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2 A7 A vAds G239 fEs 52%9 =34 547 A5G 2EA& M AL fEs 549
ZAsE7] 913t AAstlon, 1 ARE Qs thd 3 2o v %5 FETE EFSA0% ethylene glycol +18%
ficoll + 0.3 M sucrose) 89, ES(5.5 M ethylene glycol + 1.0 M sucrose) & %, GE(10% glycerol + 20% ethylene glycol)
fMof| 2z} &35 dE2T2 ol AR & FETE A&t AFG A5 EL ES §97 di=T
o] A EFS €93} GE 98} foFoz £¢on(P<0.05), 783 FA4N SAd og ¥ Fe] HIEL gz
7, ES 89, EFS &9, GE 89 £22 oA o3 w2 & & e ATHP<0.05). VA% XIS EFS 89,
ES €9, GE §9d ZZ =533 d2 72 obF AR e d¥xIE AdAs, AdTAs o A Fd
FARAEL Q277 Al T7HY w88 298 FF o= Fd(P<0.05), 1S FAN e FAFQ Ao
7F ok 34 AY9E9 dAF AP FF AASTE ZE ATl FoFHQ Zolrt A A% xS
<€ EFS 89 ES €9, GE &9 Z}Z} &30 272 ol AestA &2 FEIE A&, AAFA, A9
W gste] #2E A4 3 A9 FEEL ES 99 =771 EFS £99 GE 980 fol3og FRon(P<
0.05), T4 74 A 9] Witx FAEL BE ATl FAFQ o)zt (I Wit St vEhd H3EL o
ZF7+ Al 7HA fEls S add ulE oA o Weka(P<0.05), ES £9L EFS 93 GE 4K} fo)Ho=
2*2 HI&S JERATHP <0.05).

(F=Ao] : Vitrification solution, Immature porcine oocyte, EFS, ES, GE)
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1995 ; Dobrinsky, 1996 ; Saha 5, 1996). WetA d219] &
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= AAE M1 JorKPieterse 5, 1991) ob& HEAY
Hijotel] H]3) o]l go] WrhHochi &, 1997).
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A, A5, A9 B4, AE W A2 5o W, Y
Zhol] ofgk &4 183 T o 71x] a]lEo| A&t
Fiet MExde] 57 E 7FA-2tHKasai, 1996 ; Martino
3, 1996). B3 nFEd SR AT 1 AL EAHL

" o) el el od 4 Y € (Daegu Mirae Women's Hospital).
? At 8 (Cheonan Yonam College).

AEEE Y3l FEEITAE AE £08 IR F 9=
F sk AL Aot s EdA AHgsts 2R
ZAY FEE 1~2 mol/ 2 B Aoz EA0] o,
Fe]8 TZNME H LA & FE1] 8 mol/ ¢ & AH8-5F
22 28 545 7R 2L A9 R0 T3
(Kasai® Song, 2003).

dutH oz vt FH AHEHE FALA AL 23
SRAME QEE ARSHY 54 E So)7] et F 7}
A e I ol FAHAAE EFEt AR T
Glycerol, dimethy! sulfoxide(DMSO) ¥ sucroseE 3+
TAYHo BIEHAILF T, 1991), EG + ficol + sucrose
2 Z39h EFSH(Kasai 5, 1990 ; Tachikawa %, 1993), EG
+DMSO + sucrose& £33 EDS®H(Lane F, 1999 ; Vajta
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5, 1998), EG +PVP(Leibo®}t Oda, 1993) 528 &<
T3 §AA LeES FAEEA A= Y 44 I4
£ B F Jden g2 YEEe €& 7 Ud2 stk
ohg-29k & dake] #2138t 2L DMSO + acetamide +
propylene glycol(Schellander &, 1994), EG + DMSO(Vajta
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FAREA TR/, ArbsEst AP, 43T S B
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EFS &9 : EFS #2|3 B2 YL EG, ficoll, sucrose”}
239 E4 % (Mahmoudzadeh 5, 1995)2.2, 10% FBS7}
23 D-PBSS 7|EgN o7 sto] 1 B 20%(v/v) EG,
2 T 40% EG(v/v)+ 18%(w/v) ficoll(MW70,000) + 0.3M
sucroseE 247} A7)elo] A3tk

