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Cryopreservation of Zona Pellucida Removed Embryo and

Normal Embryo of the Mouse Early Embryos
Yun, C.H.,, D.J. Kang, K.S. Min, K. T, Chang and S.D. Oh*

College of Agriculture, Gyeongsang National University

SUMMARY

This study was carried out to investigate the survival rate of in wvitro culture after frozen

-thawed, to used DMSO (dimethyl sulfoxide), glycerol and ethylene glycol of cryoprotective

agents at the zona pellucida removed and intact on the morulae and blastocysts.

1.

The results obtained from this study were as follows :
The survival rate of in wvitro culture after frozen-thawed to used cryoprotective agents of
three kinds at the morulae was 86.0%, 87.1% and 83.3%, total or mean were 85.5%,

respectively .

. The survival rate of in wvitro culture after frozen-thawed to used cryoprotective agents of

three kinds at the zona pellucida removed morulae was 53.2%, 42.3% and 37.5%, total or

mean were 44.3%, respectively.

. The survival rate of in vitro culture after frozen-thawed to used cryoprotective agents of

three kinds at the blastocysts was 89.4%, 86.2% and 84.6%, total or mean were 86.7%,

respectively .

. The survival rate of in vitro culture after frozen-thawed to used cryoprotective agents of

three kinds at the zona pellucida removed blastocysts was 55.8%, 51.6% and 40.6%, total or
mean were 49,39, respectively.
(Key words : DMSO, glycerol, ethylene glycol, zona pellucida removed and intact embryo)

&
‘ a AAlste] @RS AFRE & 4 USS FEsdo
olo} e W RRE T WIBMIRS SR

ABFIERe et URERA-S Whittingham $5-(1972) < A sE2E BERES kames BT 5

of]

oleted LMo B MMBEMIAIA S —  oleh: Beld EED BRI H 4+ ewz ol

196Ce} —2967CoA 8HIE fRTFsle] Z#pel #f7F & WH3l Migcs EEsh Tl Yok
okl EITE sk mrrsldols #Eshat, Azloll thsled= Leibo 5 (1974), Whittingham
=3 Wilmut (1972)= A5ike] disle] 22 HERS 2} Whitten(1974), Maurer %-(1977), Kasai &

* EHNEAKE P H (Chinju National Agricultural and Forestry Junior College)

—~97 —



(1980), Whittingham(1981), Hsu % (1986),
Miyamoto 2} Ishibashi(1986) = Miyamoto %
(1986)0ll 23le] iHAHRT Tl B #Hsot Ak,

w3 KEL el distd s (GBS 52 £800) o
7e7h sl ool IR UEREE TR
DMSO, glycelin % ethylene glycol %-o] AR5
Ao FmEE, R, R Cela el
T R Gol BRe] Hifrell WiEsiAl AlEhaL
glet. atoll RIS, WURNHUE, RRRRLIESl H0E W
WERG LR Brbzl Bre] Aifpiol A RS vl A
aoodovt, opA R o)ef 3o ol el Bl
K MErEol dA ot

b SERHES BRASE 1/4 W 1/89] SrBEFRERE I
Bhala] gzel o KRR W ohde}l ARk #
#e Ao Aaggd AL obeizlch(Rossant, 1976).
Z1eu} agar coating & A7 wSEHHANON ARE I
slod REHES EHEShs Hikel shed 2~ sl
fifoll 41 ol B-- SrEfEklEkE Fohfslel A%, =iok
Aol A —OpM: G e SRS A Shed] mhskd
o} (Willadsen, 1979, 1980, 1981 Willadsen »}
Polge, 1981 ; Willadsen 5, 1981). -#ifel u]s}
of EME bR BYbARel kSRRl A fPie
ffpoln], o)l EHFF Mrdiol #INSn] FHRL itk
ReE RV ansEolv] sl g HERlE ok 3kl
(Ogawa 9} Fjikura, 1983).

