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SUMMARY

This study was carried out to examine the factors( cryoprotectants, equilibration
time, exposure methods, Time in dilution solution and method) affecting the
viability of vitrified immature porcine follicle oocytes. The results are

summarized as follows:

1. In an. experiment done to determine optimum sucrose concentratioin in
freezing medium, It was found that in vitro maturation(IVNI) rates of immature
porcine follicle oocytes were higher(p < 0.01) in 0, .1, .25 and .5M than in 1.0M
sucrose(57.8, 51.7, 49.1, 50.0% vs 229 respectively).

2. In an. experiment done to find out a proper permeable cryoprotectant(10, 20,
30, 40%(v/v) glycerol, dimethy sulfoxide(DMSO), ethyleneglycol, prophyleneglycol
(PROH), It was found that IVM - rates of 10, 20, 30% DMSO(59.0, 60.8 and
52.9% respectively) and 10, 20, 30% PROH(54.9, 564 and 55.6% respectively’)
were similar and those values were higher than those in 40%(v/v){DMSO:28.2%:
PROH:28.6%). IVM - rates of other cryoprotectants(glycerol, ethyleneglycol) in
all concentrations were very low than control(no cryoprotectant). However, there
were no significant differences between control (no cryoprotectant) and 20%(v/Vv)

of DMSO and PROH.

3. In an experiment done to find out a non-crystallization freezing medium, it
was found that crystallization occurred in 20% DMSO+ 20% PROH with or
without ficoll or PVP. However, the crystallization did not occur in 25% DMSO+

25% DMSO(D25P25) without ficoll or PVP.

4. An expeiment done to find out optimum time for oocytes in vitrification
solution (VS) showed that IVM - rates of immature porcine follicle oocytes

equillibrated in VS (D25P25) for 1 min, 3 min and 5 min were 43.4%, 33.3% and



232%, respectively. When equillibrated in VS containing 10% Ficoll, the
recpective rates were 58.7, 508 and 295%. In both VS, the IVM - rates of
immature follicle cocytes equilibrated for 5 min were lower than those found in

oocytes equilibrated for 1 or 3 min.

5. An expeiment conducted to find out optimum time in dilution medium(0.5M
sucrose) showed that IVM-rate (53.4%) of immature porcine follicle oocytes
exposed in dilution medium for 5min was higher (p<0.01) than the rates of

oocytes cultured for 1 min (34.5%) or for 3 min (22.2%)

6. IVM - rate of vitrified immature follicle oocytes was significantly lower( >

99%) than that of non-frozen immature follicle oocytes(56.19).

7. An experiment done to determine the effect of cytoskelatal stabilizer for
immature follicle oocytes during freezing showed that IVM-rate of the wvitrified
immature porcine follicle oocytes after treatment in cytoskeletal stabilizer for
15min was 10.0%. but, lower than non-frozen immature follicle oocytes (51.4%).

However, viability of matured oocytes(35.2%) was higher than immature porcine

follicle oocytes (22.4%).
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A4 GEY 2 SRde] FRRE Jlee 7t 48 A% AAFAT o4

auzz FAREsa wolold 4FEL ok £YLE Y TP A
o Fo gm At ABRA 7AZe FAL M AN $5F TEEH

Amw 2 eE4A So o3 oA ot AL §FVIEEH £AT
wr oAzl ols ANE £R@e) olgo] s AA BAtet ¢
A ge AAMET oF AESRTHH AFSo] oig TAEA oA 3l
O olu] olzte EEF AN shEe) AR L FAF FAREL AV V1ERA 9
2] zZ7 =28 Aon 53 71FeMe] FARAE o8
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¥F4EE JYxte] EARE L Parkening $(1976)3 Whittingham

(1977)0] SHEAM S 2 mouse FAS T2 T F AL LS T FARAXL

T olA% AAHL AAE AT AFRIA FopE £ Yo a8y
T4EE UAel $A8H T AZEA oA £RBAN ReiFAL AANY B
22e AL vaFA Rdn Qo AdHoust 4TS AT AE A7 o]
0. ¥4EE  dAM-ID  RAFE  EZRT od microtubles
depolymerization(Sathananthan ., 1983), =A% chuja] LA (Al Hasani 5.,
1987; Glenister 5., 1987, Carroll %., 1989), &3 & AsHWood 5., 1992) 59 &
AR S0l AT gl #W A&dAd vE nAds dxde] FERE il
g2 Aa7gs Qi Aotk Hgel HJd Eo| EREFE PIAS date] A9
Hao] Yo e A7yl @uE WP gel FARED GX G o] 8727}k
g5z o 1989 Nakagata® Rall 3 Fahye fe3t $Z2% 22 mouse Pt}
ol Al Ak Aol AFEAT
B oage g2 n4ds dxde anE fASEEL AT T2 e {3t
o WEAY EAT BE, BHAZL =39, AN Y Sl A oAdE
G¥e] AZEge nAE 9B e FAFHF AEES
We maAsty] g8 AAsAH.



Azeo ¥HEFE dale] FANEH BF AFE 19%8Y Shermanit Line
mouse YAE -10To BEAIZ Ao Zol 4 AQth(Parkening & 1976).

19704 Whittinghamoll 9ls B2 o 7 o]Foj ek AL §3 £
EZARE AT E AZIZ Tsunoda B(1976)& mouse ‘FAtelA E2¢
13%2] #214-A &3 hamsteral e 89 ~ 98%2] ¥ MA4-H S 2 vk gl
t}. Parkening $(1976)% Whittingham (1977)& 213l mouse *2E & ¢t
o o3 TATHT F AALAL T3 £33 FEAUT ol4F FHAHY
A2 Qs PozH EREE datel FZRE Q77 718 =l AFET

EpEEe uAe 4udsl FANEA Ed € S48 w1 As el
A7hsle 21e 28 EAY FHElliot & Whealan, 1977). 1§ £3& AXW
e s ASA FAMSASH wnd Bxiaol An AE i E HIdHe
BAEN EARNTATY T 252 FEIHFreidler 5., 1988). 354 $2RT
A= glycerol, 1,2—propanediol(PROH), ethylene glycol 2 dimetylsulfoxide
(DMSO) So] AHgslold e mlow Rakdko] 100 o132 A (polarlity)& =Y
1 Qe Aoz dad UtNiemann, 191). T ojE& F3tdo] Z3dr LA
] hydrogen bondS 224710l AEXW 25F AX FH49 Z AR i &
22182 @iz @A Uck(Fridler 5., 1988 Trounson & Gardner, 1993).

[t

H| A EA AR FAE polyvinyl pyrroliclone(PVP), sucrose, glucose, ficoll X
t 7l 22 So] Algsojx emglon ol ¢, ¥ Fyul Fo] THUH
o] #ajx| 1 cHNiemann, 1991; Kasai, 1981). c1E& @45 FIAIIL F2+#
QA AEQ HEE AFAAFT FAHA AES FH(swellimg)E AA3IE Rno
2 g2 A UrHTrounson & Gardner, 1993).