ES €<% : ES #2]3} 52 HL EGY sucroseo] ZFH
EZ4 B (Martino 5, 1996)2.2, 10% FBS7} ¥8r€ D-PBS
& 7|Egdog 3ol 1 &4 1.5 M EG, 2 @4 55 M EG
+1.0 M sucrose® ZtZt Aristed A Z3H T

GE &9 : GE 213t 242 glycerol(G)¥ EGo] &
gd FZ2YYang 5, 1992)2%, 10% FBS7} E£dd
D-PBS= 7|28H0 R 3tod 1 DA 10%(v/v) G, 2 DA
10%(v/v) G+20%(v/v) EG, 3 DA 25%(v/v) G +25%(v/v)
EGE 27+ #H7bsto] A|z3t3ith
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Fost SE¥Y L& AEE HE TS 4 mg/ml BSA7}
271 D-PBSY o2 3 3] M2 F ol A% 1A &
I 2 A Q&S AAe tizTet A JkA f8i3 5E
Aol t}g3} o] ZHzk =&33iTh

EFS &9 =52 v|Ads JdEE 10% FBS + D-PBS
folo]] 5 B 20% EG -8Rl 3 &, 40% EG + 18% ficoll +
0.3 M sucrose N8| 30% <ot =239 11, ES fHo] =
22 v|Ae G eSS 10% FBS+ D-PBS €94 55 1.5M
EG &0 25 ¥, 55M EG+ 1.0 M sucrose 8299 30%
5o =&31%0H, BS €9 =& Vs dEXTFS
10% FBS + D-PBS £ %of| 5%, 1.5 M EG &%f| 2.5%, 55
M EG + 1.0 M sucrose &%l 30%& 3 =&3131c) A7t
A FE3z A0 29 ¥ e T4 L ksl
vl 1.0 M, 05 M, 025 M, 0.125 M, OM sucrose®l] 2}+zt
25 EA w23l SAR5A JES AASAT

HE2Ho M5

HY Qo FF T AL wigd2 TCM 1999 10%
FBSE 718t o#8 & 1 ug/ml FSH, 0.57 mM cys-
teine, 10 ng/ml EGFE 27} %718}, 39T, 5% CO, "%
71614 16~18A1F BEAIZ F AHE-3I3ITh

HALS : T2 gl ol =28 A ML A
& GEIS Adds Mgl 3 3 AlH F s
A& AAB L, dETs obF ARk oA ¥a A7 &
HEE A9 sS BT CO, MiglolA H3H 50
0] A Fdol G dS 27} 30 714 o] 42~44 A
TS AuFe AMTE F, A dsd AA GET
%2 Ao =g 2ALE A8 d4E AAEka, YA %4
T 2F A2aAol o=
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HAHEE A : vAS xS feEd 524 M
aRAA Feld 5ANS AAs] Aste, 4o fE
3 FANEFS &4, GE &9, EG €M =& F¥x e

B 2T GESS Ao sTt F A& S 2
Rt
Aol &S 45T FEFY UFE 01% hyaluro-

nidaseZ FTFHEE A3 A|ASL 14 H(acetic acid :
ethyl alcohol =1 : 3)oll 48~72 Az} o] AR £ 1%
orcein G2 M(orcein : acetic acid=1 : 45)0.2 FMs}1
= Al(acetic acid : distilled water : glycerol=1: 3 : )&
FAAG AAg thE 9743 ArlAstel A A S5ES
&3

Hel+d

Hi N . A=l Azfet AlL]TAS A v
m BSAY}t 1 mM caffein sodium benzon
mTBM(Abeydeera®} Day, 1997)2 AH-8-3}3it},