A S B REIRS] ArEibel EHEE bRk
BYb REIR o ICHRORAS SRSl $BME TR Sl
S MaTshdlct.

II. ## o Hix

1. EE R HHRE

ftt@re ICR % 4~5h0e] 435 skl en
51U o) PMSG & HiEell #sshi 48isfifkel 61U
o] HCG & %2 Jike= #ftstod Bfie st
Ark. HE B3 e FREA 73 REL 3~ 4ol st
of PVE mv FEdM RERESE REHR7I e #)
RS FRALStel ftatslalct. FREPH MG 0.4%
BSA £ 6% PBS(HA, HARE) S A-&eisict.

2. |Ro| EO% Bk

LERR et IRAERERR ) SEHRES I3l Slsle] EiR
o4 0.5% pronase(H#A, FHAREE)E W& PBS
(Ca?*, Mg?, —free)ifiol 5~6%7F EMT # K
By Mol A EREEsl A BN sRILE S vl B
3k PBSiio® 3~43] et o3 pipetting g0
B OEWEE Brslel BibAlzioh.

3. kol HERT

IEEE W ERE Bk d BMUIEE 3872 dklx
TPl ARSsto] wikitRfrelodct. IEE 27 1.5M 8
[Ee] DMSO, glycerol %! ethylene glycol & f1& 38k
PBS(+0.4% BSA)i&Efel &8 AsStL FHifiel A
1570 o) s Efekalcr. 2% IEE plastic
straw (0. 25mm) Rell &t ol IkGlstden RE
el IRdsfainel A REIR 2 MRS straw 174
of 8~1071% #AZIACE. 187 Foidlw straw & —
5.5C 7] iHIBEL o] el A fikated RG-S IR
AlZvl. fKkTE 15901 T5-e HERFY oFg —32.5C
72 0.6°C/min o] EHER HHIA7] ol firasiHel
e Asted (RAFstdrt.

1 WREEES] SR
(*ﬁfﬁfﬁ’;‘ Hiﬁ%g;’fid)/{-‘ @_‘% *5%7)&04 straw =

35C9] ifkel (FHEshs Ko 7h7t AReldct.

5. HERERC bpk
RSl ohS straw NAHS plastic pertri dish o
[apicsted BEE 0.75M o] sucrose & &43 PBS(+
0.4% BSA)lgiie s  sifiold 65 Bk
DMSO, glycerol = ethylene glycol & f#3s}adct.

6. MAMREEC| KN

FHERERE BREY o IRE PBS(+0.4%
BSA) #Ffo 2 #lnl igstdor #53%ie Ham's
F-10(Hazleton, USA)o]| 15%FCS(fetal calf
serum ; HA, ZEHOE M3 55 (Anderson,
1980) % ~}8-3}9ic} . Plastic petri dishel] 4ml ¢ #
#) paraffin-& 22 }-2 &h}e] petri dishof] 0.4ml
of KEEM /NE 3~470E ol petri dish K@ %
Alow sNiE RS DA dol sERskdet. 38Cel
4 5% CO,, 95% Z=RfEM el CO. R Mol A
48 rEgEsld A AR BPAARRES EEGEEIct.

— 98 —



. R L 8

1. E¥% o #t RRE| MishmE £

EH Y EEE REY MERERE 35l e
RH s AbRslol Uk, AESIolE W ARfRtER
Table 1014 ®& ule} 2eh. 4, Lol /5
#Fo g [FEMQ] IMEMTE BEY AL B RE
Zel 4] DMSO, glycerol % ethylene glycol & 747}
86.0%, 87.1% = 83.3%Aow, T 85.5%%
ML SEIR A= 7H2 53.29%, 42.3% ¥ 37.5%%A
It 44.3%% 0.