Sucrose® FAd0] 7R AL F2A AXU ARHFE SFATIERA
234 F2o) 7bedtn B AERL REdcy FelA Aevi(Szell # Shelton

l.
, 1986), 3 sucroseZ WEA A ol&3hd Qte] zjole)] o}t FHTFO



a0y WEAS eyel wiglel 3oz AAY £ JoenR WA
one-step A A7} 7158tk 81 tHLeibo, 1983, 1984 Renard 5., 1983).
Glycerol®] EAREA A3 Polge $(1949)9) AHZRAG @ FRRE A
oo wnsdc olF glycerole EHFFES F£AY FART 43 AHEH
o) A wH(Mazur, 1970: Willadsen, 1977: Kasai 5., 1981 Bilton } Moore, 1979) X
TR Gy GAREATAE c2A Algsojz gtk Fuller ¢ Bernard(1984)
= glycerolS 0] &3 mouse BAte] SUFAF 54%9) AAFREE BAFAH.
DMSOE mouse +8 2k oplat datldE AFAA A3} (Whittingham,
9 weFnzd EREE g ERnsAz dd ARgsdged,
Johnson 3 Pickerning(1937) 2 mouse wzle] ghetEAAl DMSOA 2 2713t
v owE 2o o)) meiotic-spindle?] HEE 2 AT AMA ¥ AL BEY
2 91t ¥ skelth Carroll $(1990)& DMSOe] oJ3f ¢k2hsZ2831€ mouse
Gzl A Ewopiste] @ we MA4ASe Rusgt =P Caroll S(1993)
¢ mouse WatelA 15M DMSOel F@de] FCSE F7hstde® BSA E=
polyvinyl alcohol(PVA)2] #H7tel H]3) A5 AdEg e A0 B
3
Chen(1986, 1987) 3 Van Uem(1987)2 DMSOE cl&3te] @t dnEd Ik
dapel M A5y F gAE ATAZT
PROH 2-%eie] u]AAAdEE 0TolslA o et Holn, ol2id 5L 25
A MARAL ARMAFIY glycerol 3 DMSO Bt fralsh Z3el o E0al B
% u} Qch(Boutron 5, 1979). Viencnt 5(1989)2 PROHE 0]4-3t rabbit ‘FAH2]
AnE AT 8%l MAFRET 9% AAAAEE Busger], Al Hasani &
(19895 PROHE olg3te] T2 rabbit A2 HH ATAHY FARLE 2
413t wl 9lth. Hemandez-Ledezma(1989)= Mouse 'dAte] S ZATAA
PROH7} glycerololtt DMSORTH &3 FZR 3z A} Fth & A5dAe
shobEAd] PROH7E Y2l AH&Eglen, Fuku §(1992) & PROHE 8% &9kE
AE 2 o)A AR 22 AFERon 2udsth Quinn $(1986)E
o1ztol Al PROH % sucrose® AH§-3te] AelAol dAad daist A s
A Eate] A4E2HA YAL Aol 4 ATk stk PROHE 8% Q7]
anzE ~ga0znE oAFE AxnAel 4Ee AE ARIZE *A2#(Chen
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=, 1988), Trouson (1986)2 EZXREH FalIMRE 66%2] AAFR &L B
90 0] Mandelbaum S(1987)% 20%°]/d2l A A+H &S BudAd.

2. 0ds dxde] FARE

ge ARASH & FAREH daelA polyploidy '#A(Al Hasani ., 1987
Glenister 5., 1987: Carroll 5. 1989)°] Biu#l ulb o, Freidler 5(1988)<
GVBD @7 ol@9] Y¥yde] 5Z2RES spindled] A&F2E ¥ £ U= ol
A5 pagin Rnddo, s FEGS FHAREL SRR FHARESH Y
234 oj2olx: glon, AR HFHY ATFE Adstas dFE vldR
do] AgHE AEge AsdAEg WA BRusz lch(Whittingham,
1977; Heyman 5., 1986; Mandelbaum %, 1987; Pellicer ., 1988).
Didion $(1988)& 1.5M glycerol® 0.5M sucrdsei st A" GV @49 A o]
Az ¥ aA gaF AZF e gdled 15T oldaMe BEC] 27153
dx st 2gn $28EE dxde] 428 BAF QoA FDA-testd] ol&
& za38dn ¥ Mousedl A& Schroeder & (1990)2 2.0M DMSOE ©l
28 s ¥ Ge] $AGHT AAAHEES 95% ool GVBD AGA AL
AL 9%F o™ blastocystsZ W2 H AL Uty Busoh. #W Carroll &
(1990)2 15M 2] DMSOE ol&3tc] ehntedd G #Ad G4xde 433FH
02 AMYHAE-FRAA olAF A dxd AFTIAAG. & ndE FEGY
=AY Ze PROHZF 2R 3A2A g AHS-=HAt. Heyman $(1986)< 2.0M
PROH $} trehaloseZ AMEE 4 nlAd& d¥ o] FAFAF 6% AALSES
B 13algh 33 Owi 5(1995)< 1.6M PROHS 0.2M sucrose AHEE 4 nldsd
TUo A A FRAF 22%9) Al B3} o] AF JA7A] o]FojW FHE B
3t

+>



3. a3l &2 (Vitrification)

a3t FAL He ke TAAol AN HAol Z3A sHol WAl FAH
Bosdoi 5., 1992). Friedler 5(1988)2 A&dAte] meiotic
spindlee- QHEZARE B FARITAG HLd AV < =FH7| Wi
spindle organization Stz191 ol F7Hale], falst $22 122¢ @S HaH €
il R adlg
Trounson E(1986)& Qzte] ¥a5 HXZ /a3 hyd =g 22 Ax=dY
32000 A9 5A ST 14%°) WeHg-S do] W u ok T3 Feichtinger(1986) <
Feichtinger 5(1986)0] 217t kel FARE 7]&olA DMSOE o83 a4tz
why B o vitrification YhH o) &3tk 3Tk Nagakata (1989)= Rall®} Fahy
o) $2HEAMNVSDS 43t mouse FAHel frelst 2§ F 81.6%) A
448, 458%° e AA48E a3t LdAE Hamano 5(1992)e] DMSO,
acetamide 12131 PROH(DAP 213)2 olFoid $Z34L ol§3td falst 24
GVEA el Batol A AASEAT 9% AAujziAe wFE BuPoeny o4F
%‘Jw"rEfﬂ]“f‘é%'*ﬁ}ﬁit’r. 33 Nagakata(1993)% DAP 213 FZ AL o]&3ld
mouse W] w23 TAAM AAS4AF 22 - 45%] 2-cell ‘FLEF} 23 - 35%
o] Az8e B 13T Rayos $(1993)2 3M9 ethylene glycol3t 0.25M sucrose
w3 trehalose & AME-3F mouse YAHE FETASANF A 203%9 225%2
A4S BIstETh Otoi 5(1995)E ehtylene glycolE ol &3 R8st $2HEH
& ujAg GEGA 16~271%) A £ o)AF il HF AU
22 Bos-Mikich ¢+ Whittingham (1995)& @413 H 3 dyE o83} #as3t &
AR EAZ mouse FAANA HFF F HERT(92%)F A 8% FHEN
68 ~ 80%2] A&, 2@ 38 ~ 49%9] BFAHA AAMNEE BAFEIN ¢
A S felst F2REY 2848 AT

i)



A2 (Schroeded 5, 1984), F(Vanderhyden, 1989), W% (Staigmiller &, 1984), 4
(Goto &, 1988) 18] sHA] (Mattioli 5., 1989) el A AHA X F2 AN 4=,
44 a3z A7A AgHE = de ATAHA A7AAE] RuHUT