XY FH| 2 Aol AMEH Y FE AL MER
B GHA dFA Aol A I 71A2 AFH S 3
A8t )4 A Aot

go] 150 Qakt ek 918t swim-up WW G
o] g-8to] HxHt &8t Th Swim-up?] riiir #]A4 Y
& iFH o R 2 8 AHe F, 15 ml conical plastic tube
of FFAxL AL wigdo] 3§ o]REE F17)
A5 tube o}l o AAME T I HY Hof wjgo] 4
017 YEE ZAAHA EFT T 45°4 52 F3A 39T,
5% CO, HiF7|oA 30% &<t o] L& A ERE
FrEstch

A4 : Swimupo 2 FHH 459 AAE AH
3 & AR HFFEI) 5x10°/mee] HEF =A%t
8" H2bs WA 50 o) BA dropg A FE &
CO, ¥4 BPA7 mineral oil& B 30E7t Zul
&S ANt AleAd o] &3 s Wdd &
T B gygos Fo GFTMEE AAG
4 mg/mé BSAZ} E7}E mTBMAA 33 AHsm Az
dropell Z7} 30704 ¥e] 641 ¢ AL F=3H3Th
FHYAE & FAL AN GEBY 128 FHE ZALE
A3l FAE HAEkT, YA 129 GEFL EF A 2H)
Fe A3

HerdE At GEZY #E3} F2A 7HF
23439 frelg F2de dA] Hste, 449 fr
3} 52 NEFS €9, GE 49, EG §9)o) =&3 GE¥
& A, AAFATE F AeFHES 2RIt

AL)rBEE A7) A3l 6417 T A FEE
GEHY 2T GEHFE Aejuddoz HHsle &
713 6A7F &, orceino.E Gt 9zt @u) A shol A
AdrgES ZAIAY. shte] AR} FH-9 melrt B
olAY Aol FHE A AYFHOE B,
gt ol el ARG FAdAde] FHE RS A
Yoz Bosigict

A 2u %

Qo . S=dgho] W) WaS 9g wiYgdS NCSU23
(Petter$} Wells, 1993)°l] 0.4% BSAE 718l o133
AHE-EFSATE

Moo : 6 A7 S 0]

PR HHsET A ek 3 -
BEE Hol 39T, 5% CO, vl 47]ol A 77t vl Fahieh.

HWE S ZA: MAds dES] fejst 544 7H &
H4Q] felst TANS MAsr] Ak, 44y st
SAMNEFS &9, GE €9, EG &) =&3 d¥aa
zTo dExESS A, AL)FAt T AJuigsid
A AT S 0YAR oo, £ ¥ 3dAdE £
& 2ARISIA, 74 Wik YAES AT

B dFoA dol BE APAEe FAAHE SAS
X2 J%W(version 8.1)7 microsoft TEIHE o] &3}
ttestoll 9] £21351915L, P<0.052] A5 A7t
AT ztolz sk

dat gl

&

fal8 SEHO| N[ HEHY HYYs0 0jRj=

A& wxeke] 28 244 N 293 f3
FZAE AAsY] 98t Vs XS EFS &9, ES
£d GE 899 2tz =&A &, FERSA Mo ut
g SA0] Uigt Jg Aejds A Table 13 2k

IFxe FARIAZR A3 velve 549 Zg=z
Fe)3 52 =53 F 4 A 5710 5L HE
s GEo] FHEHUEY, =7, EFS §9 =&, ES
L9 w27 B GE £ wEFA L7} 6.8%, 64.1%,
29.7% 2 744%Z, 28t FE A =Ed GEFO] FE
3 TAHY =EFHRA G GEFJHT FoFHow &
Fglgo] #EHAL, GE €Y, EFS 894, ES €94 ¢o=
foHoz £ Figo] AAHATHP<0.05).