olo} 7re #EE= DMSO S Bus(HE A-8¢
Leibo 5(1974), Miyamoto ¢} Ishibashi(1984),
Tsunoda = (1981) = Willadsen (1977) 9] mi&= ol
Mz —Fsln ek, Glycerol & HASRHEME A8
sle] ole Rall# Polge(1984), Lehn-Jensen 3}
Rall (1983) ] pidizhe ®l5dk 74 &Felich. Ethylene
glycol & Hfk{f#E 2 283k Miyamoto&} Ishiba-
shi(1983) 9] Fizts w3 FFoldvh. EHRE
7hxl REIRS] RIS étﬁci"] =3 Ea, it
KENR A1 BRANS] {RAETAR-2 BT Frol AR5
= Aoz xR ARl R UV B
ol7] wWi-Eo 2 HEMEt

JubHd o 7 HHERHER) WEE B £5 S5t
A by Bl HiEell o sted IRtol TF
sho] BiiEebol RifRiOl (REEIE MR o d59 K

sre] AL Hslo] dofut HlEe} AlEu FFECl B

spof 8|4 370) ES W Hon (RiHle) BRE
CAo.2 slolo} Siol IRMISH Rk IR, 8RS

Y W BEENES #Eslel e ARgs|ojol & A
o2 Bzt

2. IE% o Mt FARRRIRS| MR T

FE o EUE kAT B RERiRs 3552
BAERAEE AFRSho] EkE RMESIE-S Wi BN
Table 2014 Rz wlel Zch. o, AiRLe] B
i OPEMOE BEY HAES F i) A
DMSQO, glycerol = ethylene glycol 2 74zt 89,
4%, 86.2%, 84.6%om Hite 86.7%32 #h
1t iRgaRRol 4= 22t 55.8%, 51.6% % 40.6%%1
I 49.3%9

o9} 7re gEE Leibo %-(1974), Miyamoto ¢}
Ishibashi (1984), Willadsen(1977), Rall 2} Polge
(1984) = Miyamoto ¢} Ishibashi(1983)2] &}
W] 2:8 Zdgkegivt. el Hwang & (1983)2 &M
e RS LIRS S, ARiRS) Ty EreEL
36.8%2ickn 3teion}, Ogawa 9} Fiikura(1983)+=
HMURR 2] S, mEtkel BESS 38.4%ete ¥as)
ek,

IEERRCl vlalel R bR BMUERS] B, &
itk AT T BT 7] Wil ke
Y 8ol SoksISy] wlteleba Azbsl, ke
FIY Aol weledw o T MRV oot
g o= EaEC

Table 1. Survival rate after frozen-thawed of zona pellucida removed and intact on the
morulae
. No. of No. of Normal Blatomeres
Type of Cryoprotective
embryos embryos blastocyst degenerated
embryos agents frozen recovered (%) (%)
Morula DMSO 52 50 43(86.0) 7(14.0)
(Z.P. intact) Glycerol 64 62 54(87.1) 8(12.9)
Ethylene glycol 66 66 55(83.3) 11(16.7)
Total or Mean 182 178 152(85.5) 14(14.5)
Morula DMSO 62 62 33(53.2) 29(46.8)
(Z.P.removed) Glycerol 54 52 22(42.3) 30(57.7)
Ethylene glycol 58 56 21(37.5) 35(62.5)
Total or Mean 174 170 76(44.3) 94(55.7)

—99 —



=
E}

Table 2, Survival rate after frozen-thawed of zona pellucida removed and intact on the

blastocysts

Type of Cryoprotective No. of No. of Normal Blatomeres
embryos embryos blastocyst degenerated
embryos agents frozen recovered (%) (%)
Blastocyst DMSO 66 66 59(89.4) 7(10.6)
(Z.P. intact) Glycerol 58 58 50(86.2) 8(13.8)
Ethylene glycol 54 52 44(84.6) 8(15.4)
Total or Mean 178 176 153(86.7) 23(13.3)
Blastocyst DMSO 52 52 29(55.8) 23(44.2)
(Z.P.removed) Glycol 62 62 32(51.6) 30(48.4)
Ethylene glycol 64 64 26(40.6) 38(59.4)
Total or Mean 178 178 87(49.3) 91(50.7)
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