$EL dxde] AYg-HSE fEde 328 d¥A HHY growth factors §°l &
Ao Hrislo] ALgH oA lon ofge] YA Mg fRd Asety,
BAAMEstA A7 Se] Busw Ut Dekel(1983)d &3t LH F3& Aol 4%
2 22X 711 FA2} granulosa cell Alel2] AEE F A7 22 M meiotic arrestS
f A= cAMP2] ol F g oAlElo] dAe FyEde] ATy B v
ol Eppig $(1988)2 Wato} MAME] AT Zadx EF3T GVBDEAIY ¢
AN cAMPEl 4%l Z7b7h AAthE sk Prochazka S(191)E FSHE
cAMP9 %%& Z7H719 cumulus cell #F2 =g dgen, Mattioli &
(191)€ LH, FSH 2% ZF29S £AA714, LHE 448 FAdd a3 ¢
W, FSHE metaphase 11 2488 =o&tty Baudgdd. €3, Kang $(1996)
PMSG, HCG ¢} estradiol2 GT7AHIEE 53 #5EEE £/ Busdiglon,
pFF + FBS =& pFF ¢} estradiol & A 1 A W& F8% 9482 ddx By
gtk pFF7E vxde)] A4S dAgdgs A7 23 JAUXRKStone 5., 1978
Tasafrifi 5., 1982), Wastergarrd $(1984)2 <UZtollA] dxd Frle= dE G2 A9
H&e S5 A7]9, mouse 9 SNANMNE AMALET 3L Z2JANGT B3
tH(Naito 5., 1988 Yoshida %. 1992). Funahashi %(1993) FCS ¢ new born
piglet serum(NPS)S ¥7}3 wjgdolA] six] dxdo] A5 F GVBD Ao
fA-AUA Z7tstaan skt Lorenzo 5(1994)2 EGF %+ EGF + IGF-12
bovine, rat YA A FEAEY #$FE fx3a I A& FEANGT EU3Y
tt. a2y SAIME EGFEE IGF-Id 2jg d7Axe 32 giidn 3§l
t}.(Deen, 1993).
A5 S 3 Azre] Aalwiol= 3A swim-up & percoll gradient ¥ Fel
Alg-sloj A1 k. Swim-up WL 1980l E 7B de AHgEAD A= W
W o]t} (Duhadevan 5, 1984). Z2lY Trounson 5(1993)% Parrish $(1995)& A2l
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A BAE 29)87] Q3 percoll ¥Yol swim-up MR 4 HAFA FHol
woe AAE A4 Aokm BasPh

Parrish S(1988)& heparin A 2ldl o1& B9 4% &5 wWiol ol AaHole
31910 m, Niwa 9 Ohgoda(1988)2 caffeine ¥+ heparin ©5X 2 Bthe W8
o] o) Rape] VEZo] Zriscty RuEgeh A AASHAM BAY T
s dRx Fen 2R wAel Ydn AxEH feri(Hunter, 1991
Shamsuddin &, 1993), Duhac 7} Sirard(1996)= G2A I A X9} estradiold] H7te=
vol gzl 438 Z7H7itn Buskglch Zheng §(1992)2 FCS-BSA A2l= Al
Ny #REE BAANNA gorA ALY BTYNEE FiTrh BRI
cb #itol] WA Al ¥(Nagai & Moor, 1990) 9+ pFF(Funahshi & Day, 1993b) ¢}
A1 A dAbe) polyspermy HAS #FAAA Fobx mug bk Aok Kikuchi &
(1993)& GTAEE 24 W $438 A5l F73k0, Naito 519802 o
Folo Fel4A wikdls H7IRS w SANE FAFH FEAAA ITHRHA

¥ ustgoh
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B oAge 19049 98 3E 19969 697HA AFUEE ol FA8T FENA
& Ag Aol SR

FAERE AFE BAZZ dYgdl 2AFE AFA ZHE FRANA TA5)
oA Agsdn. da St EANFE RAE Aoz wuAd: ¢ A
AHEREELT LS

) dxde Fg
SAZA TAE A2 FEH oW dAE A2 4E409% NaCl + penicillin
G 0.075g/ ¢ + streptomycin sulfate 0.05g/ ¢ 7} E° = BEW(37T ~ 390)q
ol 1 Alztolyl AgAz gukslgth Nty dAS FAAVE Frhd AAE A
JAE4EZ AR o2 AT} AT L AAS 948 2 ~ 3 3 AT F 18
gauge needle ©] ¥# % 10m¢ syringeZ 2 ~ 6 mm 2719 FEAA FxA3} F
WS FA39 50m AR Agd £AE FEAL 37T wiF7I AN
4 ~ 587 AN F AFAE AT E FFES iFHAA FA4 01 %
BSA7} o] & TALP-HEPES widdo=z 33 AMH3HEA inverted
microscope(Nickon SZ40, Japan) &tellA WA X7 XL 24 dass A

!
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mala] A3 FAEAC FH FIAY dXAF N FAES AT oA {
»e 500 x giAM 583 4B 3 ~ 4me] AEFFE 025 i syringe
membrane filter 2 HA|Z] F - 20C of BR3EAM AL Ht

(1 4R 3A

AW AR ZEdoe Dylbeco’s phosphate buffered saline(D-PBS)el 10% (v/v)
fetal bovine serume(:10% FBS + D-PBS)E #H7HA#A AzsQges 02 m
sviinge membrane filter2 B3t} 4Tl BA3PAAM AHE-3h .
WEEA FAREA AFQ sucrose 7H A wlA S AL ALKl viX =
aleb & ZAMEZ] 918k zbzE 0.1M, 0.25M, 0.5M, 1.0MS 3 A A7 10% FCS +
DSl AEold 3REL BEUE REAAG A4 FAUA 0l4% O
o] A ALl vls d3S Lolry] it FEFES 10%, 20%, 30%, 40%
(v/v) glycerol(Sigma, USA), dimethylsulfoxide(DMSO; Sigma, USA), ethylene
ulycol(EG: Sigma, USA) 183 propylene glycol(PROH: Sigma, USA)S Z+2t
0.5M sucrose®t 10% FBS7F 3718 D-PBSol 3 AA1A Axg {Hol oA 3
Wk =EAAT.
au siA m4E dEdel §23 F2¢ % T2 zAd UelM FBS o
porcine  folliculat fluid(pFF)E 24z} 10 ~ 20% 3713l em, cytoskaletal
stabilizer(CS: 7.5 wg/ml cytochalasin-B: MIF, 0.5 xg/ml demecolcin: MT)7} 37t
wjolglE D-PBSel 1583 A, £Xdte CS Manks At

(2) Feist 43

A AR AYNRASH TR AT FAA] A FES A A3
A8 TA83A(DMSO, PROH) == HIEAH FZAEIA(ficoll, PVP)E &
B3 Hristed AMZF F AMALrd FAHE T T2 BE1TCY FLo4zdd &
d5E Bt strawle] FZAMol FHA B R fsE, EFIHA He

se WRgger R

al
iy

Az A dEGe] ALl PAE GPE Fol 1) At FRAAA



of

747t 1%, 3%, 5REY =AY, 9 vASA FAREA ficolle 3
Aqel]l HY7HAA TFZ2A FE I HEYF Aol M) Az v FTFE FAEA
o FZ2NR 2o wE A ¥ ML 5E Atstz] 918t AH8 5 ~
7 AXA 02T o Fol & FZA =ZAINAY = A9 FHA =54
A, TZA #st sZdo]l dx e rnix= 54E AR Al 25%
VS(vitrification solution), 50% VS, 100% VS=Z &AM s FZAdo zd 2 A
2 xZB-spep)AFIAY 20% VSelA 100% VSE(2-step), T Suk2 100%
VS(1-step)oll =ZA71= WS vlw 3t

o

lo
BN

(@) 8442t |

EARSA AAZS 98 g RA GEde] A Gl nAE G ol
u7] sle] AN A7 F AXH AT e FAVEAES AA 2 4
A17171 1% 05 M PSelA el =&AL 1, 3, 5¥ < skt