Zt 218 AN wWE MIOZR Y A&5&L f=2T,
EFS €% =2 ES €9 »2F Y GE &9 =&FoA
27} 57.6%, 38.8%, 44.5% B 224%=E 3 FANY =
29 ¥ T {8 FEYY &R g FETETG
FoHoz @& H&E&S JeEMA(P<0.05). 213 5
A FoAM= ES Yo =&F dEo] EFS 45 GE
KA MHET} FHoR 2 H&5ES UEATHP<
0.05).

EGe HAFAH EZ2A #E8 F2ov 284554
AN BARTAZ g8 A2 glo¥(Martino &, 1996),
XEEE G FE3 T2 HG3 FEARIANZ ¢
4 SlrhBautista®} Kanagawa, 1998). EG= &9 v A<
32} FdE FA0ME FARIAZ AMEEAEY 1,2
propanediol?} glycerolS ©] &3 W2t} o] B WAt
e 98319t BastgitHochi 5, 1994). Papis
5(1995)= 1) DAP2 M DMSO, 1 M acetamide, 3 M PG),
2) HVM(2.72M PG, 1.36 M glycerol, 1 M sucrose), 3) EFS
(40% EG, 18% ficoll, 0.3 M sucrose), 4) VS14(5.5 MEG,
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Table 1. Effects of different solutions on in vitro maturation of immature porcine oocytes

No.(%) of oocytes

No.(%) of oocytes at stage

VS
solution Examined Degenerated GV GVBD MI AI~TI MI
Control” 205 14( 6.8)° 7(3.4) 1(0.5) 51(24.9) 14(6.8) 118(57.6)°
EFS? 153 98(64.1)° 3(2.0) 1(0.7) 7( 4.6) 6(3.9) 38(38.8)°
ESY 182 54(29.7)° 0(0.0) 211 34(18.7) 11(6.0) 81(44.5)°
GE? 156 116(74.47° 1(0.6) 0(0.0) 4( 2.6) 0(0.0) 35(22.4)°

*»<4 The values with different superscripts in a same column differ significantly(P <0.05).

Y Control: none-treatment.

2 EFS:; 40% ethylene glycol + 18% ficoll + 0.3 M sucrose.
¥ ES: 55M ethyiene glycol + 1.0 M sucrose.

¥ GE: 10% glycerol + 20% ethylene glycol.

1 M sucrose), 5) EBS(4.5 M EG, 1M 2,3-butanediol, 1 M sucro-
se)d] ol 7 f7El3t S A Y-S o] &8t AgdsE &
wzlel E48 A A3 vsid S NolA] J 2L ax
Rasle], 2 Aga e A3 Jehigloh
Aol wZ2F o7 TS LFHA| F2
@$2 Asgn & HiES Yehy
Ee] THARENA Aol ogt &Rt
Txo FAETA gt e 2 E &9
F AR =g o] AP AEEHAR

% BS &)X 7} 2 A&7 F2

Rl SZ290| njds HER X A4Ho njx = HE

ul s Gyl Fels 544 7 axEel fals
TANRE AAH3] Ysld, s GEZS EFS £9, ES
|9, GE §¥0l) 2t =27 F, AL &3 ArH
& 3t #BEY AYFAETH FAARLEY BH=
Table 29} T}

GEde] Y #3E&L 2T, EFS 89 =&, ES
€ =T A GE §A wFTolA 44 56.5%, 38.2%
39.0% % 36.7%%, 723 AN »=E2F d¥EH] G4

FAEL dz2Tol HlF) FHoZ W} om(P<0.05), A
712 frel8l EA Mo =& dE & FAHENE {9
Q1 zo) 7} ek g thA At A& dAT e
P A d2TE RS 4 =E7A FoF<d
Zpol7h AT

