USA)ei
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1087 AR, d¥E] FPE = oS, A4S
W23 pellet?re Hted 1.5 cmFH o2 Q1L ®
A3t 87x 15 mm HEZ)HA] (petri dish, Korea)
Y37 1 mg/ml BSA(Fraction V, Sigma, USA) 7}
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pipet(corning, USA)& o|&3td Y¥I L 3+
% A9 Aol FAIBA.

2. zjejA= uljekey

& Ayolr AR AAds vFdS TCM-199
(Gibco, USA)ell 10% FCS(Gibco, USA), 0.2
mM Na-pyruvate(Sigma, USA)$ 10 pg/ml
FSH-p ¥ 1 ug/ml estradiol-1789] 3Z2&, 25
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L5 i=

3. B-mercaptoethanol(5-ME) % cysteamine2]
7} uljet

A JAzulkall TCM-1999 g-mercaptoetha-
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Z719] COz vig71olA] vt ¥, g4& T3t &
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36 2 4407+ B WG RE W ST &% Iy
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trol), 10, 50, 100 ¥ 200 uMF == sl 36 2
MU St MRS W G BHEa PS5

v XE G st AR, o3 Te BE
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3% hyaluronidase (Sigma, USA)&%d] A&o] &
718 dAPGTA) £2-3H4) (oocyte-cummulus  com-
plexes)& &7 187} vortexings E3le] G7A %
Z A3 AAT S 1% BSAYH 49 TL-HEP-
ESZ 33] A3 3tth. 100% ole-2ol A3t A4
% slide glass$joll BETE 30~40ME A o
£, cover slipe® @1, d¥ e 292 47 cov-
er slip®} slide glasse] Eo2 739 (glacial acetic
acid : absolute ethanol =1: 3) & ¥l WiLE
5EZF 2SN IR0l B dEHS 4L I
A& TAYH 22 PR FYst] 2~387 94
< AAE ¥, &4 (glacial acetic acid : distilled
water : glycerol =1:3:1)& & YA EZR 0]9
o FHAE AAANZ T, AFAEA (400~1,
000 x)o2 GEge] HAds dAE Bt o
A&A o] B4 Hunters} Polge(1966) 9) ol
Z3te] AN

5 A=A

E 7oA dold APARY] FAAE Chi
-square test(P<0.05)% & A=}77re f94-&
HAstgct

. Z=t S 13

1. A-Mercaptoethanol(8-ME)2| &7ulieto] x|
A0 ojxl= gt

A nASGETLS A4S 718G TCM-
1999 A-MEE 7}3tod 36A17F 2 4447 B A<
< #718192 ] A3 Table 1 ¥ Fig. 13 2},
Z Agujgdde] g-MEE 0, 10, 50, 100 ¥ 200 M
& A7 et 36A7 B¢ AAAEE H71AE W ¢
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Table 1. Effect of the addition 5-mercaptoethanol( 5-ME) to TCM-199 on in vitro maturation of por-
cine follicular cocytes

Culture Addition Total no. No. of oocytes at the stages of!
periods of 8-ME of oocytes
(h) (uM) examined*

Percentage Maturation

GV® Pro-I Met-1 Ana-T Tel-T Met-I °fGVBD  rate(%)?

0 95 8 - 14 6 8 59 91.6 49.6

10 106 8 - 16 20 12 50 92.5 41.7
36 50 98 8 2 18 16 12 42 91.8 32.5*
100 124 10 4 28 24 14 44 91.9 4.1
200 110 2 24 26 6 4 92.7 35.4*

0 98 1 6 - 2 81 91.8 71.9
10 114 11 - 23 10 2 68 90.4 58.8*
44 50 106 8 - 20 4 4 70 92.5 56.7*
100 114 10 - 12 8 6 78 91.2 62.2*
200 82 5 2 14 3 4 54 93.9 56.5*

1 GV ; germinal vesicle stage, Pro1 ; first prometaphase, Met I ; first metaphase, Anal ; first anaphase,
Tel I ; first telophase, Met I ; second metaphase,

2 percentage of oocytes reached Met-1II.