2) 2 2 &3

frelst F 28 1mt FA217E 929 025m Ze} 28 straw PS (PBS+sucrose 40
£0), air buble(2010), E 2 A (30u¢), air buble(20xf), FZ A (30ul) Lo 2 FUSIY &
v] 819 TH(Fig.1.A). |

u]A FAHT7~1070/straw)x= FZ2A dropdll A F e FRAYeT A &
Ak o] Wl vAdL Fx I vlg FH|F strawe] FZ 4ol mouth pipette 2 &
7A #3531 straw powder® straw BEXES ¥U3} F LN: container(-1967C)all
AANZHFig.1B). vl4d% FEIS cumlus cell 59 FHAAE BE FARE
T NS F AEEE A7) 938 2 group, 1~3 cumulus cell 322 %Fﬂ’%
el group® 3 °}449] cumulus cell 22 E3 %< groupl 2 EH{3o FZd ¥
At #9, A4dxde] fEstEZdde Sule TCM-19928 Azd A4
Zuf Rl A 39 £ 05C, 5% COz . B% air 2212] wld7loA 42 ~ 43 AE <t
ujkslo] AMAAAE AL old FAES AHEIPeY TR #A4E dAE
37~38C 9 0.1% hyaluronidase 8-%¥oA 2 ~ 38FA 7IYA =FA7IBE2A @
A9 dRAES AAAA fradstsZAR

3= 2~39 %< LN, containero]l AA3NY strawd 7o} 37~38C &=-4

10



Zo A 1027 ga3lgoen, straw ¥EES HAA3td YEEL petri dishell #3F
A7) % 05M sucrose 7t @7H8 PBS(S-PBS)el 52E< 8AMAl7) F AM% PBS
oo 30% Ao 2 2-33 $%3) Az WEAES AANC

L cp | [ PS [ Air [ VS | Air [ VS | |

(A)

CP | PS | Air | VS | Air | VS + oocytes | Air | PS | SP_|

(B)
Fig.l. Configuration of 025 mfé straw, just before(a) and after(b) loading
oocytes with straw powder. SP: straw powder, PS; 0.5M PS, VS, vitrification

solution, CP; cotton plug

3 A4 =

A s dEde] AdsE uk 5(1993)9] M-S U833t AA AT
A48 ogs wED AALEE e A% WAL Eale's
salts(Gibuco, USA)7} #7Fd TCM-199 ol 25mM NaHCOs(Sigma, USA), 0.2 mM
pyruvate(Sigma, USA), 1 pug/m{ estradiol-17 B (sigma, USA), 25ug/mt
gentamycin(Sigma, USA), FSH(Schen’ng~plough Animal Health, USA)$} fetal
bovine serum(FBS; Sigma, USA) € H7bech &vld widd & 022 4m
membrane filter(Cat. No. SLG V025LS, Millipore)2 o#3tden wjgHAlddl 50
ple) wiekAHe t53 190 FF P mineral oil(Sigma, USA) & I¥3to 3
~ 4 AAR 5% CO; MiE7loA AWIAA FEHT~8)2 Al HolU=
AL A% A2 G0 &A 39£05TC, 5% CO:» & 95% F71=A] widrlaA 42
~ 43 AZFESH wi A7 AQAES R

Y E

“

fle

4) A A574
A 5AA AHEE AL FAFE oiF FEGSAW Al AR6A AR HA A=

sHRNA Fewoz AHH FALTA &Y% o1, 718 & 20% ol3h & XA

11



Aztatal 17C9 AZu] 3~49 AFAIIAA AHEEAS. F2EHE FE D
AA5HS A g ddgde £AFLSH AAFF L W F(1993)9 ¥
e ALgalgct. 90%st 45%9] percoll (Sigma, USA)el #{fd BAAHE
m-TALPuj¥ol-2 Al =3 o} 15mee] VA E el (Falicon) 90% percoll-&-<% 2mé
2 3o, 45% percoll§- AL Acte] EFSA BA ZALYHA 529 gradientS
Fuslgeh. olF YAEAD AZd AFAN 05 ~ Imt T EFF ©F 700 xg
A 12~1383 QAR E A3 SR EL5L /3
AARY F £A45A5H A2H95% TEFANE FHEF AAFLENES I3t
Sp-TALP ujake o2 25x10" cells/ml®) FE2 233t FulstAch

M5 e 42 ~ B3AES MAGEA GRS Sp-TALP vigFelo 2 33 4
33 2402 heparin(2ue/mh 3 24¢2) PHE (Rosencrans %., 1993)7F #7149 3§
£ ( Fert-TALP: 44ub/drop )oll &7 2p02] 5342 A7tste] HFAAFES
5 x 10%cells/ml2 2R34Tt 39C, 5% COx o wlF7ldA AdFFE FE3US
o AA4EAFE 12 ~ 15 A3 0.1% hyaluronidasedl 3¥7HF xFAIN ¥
cumulus cellE AAXZ o0 £ vlFEA(CRI aa)dll §A +3A9] w2 &
Zatgch

r.{

85
)

5 A&& #H7t

AM Fe fastE2ad nAds dxde AdAE 42 ~ 43 A, B2 AYF
A MAIF 2-3 dayoll FDA-test, hoechst 33342(Sigma, B2261), orcein stainingell
o3 MW=L zAEIY T FDA& N2 fluorescein diacetate(Sigma, F-7378) 5 mg/
nl acetone®] stock solution(Linda & Trounson., 1980)-2 1:400,000 ¢} ¥] &= PBS
o} Mg ¥ ARESIET FulE GRS 37CE1TAAN 2~-38F<¢ FDAEA
A " ¥ PBSZ 33 M3t B460, G520 filterst Mercury lampZ} #Z€
fluorescence microscope(Olympus)S ol &3t 7 F(1992)2] WY& 71223}
Jd¥ye] dutyld wal positive, partial, negative 522 TAF F MESS
B A3k Hoechst 33342 @4lel g Agd4 F 3 A5 gy 4
(1993)2] #WyS QA43tg on, Hoechst 25ug/mE A3} -20C RE3PEA A}
23 G EE AA0S5% hyaluronidase)d FAHE 2% formalin® 2 1A
71 ¥ hoechst #oloz GAAz F FFAn AN A45ES FAIFUG

£

lo

ol
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Orcein staning el 18 A% F & 4% e P S0° $ge A
g3t AAFAT. cumulus celle AAT T dabe] FRAZLS $F mHA(13
ethanol:acetic acid)ell AAsld 24 - 48Xt nAARYG. 23F 1%

aceto-orcein 232 QMslo AL AP

4. ZAEA

A3z el BML PC-SAS packageES ©l8F ¢+ 49 wixge] ANOVAR &
ALMEY T Aol AR AS z+ HaH#Z vnE Duncan FPSZE W

stof froxtE AR
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[. 2834, =29y, 84y Fol siA v dEde 11]-91“"‘)11 oA =

Sucrose 7} A BlAE date] AAM&d mNE FTE FAE] 3t @7
0.1M, 0.25M, 0.5M, 1.OME EAA7) 10% FCS + D-PBSd] A& 38FU4 =
ZA17) Yo AL F AEEL FA A Table 13} ek

. Table 1. Effect of sucrose concentration on In Vitro maturation of immature

porcine follicle oocytes.