Zhu 5(1998)2 & YAE o8 FHRIA g &
AvbgAdste] #Eg £8800A 08 M PROH+0.8M
DMSO7} th& ] 18(1.6M PROH + 0.2 M sucrose, 1.6
M DMSO +0.2 M sucrose) .t} 2202 £ $AES
UebHA L, ol o AHeskA| &2 dizTo f243<l
akol7b QlE AAgitia sto] 2 d79 o 29E B
e, olE0] AHEE BAREAE 08 M B 1.6 M
2 E ATA AMEE 55 M EE 40% wE0 Hlshd o}
T Ak FARIAE AMHEEIST] diie] & A F
ol g 279 {9 A 2ol 7 etz ke A
o2 Bk

Otoi 5(1993) 1.6 M glycerol + 0.2 M sucrose$} 1.6M
glycerolll =& ¥ T4 & W29 &4 FIAHY
ztol7F fisioy, 1.6 M DMSO¢ 1.6 M DMSO+02 M
sucrose?| A& sucrose?} F7HE &Aoo X FAHEo] %

Table 2. Effects of vitrification solutions on in vitro fertilization of immature porcine oocytes

No.(%) of oocytes

Mean no. of

A& e 1o spermatozoa
solution Examined Degenerated Unfertilized’ Fertilized(%) penetrated oocyte
amine (%) (%) — (MeanSD)*
Normal Polyspermic
Control? 186 11( 5.9)° 53(28.5) 105(56.5) 17(9.1) 124 £ 0.11
EFS” 68 29(42.6)* 10(14.7) 26(38.2)° 4(5.9) 115 + 0.12
ES? 82 14(17.1)° 31(37.8) 32(39.0)° 5(6.1) 1.15 + 0.09
GE? 79 24(30.4) 20(25.3) 29(36.7)° 6(7.6) 1.17 + 0.03

P The values with different superscripts in a same column differ significantly(P<0.05).

" No significant differences among groups.

U Values are means standard deviation.

? Control: none-treatment.

% EFS : 40% ethylene glycol + 18% ficoll + 0.3 M sucrose.
9 ES: 55 M ethylene glycol + 1.0 M sucrose.

% GE: 10% glycerol + 20% ethylene glycol.
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o 3tk 3k Qe Ho2 ArsH"rh Carroll 5 (1989)2
TExe FARTAYN =2H FEH "L dAE
Eatiel Yakvitellus)e] T22 W3lol o) 3 &o) 7
A%0ha 591, FHe R ALy F wigAls 1%
thx 3k tHGlenister 5, 1987).

gurzoz FE, Falig Ixe FHde Fsidgo)
GAste] g3 F A Eo] AstEAY o] dFH o] B
B Ao ¢eA o HAl-Hasani 5, 1987 ; Carroll 5,
1990), £ AFolAE 25T FARIAH 3 +3&
o] A3t AL YePEA, o)dAel] gk Aol gl
Ao Hol olgd AAL uFEY TABT A 2%
AAr) Y 250 tigh &4aglo] o 2 U e
2 ARdr.
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vl e Gyl ful3 544 7 anE /83
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zt}

T T3 AR 2 AlE7] o] YIS B
) Z7, EFS &% =Z, ES 89 &7 2 GE
ET A 247} 65.9%, 21.9%, 47.1% 2 19.0%= o
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&S YehHA(P<0.05), ES §8- thE79 #9
Ql Apol7F Gk 74 £ 7 IR DA uiNlE PAJEL
2T, EFS €9 =57 ES £ &7 2 GE €9 =
ZTo A 22t 11.2%, 3.6%, 109% 2 115%%, Z+ A+
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ALl g - H ksl wjote] Bl &L thET, EFS &9
=37, ES £9 =27 ¥ GE €9 =E7lA 747
10.4%, 65.6%, 28.7% 2L 715%=, ES £ w277} EFS
443} GE 4 =EF R FoFo 2 ggron, g7
EOE fodos =2 HIE&o|AthP<0.05). ©l& &
o], ES 4L =79} o] 2 EE, Mt T &g
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Dochi 5(1998)& 4 VA% WARE 1.5 M PG 1.5M
EGo| =3t uf 22} vt ¥ HA4-8-8 ZARRE g9
A PZF(FAEF)E PGET 28 EE4-¢ vehigle
U #9927 g3, sk HA g E PGY EG =5
T7F dZRTEG 3 8-S Ueho] FAB T A9
&L 8] 2oy vty FAo U IS Friu 3}
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Table 3. Effects of vitrification solutions on in vitro development
of immature porcine oocytes.