3 the data included degeneration oocytes.

4 Data from 3 replicates,

* Significantly different from the control value (P<0.05).

H¥ gL zbzt 91.6, 92.5, 91.8, 91.9, ¥ 92.7% %488 UJeitH(P<0.05). E3, 4447+ F<t A
24 A7 f480 gl & AAE RN, ¥ A4S F7INAE W FHEZHLL 22 01.8, 90.
Aag&e 27 49.6, 41.7, 32.5, 34.1 B 35.4%=A 4, 92.5, 91.2 & 93.9%2A AT H4 o) =
27 Hgte vnF ¥ 45eE Bien, § < AFE vellen, Y45&2 71.9, 58.8, 56.7,
3] 50, 100 £ 200 uM H7IA] FejHog e ¥4y 62.2 % 56.5%2A =T wiste A XTolA

100

so |

so |

7o}

so |

so

Maturation rate (%)

ap b

3o

20 |

to |

44 Culture
e periods
controf 10 50 100 200 )

Concentration of p-mercaptosthanol (uM)

Fig. 1. Comparison of -mercaptoethanol(s-ME) effect of the maturation rate of porcine follicu-
lar oocytes for 36h or 44h in vitro
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FojFow de 4488 JerlTHP<0.05).

A S EEde Ao g-MES 7
Fsle] A& Q33 RAE YA, Caamano
5(1996) °] & A|2)$HF-L TCM-1999] 100 uM B
-MEs$} 10% FBSE W3 2)ste] v et e o, o
wee A ATHs Bast 4 §(1997) o] CR1aad]
50 uMe] B-MEE 713 AT foFe R 5
< a9 WinE gl dxE wig 4gEs
& 5519 £ 1), S-ME= uigdFo] GSHe| #A4
ATEAHQ cysteined] ¥& FIVMAA FIVR
GSH7} dA 2AY e &3 = o Uchrt £3A] §43
AL F7HA 7L ‘oxidative stress’2EHE 3
T2 I3 20 3L FAshe 98-S YR
o} AlE ¥

2. Cysteamine2| 70| Hejd=ol ojXe
A&

H2] v ASEETS 718 WYl TCM-1999)
cysteamineS F7}3le] 36AI17F B 44X 7 B A%
£ {713159& o] Avhe Table 2 9 Fig, 29} 7},

Z Ao cysteamineg 0, 10, 50, 100 ¥
200 pME& F71sled 36X7F B AANEE /714
AL o) YAEEILL 242} 90.6, 86.3, 88.2, 87.2
2 90.0%2A z+ A7t we AFE Uean,
Y442 538, 45.], 54.4, 57.5 R 63.3%=A o)
279 vseg AE e, 53 200 pMe) A7t
TN foHog &L A&SES YeRHP<O.
05). E§, 4447 B¢ A YAEE f71A3E o ¢
Ay E7&L 22t 89.5 93.1, 85.1, 89.8 ¥ 91.3%
2A RE AN g A3E vEllon, B4
=8 717} 84.2, 77.6, 66.0, 67.8 R 78.3%=2A ©
Z70) wste A AN di ¢ ARE B
on, 3] 50 ¥ 100 uMA 2| PolA fojHoz e
Y45EE JePIHP<0.05).

Grupen %5(1995)¢] =z F¥FE TCM-1994)
50 uM 2 500 M2 cysteamine& H7tsted XA
42 FESNE A dzTo) Histe foHoR =
& AYPF L9 miivke A(P<0.001)st ¥ &
(1997) o] CRlaadll 2 A)5A@-& AgujFA] 50
9 75 uM cysteamineg F7HE 277t =Tl