Sucrose No. of Nucleic stages after In Vitro maturation
concentration(ND) oocytes Deg GV GVBD M M II(%)

Control 62 - 6 2 5 57.8t3.0°

0.1 62 i 7 3 6 51.7t49°

0.25 63 L 10 2 4 49.16.1°

0.5 58 1 9 3 4 50.2+39°

1.0 60 6 19 2 3 17249

Deg: degenerattion, GV: germinal vescke, GVBD; GV breakdown, ML
metaphase 1 , MII; metaphase II

Exposure time; 3 min. Dilution time; 3 min.

*Values with different superscripts are significantly different (p < 0.01)

Table 1 o AAIE upslzro] 74zt b2 £ sucrose SAA =%, Ao
SA olAd% G el M I 7R 9] Meld4Ee Z47 517, 491, 502, 172 % =
2 1.0 M sucrosedl A 71 Az3 AE2EE BAFANG(p < 0.01). s sucrosedl
wE5A] ge AMdd HA] nAdE FEde] M5 57.8%F YHEdlen,
0.1, 025, 05M sucrose A7 fFrate PRy 1.0M sucrose A FAAdU
A e BELS BAFATHp < 0.01).

Sucrose= HAEA FARITAZN 945 234710 §2 AF 355 A3l
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u

st M Ee BFslE AL e Ao ¥elA A Chupin 3} Reviers, 1986
Szell 7 Shelton, 1986; 2 5, 1988). % 5(1992)& mouse &< 10% sucrose
3 W71 el FRAL ALsd TASH F N%S) $5E YEEE B
olou] 20% sucrose XM (86%)E ReldE YAty BudAG. E HPAME
05M(% 17%)sucrosecl HE ZT} ul&g A H(50.2% vs 57.8%)& BAFA.
Mivamoto S} Ishibashi(1983, 1986)= W& A2 A% of Ho= sucrose} WA
b ogrol e w AEgo] REFHFOT B 5(1989)2 sucrose’t FAA H7HH
geuw He rrugE 2 yEdA d3¢ 4AE Ao RugAh o=
cucrose®) AESHY nEsale 3R AFANTA EAA FEHEE 3= A
o FRHLH

A1E AW EAQ glycerol((v), dimethyl sulfoxide(DMSO), ethylene glycol(E),
propylene glycol(PROH)e]l Z+7}+ 10, 20, 30, 40%(v/v) = D-PBSol A5 F
Adle] A mALE GERS AoM 3RFA FANF AL NAF L2~
43 A17+el FDA-test $& & 4482 ZAME A Table 291 Vet o

A nAL FEFLS 10%, 20%, 30%, 40%(v/v) glycerol gl 3BFS & -
ARAT AeldLee 247 144, 75, 36, 42%% Jehdlol B8 IFY TIARE
Auch AAHe R /M Pe AEEE HAFUT

2 sy DMSO Hald 9§ siA nlAsdEde] AdG5EL 42 590, 608,
520 282% o1 10%, 20% & 30%(v/v) oAl NET(56.7%)9}F vlxd HESS
Bz} Ethylene glycol & 10, 20, 30, 40%(v/v)olA z}z} 50.3, 43.6, 351,
111%2 10%2 Addsne $E7t golARA Add&&e Fashes 232 2
2: 9l9dth, PROH dlME F=¥=Z 247 549, 564, 556, 286% ° AJYEEE
nojzglon] 0 ~ 30%((vA) oA mERTst g BEES B

o TR AR
40%(v/v) PROH Mz A HZTEG fladA 2 AE&S Ueh Ak

B A¥e] AT glycerol ol =FE A vAS G¥ I AAAFE Wiy 2 3}
A vehdo 53] glyceroldl 93 AE e IEISS IF

A 9|8 HQA pAYME FAARMNY HAF oG AT A

wel Gl ATAURs SRR FEAL e A%l AN T
wolxw 19 d4e FEaAA Jeldth glycerole dwrHoz AXU AT

o oAl w9 ghuHE0R o)Al olFolWTin R EI H(Jackowski =,

¥



1980: Renard & Babinet, 1984). o] 3 A XU glycerol FX7} Bl éiﬂ 3}
g Zojet AAEH 40 d@ day] Boe dEGS Ad5d 9¥E T A
& 343 240 HE WEA g Y52 45U d¥o] Adgel w2 A
Zgol 9%e nHthy AlREG.

Table 2. Effect of permeable cryoprotectants on In Vitro maturation of

immature porcine follicle oocytes.

No. of oocytes  Nucleic stages after In Vitro maturation
CPA" %(v/v)  examined Deg GV GVBD M1 % of MII

Control 58 - 6 5 4 56727
G 10 55 5 21 5 5 14428
G 20 55 7 28 1 3 75£32"
G 30 55 6 28 5 2 3.6+36"
G 40 53 14 26 - - 4224
D 10 57 - 3 3 59.0%2.1°
D 20 57 1 2 6 60.8%5.2°
D 30 57 4 2 4 52.9%5.0%
D 40 58 6 16 4 4 282%6.8"
E 10 58 2 5 7 5 50.3+2.1%
E 20 56 - 8 3 14 43644
E 30 58 4 19 4 6 35.1£3.2%
E 40 56 12 27 4 - 11.1+26°
P 10 58 - 6 5 54.9%3.0°
P 20 55 - 5 5 564+ 2.4
P 30 5 2 3 55.6+3.4*
P 40 58 17 5 6 286+25°

*CPA: cryoprotectants, G: glycerol, D; dimethyl sulfoxide, E: ethylene glycol,
P; propylene glycol

Exposure time: 3 min. Dilution time: 3 min.