No.(%) of oocytes

VS Developed to
solution  yceminated Degenerated Cleaved % béi;szorggos
cleaved)
Control” 135 14(104)°  89(65.9)° 10(11.2)
EFS” 128 84(65.6)°  28(21.9)° 1( 3.6)
ESY 136 39287  64(47.1F 7(10.9)
GEY 137 W(7LE)"  26(19.0)° 3(11.5)

*¢ The values with different superscripts in a same column differ
significantly(P <0.05).

" No significant differences among groups.

Y Control: none-treatment.

? EFS: 40% ethylene glycol + 18% ficoll + 0.3 M sucrose.

9 ES: 5.5M ethylene glycol + 1.0 M sucrose.

Y GE: 10% glycerol + 20% ethylene glycol.

3 Basldok B Ax 9] 83 AN =EFHo
v dE o] T HEY fFoHoR 5L H3EE
Ehflon w3t FHob 4(1998)2 HA%, AEF, A5F
B 0A17L, 24713, 44X dEeF)e] HA dETS
40% PG + 0.25 M sucrose®] =& & 235 AagolrMs
A 2§ zo)7) filoy, W=
AT GxTo] FoFom Fyvhal sto, Bl sl
A LFE FEARSA =0 93 U &4 v
Fg v Baspgich

AFA TARIAZA EGE 8 HE7] w2 Hjol s
Ash glycerolE A18-3F 27]9] Landa$} Tepla(1990)2]
TE AQsty, 294 Fls 20 &3 ZE AToNA4
AREEO AT EGE AT EEEA @5 (Martino T,
1996 ; Park %, 1999 ; Cameron &, 2000) =+ DMSO$}
E@slo(Vajta 5, 1997 ; Lane 5, 1999) AH&EH o} of
BB A9 small saccharideol= A%t 83 a3
& 0 X vAFEAY Bl XgHAA U, olF F
trehalose(Dinnyes -, 2000 ; Vajta &, 1999) & galac-
tose(Le Gal¥} Massip, 1999)7} &¥}&olgty B §)
01} 03~1.0M/ ¢ sucrose?} &RFE o2 AlRHTE B o
T A AHEH glycerol, EG 52 HAFAH SHEIAZA
AFE 9 715 oY FARE A9 7] AFolA AL
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Effects of Exposure to Vitrification Solution on
Maturation, Fertilization and Development of Immature
Porcine QOocytes In Vitro
Choi, I. K, S. H. Seok, K. S. Kim and H. B. Song

College of Natural Resources, Daegu University

ABSTRACT

This study was conducted to investigate the toxi-
cological effects of different vitrification solution on
development .of immature porcine oocytes in vitro.
Oocytes were exposed to EFS solution [40% ethylene
glycol (EG) + 18% Ficoll + 0.3M sucrose], ES solution
(5.5M EG + 1.0M sucrose) or GE solution [10% glycol
(G) + 20% EG], and these oocytes were transferred to
sucrose solution directly. Maturation rates were sig-
nificantly (P<0.05) higher in the ES solution (44.5%)
and control (57.6%) than in the EFS solution (38.8%)
and GE solution (22.4%). No differences among three
solution were found in fertilization rates. Cleavage rates
was significantly (P<0.05) higher in the ES solution
(47.1%) and control (65.9%) than in the EFS solution
(21.9%) and GE solution (19.0%), but no difference
among three solutions was found in the blastocyst
formation rates. These results indicate that combination
of EG and sucrose solutions had effects on development
of immature porcine oocytes.

(Key words : Vitrification solution, Immature porcine
oocyte, EFS, ES, GE)
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