Table 2. Effect of the addition cysteamine to TCM-199 on in vitro maturation of porcine follicular

oocytes
Culture Addition of Total no. No, of oocytes at the stages of* .
period: R ine of cocyt P Mot An Tel Mot Percentage Maturation
riods cysteamine of ococytes To e a el e
V3 f GVBD te(%)?
(h) (uM)  examined* -1 -1 -1 -1 -1 ° rate(%)
0 106 10 1 18 7 13 57 90.6 53.8
10 102 14 - 8 12 22 46 86.3 45.1
36 50 136 16 - 8 22 16 74 88.2 54.4
100 94 12 - - 4 24 54 87.2 57.5
200 120 12 2 12 10 8 76 90.0 63.3*
0 95 10 - 4 - 1 80 89.5 84.2
10 116 8 - 6 4 8 90 93.1 77.6
44 50 94 14 1 12 4 1 62 85.1 66.0*
100 118 12 - 18 4 4 80 89.8 67.8*
200 92 8 - 6 - 6 72 91.3 78.3

1 GV ; germinal vesicle stage, Pro I; first prometaphase, Met I ; first metaphase, Anal ; first anaphase,

Tel I : first telophase, Met II ; second metaphase,

2 percentage of oocytes reached Met-11.

3 the data included degeneration oocytes.

* Data from 3 replicates,

* Significantly different from the control value(P<0.05).
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Fig. 2. Comparison of cysteamine effect on the maturation rate of porcine follicular oocytes ofr

36h or 44h in vitro

ujsle] frelFow o A W wkxurde] A3
2 W EE 50 uM cysteamine H7}3H] v XA
& o], GSH 48] 67.810.6284 fHozoz
¥L AFHE HATe AAE FENAE o, 0%
GESE 2 FAFY wiYA] A e cysteamined
hypotaurine®} taurines} FFA2A Z43ted GA
XFWe| GSHe| §4¢ 13 Fo 2 HdsHgA A
ArALE BAFY ugg ARFANNE aRHow
#oshe A o2 AsE.

NEH 2

B dFe {4 vds XSS AN AE5AE
), Z-mercaptoethanol{(#-ME) @ Cysteamine$)
A7t uigge]l YA TR B Y &L v 9EE
ZAE7 5k gk B dyela 4 At
& soFad ga i,

1. A A4 wjofeel TCM-199¢] A-MEZ 0, 10,
50, 100 2 200 uME F7Yete 36A17¢ £ A
<& #71 AlE o dAXLHEL 47} 91.6,
92.5, 91.8, 91.9 ¥ 92.7%2A A7t §-94
o] gle ¥ AAE BY3, YA&5&L 24
49.6, 41.7, 32.5, 34.1 2 35.4%=2A tjzT)
Hal] HlZA @?e Hugg e, 53
50, 100 % 200 xM AH7HA FoAoz ke ¥

A& JeEATHP<0.05). 8, 4A17+ §
ot A EE FVINREE W Y 5HES
7+z} 91.8, 90.4, 92.5, 91.2 2 93.9% 24 A
T+ 24 glol =& FAA4E Jepdlon, 84y
&2 71.9, 58.8, 56.7, 62.2 B 56.5%%A tf
27 gt BRE A2 TGN F9FHo ¥
A4&2 e (P <0.05).

2. A< wjoFlel TCM-1999) cysteamineg
0, 10, 50, 100 2 200 pM-& Frtsle] 36AI &
& A4S NS W FHESALL
90.6, 86.3, 88.2, 87.2 2 90.0%EA 2z M+
7 B2 AAE Ve, 4542 53.8, 45.
1, 54.4, 57.5 € 63.3%24 79 vl=e 2
IE Yo, 53], 200 pMe] FHrHrolA
FOHoE e HE5EE UEUTH(P<0.05).
EF, 4N B AAAES fUIARS A @
Y P &L zhzr 89.5, 93.1, 85.1, 89.8 ©
3%EA BE AZTFAN & AHE UegHe
o, WAH&EES 24 84.2, 77.6, 66.0, 67.8 2
78.3%2A ti&el vt A A2 A thh
e AAg Rglon, 53] 50 ¥ 100 pMA =]
FolA foFoz we dAeee el
(P<0.05).
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