*Values with different superscripts are significantly different (p < 0.01)

Abas 2(1990)3 Rayos 5(1992a, b)-& mousedlA] 3.0 M ehtylene glycol3 0.25
M sucrose B trehalosedl Al & mourulaed A 5%, 1-, 2-, 4-, 8-cell A=

108 A7t 2e"dn 20d v doh. @9 Rayos (19942 3.0 M ehtylene
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glycol® 025 M sucrose® o] 83 mouse Aol AR EA HIFAIL 58 Hod
B 208 EE O¥AA MY o 4EeS duda Rusigo & 4y 23
ethylene glycol X glol o1& dxde] e NgH58&L glycerol# ntF7bA2 ¢
F9 45 2@ 71U Ao Algdd 2 439 2
¥ oshx ujAds dxde] (st £724< 43 AN zAd UM DMSO st
PROH7} EAo] Ae UFAn At2EAth DMSOE mousedi #3&, A5y
Zte) giutEz Wotolz) falst FAANE AT Hoz 2 FARIANZA U
2] QtHWhittingham, 1977 Carroll, 1993). 3# Hemandez-Ledezma ¢}
Wright(1989)& mouse ¥tbs} 1-cell $8& 2] FARZo) o]l PROHE glycerol,
DMOS i o]5g &g FAMARY o Y& AESEE 7MY Fe= F2EA
g} 3t} ol9lell Otoi $(1993)% bovine Fatol A 19} A AEde L2+
Aot gk s128iy PROHSE DMSOAAME FX7F F7hgtel wtet &80 3
239, ot & Fxd o3 A5UH 2EHN22 IS Agdsd 9

m[o
4

&S o)W ZoR Al dY

Table 3& 2}7) thFg sxo] ITAH FARIAC =39 s G A
2RF 2~3 AF 2 ~ 4cell AR WAL FAIG ZAFtolt

DMSO 10%(v/v)E Adsne BE $2854 =28 shx dxde] A

F AR QoA dzFRG fFARUA Fe 4HE BRAFAt(p < 00D).
Ztzrel FARFA HAD HA uAdE FxFe] ALFAEL glycerol 10, 20,
30, 40%(v/v) sx¥E 2}7Z} 139, 94, 63, 0%ZE HET Hja) Az AEEE
BaEqon F57t Z718AA glycerol Azl frolate gdovt 10%9) H
3 40%9M FAXAA Fe FEEL BAFAUTHp < 001). DMSO A2l 2%
AR e 4zt 255, 256, 125 63%2 10%(v/v)E AL3ines BE AN
Wz v 2o A¥LRAFEAT AFHTAREA =59 HA dxd A
9]4A &2 ethylene glycoldld wE¥Wa zZ+zb 125 63, 36, 31% ew,
propylene glycol A= z+zb 156, 165, 6.3, 0% St

Carroll 5(1990)¢ EZE3HE dAdA SHUANZ AT A5 HFaE
Bslgon, Wood $(1989)2 F2838E mouse FatdlA FREU7E Q= A
AE A g £FE] =don

it

_°,
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Table 3. The fertilization In Vitro of immature porcine follicle oocytes
exposed various cryoprotectants after maturation In Vitro.

No. of oocytes No. of eggs No. of embryos
CPA™ %(v/v)  examined fluorescenced(%) 2 - 4 cell(%)
Control 35 885+0.4 P23
G 10 30 31127 139+59™%
G 20 30 290+78 94+31"
G 30 30 73743 6.3 + 3.6
G 40 35 83128 0
D 10 35 43.0%35 25516.0™
D 20 35 486+2.7 156 +5.1™¢
D 30 35 233+54 125+36™
D 40 35 340+4.0 6.3+5.1°
E 10 35 34.7+57 » o 125%36
E 20 35 288+39 6.3=3.6“
E 30 35 285+5.4 36+31*
E 40 35 226143 31x31¢
P 10 30 65338 156 6.0
P 20 30 726*75 165%6.5™
P 30 30 56.4+7.8 6.3:’-3.6“‘d
P 40 30 426%8.3 0’

‘CPA: cryoprotectants, G: glycerol, D: dimethyl sulfoxide, E: ethylene glycol,
P: propylene glycol

*Values with different superscripts are significantly different (p < 0.01)

E3 o]5e A4 A cortical granules WEE Q13 ZP2 glycoproteins®] AR
JF =9 37 389 FA2E HALdn wudd. a2y B A3

2
lo
53
e

e AR Wy o3 =380l A =AY Alrdd

FDA-test= 2 A7 AA 7 5(1983)0] dat L AT THAFAHF FTH2
Aol ol 719 B vs A AAYo R ALEHol go. B 43
A M4 AF FDA-testo]l 43 AEE BAAAM HeA =71 F7aE @l
29l I £AF 2-dcell Aol A =dl olgt fFAISIA FDAC 2]t
MEgO] ZFAaFAE RAFAY. a8y FDA - testol &g AR ANA Ay
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o} = Jebdizdl(Table 3 #%) ole 1-cell v G2 A dAANME
S Hd FA7] gRoidd ¥ AL F 2-celloldd B dA FEol &
E EFHAQA G4y 52 FDA-test 53 4A #233% 4 Aok Orcein =
hoechst GAuhdel o3 AES AR Yol AL, £8 21 FAE Foo}
beateg, 3as Folx gowM du waA A4 4+ = FDA-teste °l&
< g F83% Wyo] A Atsdd.

TFAFHA AN Ao BE WP AF

=

of

L)

i

zA1% A# = Table 40 JERY

jas

Table 4. Occurrence of crystallization in freezing media “during rapid
freezing and thawing

Occurrence of crystallization

Freezing media Freezing Warniing
D20 P20 - +
D20 P20  + Ficoll 10% - +
D20 P20+ Ficoll 20% - +
D20 P20 - + Ficoll 30% - +
D20 P20 + PVP 10% - +
D20 P20 + PVP 20% - +
D20 P20 + PVP 30% - +
D25 P25 - -

* Transparent samples were considered vitrified and were scored (-) and
opaque samplew were crystallized were scored (+).

‘D; dimethyl sulfoxide, P; propylene glycol, PVP: polyvinylpropyleneglycol

N5 FA83AE DMSO ¢ PROHS 242} 20% E& 25%(v/v)H 3o
&) 7]e) Ficoll 10, 20, 30%(w/v) PVP 10, 20, 30%(w/v) & ¥7}ste] Alzxd 52
o frelst ¥2e AR 2 b 499 G, D, E, P 10, 20, 30, 40% 9 ¥
YA A e 2AE] 9% Rzt AeAM PROH 40%5 A3tis &
E ZARIANA UAo] 4P ¢ 4 Ak AL 40%2] PROHE F4°l
¥7] WEol(Table 2 Fx) HAol A F 71 o}e] TRARIAL THME
AnsA e 4 YUtk B Age) Ao BE 3NN TRACE BF 9

tlo
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o] A=A ¢tch §H DMSO 20% s+ PROH 20% S &3 FZ AN &2
de w7t HAAT AT o Yol IAsE AL VIFY F AN
Boutron 5(1979)c] DMSO7F PROH Rt W2 A wAl5de] HWojzdy 1
T AR} opHstE B AFgMT v &g ZAnE 2FY 5 AU 29
Y4 D20 P20l ficoll, PVPst 22 12 33EE H7HAA BEAL Age o
ANAZ g o Aol A== AL EF 5 A}tk 22y Kasai $(1990)2>
ficoll & 0.5 sucrose® HF7FlA A
S3iA] WAool AR 40% ethylene glveol @l ficoll 7} sucrosed 713
o g3A WAFAHES WwAsl fslel e Bugk up
Trounson®} Gardner(1993)&= ANl faElats SElM= s wE F oot
AR FAE 40%(v/v) ol FAdopgitiil Bl on B HFJAE o9}
AL 73kg BoFEo AR Heor FAN {elsts A
A HoE 2229 o 4A 2E3A AEU e YRIAAL BAe 5T
BEA7 o &xpFoln], a2 FTABIA HA4E AR 3y o]del I
2 re 354 JdEAe EAEE 2ol don =5
Table 59l W= dxde] felst 522 Y3l Az {3t FZA(VS: DMSO
25% + PROH 25% + 05M sucrose + 10% FBS)ollA = Z
ZAHgE Zlelt

glycerol T+ ethylene glycol 30%(v/v)ell 30%

-C!

ar
=
o}
4
oX
offt
Y
N

Table 5. Effect of equilibration period in vitrification solution on In
Vitro maturation of immature porcine follicle oocytes.

Equilibration No. of oocytes
periods(min) Examined Fluorescened Matured(%)"
Control 74 T17+32 587%35"
1 74 659+ 1.7 49.4%£0.3"
3 66 50.1x34 333*1.7
5 56 339+1.8 232+18"

VS: DMSO 25% + PROH 25% + 0.5M sucrose + 10% FBS

Dilution time: 3 min.

*Values with different superscripts are significantly different (p < 0.01)
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HHAZE 1, 3, Foll B FDA-testo] o3 AE &2 247} 659, 501, 339%=
o MeldEee 2zt 494, 333, 232%2 BRIl F7MEl wat AE
o] ZHadtgen BHA 1A 71 4 42 RFAHp < 001). 12
U thz 7o) 587%9) A% el uahd FolAUA v A& FelAth
n A%le) A sbg =40l e FTARSAYG 3R RS =FoE BT A
xgo] 7HAsE HAOR Ho} AEQH AEard Yol AE Ao AtmErh
ae 5% ) WEAG BE AP FEYEe] AT EAHE A
¥ 2 ogint ol A" HAATHA AT UFAe FE7t F7hste] FAY
3 3|77 olF A& 4Ee o2 Qs A¥e] 4Lse FaAAGn

il

,4

WolATh 7 F(1990)2 A3 Uil WEAS sl AAEA o4 PBSE &
M SR g4 FoR AFEE dFE A wausgen, & Ayl
AN st g2 d4e & 5 UH

A %F AELRANA FDA-testoll g AEgo] JAAPYRTG dAHo=2

=7 velgt} ol @AM AE anaphase =+ telophase TAIS] date A%
g @Yo A2 AZAon, v FDA-testA] ana. , telo =€ 21 ol3e] @2t
AME AL BAFA7] ROt EF FARIAY It I B¥ @
FTuo] AL e AZ3gon] FDA-testol o3 MES AAANE B A9
ol 2R3 AE¢E RAFU

o] 70,00001AA FAN F7HA AP HzAE He HIFAH FRERIAY

oXx
o
rd

%
2
ficoll 10%S DMSO 25% + PROH 25% + 0.5M sucrose + 10% FBS o 3 71A1#
Az fa3 AN =28 A FEI] AYAET AEEE AN ARe
Table 69 A=} Aot

HEAZH 1, 3, 520 BE FDA-testell 213 AEZM HAAZLE 1, 3 EllA 691,
66.2%2 5% 405% Btr =A Jebgth AP4&F ANSEE A 587,
50.8, 295%2 HBAAZF 123 3BoA 520 vl3] =& AEES BAFARp <
001). 2 AYA ficolle H7H FRANAN HFrivc d¥xde] £53Y0]

ol

223 Z7ets AL BAY 4 AYoen Kasai 5(1990)2 ficoll& sucrosest
AeRARO T FAB) D45 ZAAY YEAY AFS AAANTGE B
SAFE Ae BYY A9 5E9 xZAalda dxde Md5Eo]

BEFLEA ol 4¥e) B47h AW BVE Al LYol Wk mAe)

21



A F¥EGe] AeASe 9L v AlsHo

Table 6. Effect of equilibration period in vitrification solution added
10%(w/v) ficoll on In Vitro maturation of immature porcine
follicle oocytes.

Equilibration No. of oocytes

peﬁods( min) Examined Fluorescened Matured(%)®
1 53 69.1:26.4 58728
3 55 66.2 =34 50.8=3.7"
5 54 405+38 295+3.7"

VS: DMSO 25% + PROII 25% + 0.5M sucrose + 10% FBS + 10% ficoll
Exposure time:; 3 min. Dilution time: 3 min.

*Values with different superscripts are significantly different (p < 0.01)

Nakagata (1989)= Rall 3 Fahy (19899 #®23t FZd 5 ~ 10 29
HPAAA 7HF £ AAHE AAvhy B 3g vl Qo 22y wood F(1993)2
6.0 M2l DMSOE o]83 mouse BlAFe #eEst FZABREA 3-5 &2

YA s Jbd e 4 Qo B AYE olsh #AY BYE Bel:

T2 FAANMY =F 257t A nd s FEE AL S e FITS
% A3 = Table 79 Yety )

Ao =ZH X ¥ o] FDA-testol]l 2J3 HE8E B 528%
ol AN =EH FA= 686%S AEESS HAFAY & 2%9 {Felsts
AddH =z ol HA plAs dEIY AAYEF & H58E 012 TN
6.6%, A2ANA 547%2A o1&z folak= o a2y 2T A%
&2 618%2A e A HE FAAUA =& 44L& RFAHp < 0.01).
Rall 3} Fahy(1985)= mouse =3 dA VS1e 220 EAdo] 23t7] wjio) A
240NN =EA7= UHES Tl 543 AHE B2ag v Qo AR 2 A

23
oA Ao FANR =Zo] BE FEF AP 5ES d2A Y vE &
gate YUUAT RotAl= ZAFE BYrh ol= Rallh Fahy(1985)= A-dlAM 4T
o] FZANN =FAIZAAY ¥ HFPAME 34 ~ 37CAM 0£2Te] FAH =&

A7) Wie) 2xwidle] Fzio] v¥ue] ME dE & AoZ AlgEHAL.

o
I+
I\
9]
o
ot

(S
D
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Table 7. Effect of exposure temperature in vitrification solution on In
Vitro maturatien of immature porcine follicle oocytes.

Exposure No. of oocytes
temperature Examined Fluorescened Matured(%)’
Control 60 786*x20 61823
0+2 C 60 52845 466+3.1"
Room_temp 60 68.6+3.0 547 10"

VS DMSO 25% + PROH 25% + ficoll 10% + 0.5M sucrose + 10% FBS
Exposure time: 3 min. Dilution time: 3 min.

*Values with different superscripts are significantly different (p < 0.01)

Trounson =(1987)# Didion S(1983)0] Awizte]l oig A (chilling
sensitivity)o] 3] s}z $AFNA FA Jeldoiy dgen AT o] H
23 A% by 20 ey AeANE HETET Yo 4EEE B
z:o s orle AR FHe Foze) A ZAHo Aol o2 AEH
A,

A u)A S GEGS 5% 50% Sk 100%(v/v) 2 HAE ez FAHVS)AA
Ue ¥Tod o ¥ 402 w247 T ANNEEL 2AIE AT Table 8
s} 2.

Table 8. Effect of equilibration methods in vitrification solution on In Vitro
maturation of immature porcine follicle oocytes.

Equilibration No. of oocytes
method Examined Fluorescened Matured(%)
Control 72 73625 486*+1.8
1-step 72 64.0x7.1 431%25
2-step 57 75.4%23 51.6%5.2
3-step 72 69.6*44 485*24

VS DMSO 25% + PROH 25% + 10% ficoll + 0.5M sucrose + 10% FBS
1-step: directly exposure to VS for 3 min at room temp.

2-step: 25% VS (1 min) / 100% VS (30-40 sec)

3-step: 25% VS (1 min) / 50% VS (30 - 40 sec) / 100% VS (30 - 40 sec)

Dilution time; 3min
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FDA-testoll & A &E8&E step WHTO=2 BW 742z} 640, 754, 69.6% = 2-step
o o xE2solR YEYo J1F FL AEEE HAFYOY HET(T36%)%E
&g 23S BRAFAT

HA OlA% gEve F28 BRoddAe] xauye WE Asl4see 2z
431, 516, 485% 24 ETAR6%)% V4 £72 RaFArh Rayos T(1993)
& mouse Bl4AYe) feld TR 15ME5% VS)e) DMSOeIA 1 ~ 3%
ZAZl F 100% VSol x=ZA71E 2-step Wilel AW =ZA7E yRg w8
gitka stglch. aelu oA fddon B AL gt {FAE
ok 18] Hochi $(1996)2 equine XS] {23l FZA 2
- step ol 213 DAIAQ wo R IS FANN =FATLIAN FAHAF A
Qt Wzl " e wol £ 4 Uokm BT up A B AHeNE 2
3-step o o1& Wwo] AEgo] ga EA Uehgod felae dNrh

qalsl BAM =39 siA u]4d% FEIS 05M sucrose’t H7hd D-PBS &
AMeA] 1, 3, 5 B BAMAZ ¥ AQAEES AEF ZFAE Table 99 Yebt
o

8 47]7kl] W2 FDA-testol 213 AZ 22 Bw 22} 431, 489, 66.8%2A 5%l
A MR Ee 44 B % U 8 A48 5B A7 183 3 ¥l v
M 7 e WER(G34% vs 222%, 34.%)e BaFAon hRF(E51%)% Hl%
g YESS BAFAT

oY,
o
tlo
1
2
D

N

Table 9. Effect of dilution periods in dilution medium(PS) on In Vitro
maturation of immature porcine follicle oocytes exposed VS.

Dilution No. of oocytes
period(min) Examined Fluorescened Matured(%)’
Control 58 719+33 55122
1 58 431%32 222%35"
3 58 489+35 U528
5 58 66.8+3.2 534+15°

PS; 0.5M sucrose with D-PBS + 10% FBS.

*Values with different superscripts are significantly different (p<0.01)
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W AR BEdo] #es RN 38 B x2H olF 187 3 £ H4F
D-PBSSH ASIA4 wXdolA BAHA BFAES] ojgdYE ¥ & Ao, ¥
CoAAE F R 2olug AR daE BT £ AUk & AP AR
f gest FAAGA 329 wZo] B 405 M 9 sucrose) 5EAE 3
s Rolsts ol XEF AEEL HAT F Aol ARHAT

L iAol dxve) g FAFAF AdS

Table 10 < FBS $} pFFE Z71H o2 H7te falst 24 o] 83t =i vl
e g §23 B ¥ AAE58S e Zoinh

Table 10. Effect of addition FBS or pFF to vitrification solution on In
Vitro maturation of vitrified immature porcine oocytes.

No. of oocytes

Treatment Examined = = Fluorescened Matured(%)"
Control 57 66.7%1.7 56.1+2.1%
FBS 10% 57 8.8*34 36+21°
FBS 20% 57 124+35 88+34"
pFF 10% 59 86+33 35+2.0°
PFF 20% 56 71429 36+2.1°

FBS ;
10%+pEF109% 56 139*26 87+33

VS: DMSO 25% + PROH 25% + ficoll 10% + 0.5M sucrose
Exposure time: 3 min. Dilution time: 5 min.

*Values with different superscripts are significantly different (p<0.01)

2 ojAdE Yxde] §el3 FAF FDA-testol o3 AEELS FBS 20% o}
10% FBS + 10% pFFollAl ztzb 12.4%, 139%2AM oh& HdA Bo w2 AT
8¢ =g, v dETe) dats 667%2 M e AEEE RAFAT
egs EAgHE A n]AdE dE e MYMEE FBS 20% < 10% FBS +
10% pFF FBSelM 77 88%, 87%2 YehtAT tix=7 2l 561%% folat A



Az% 4Holgith. Carroll $(1993)€ mouse Bate] ArkEAalA 1.5M DMSO
10% FCSE ¥7tg T 780l BSA(4mg/me) HE= polyvinyl alcohol(1mg/m¢) S 7}
& ZAeRT 71F e AESL Ushitdn nudgch £ Wood (1993)2
hamster P]4=Ave] @nFABENA 1.5M DMSO| 15% FBSE H7h3std AHE
s ul Qi AT B A@oME pFFst FBSe B2 A7t wE Ad=
2 2 o9tk FDA-testol 93 #eEzAlelA FASAHE dEde AAd&5F &

2
A" Gxde AL F FTHAEL gL QoA AG5L(9% olF) wi
o A zsA Ueigth @ Al otel AAGA FEG EEe POl dHE
dxyto] throlgiy, Ml wAY A 5 #2AE 5 AT

DeKel =(1988)2 LHEZ ol o] granulosa cellz} datrto] 2] A%AA 7 B2
B2A cAMPE ool SARHEZA AFRA ANt Lolunim stk A
o 2 AdodE FASHE FEI A48l granulosa A XS] HFE
wagT Nz Jdebgth @3 Eppig $(1988)& @dAks} granulosa 23 Pd N
7 9Qed 27T GVBDEAIS datdlA cAMPY &2 F7H7F AR B
ag up 3ok

cytoskelatal stabilizer7t @7slol = D-PBSelA 1523F AN F felst F
AA 7 BEe] BAgH F A5 Table 119 AA A A

Table 11. Effect of cytoskeletal stabilizer on In Ivtro maturation of
vitrified(VS) immature porcine follicle oocytes.

No. of oocytes

Treatment’ Examined  Recovered(%) Matured(%)"
Control 63 51(75.0) 51419
+ CS 69 49(71.0) 10.0+36"
- CS 68 40(73.5) 59+2.9°

VS: DMSO 25% + PROH 25% + ficoll 10% + 0.5M sucrose + 10% FBS +
10% pFF

Exposure time: 3 min. Dilution time; 5 min.
"+ CS: cytoskelatal stabilizer treated, - CS: not treated

*Values with different superscripts are significantly different (p<0.01)
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SEl3tE A A cytoskelatal stabilizer of A& ® HA| g% FEI] LS ELS
204% gor CS WA g shA s I del A 5L 120%2M
CS #Mala) o3 dxde) AL 80] FeH AHE RAFAAT fFeAe o
b €S AelTelA CS HlM Tl Hls]l GVBD WAool F7ldte BA¥S B
U a4 e 27HA71xE R Yo 2 cytoskaletal stabilizer A 2lol thd
A dyvre] el Ao dg wBo o P a7t s, g A3
o) Abgat ajelwyiuct o 3% uhgol gt AR HUAY.
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Table 12. In Vitro .maturation of vitrified mature or immature porcine
_ follicle oocytes.

No. of oocytes

(GGroups Examined Fluorescenced Matured(%)"
Control* 25 N.T. 47.7+6.1
P - Control’ 28 N.T. 279%29
T 69 189+19" 100+29"
P 70 5727 1414
VM 52 37.2+5.3 21425

P; cumulus cell 1-3 layer groups, T; cumulus cell > 3 layer groups
IVML In Vitro matured oocytes.

Exposure time: 3 min. Dilution time: 5 min.

* 2 replication

"Values with different superscripts are significantly different (p<0.01)
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ol 133 38 (222%, 345%)M Bk A veldeni(p < 001) Wz A9
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