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Summary

The method of vitrification has various merits. It needs neither seeding nor slow freezing. It can freeze
embryo by putting it directly into liquid nitrogen at the indoor temperature to 0°C. The operation process is
quite easy. Moreover, higher promise of survival can be expected as there is no physical damage by any lumps
of ice with the exception of cells. In Kasal's experiment (1990) using EFS liquid and Kang's experiment (19
91) using GFS liquid the ratio of the damaged embryo was only 2~3%.

But. the method of vitrification is now on the process of improvement, and the final or united method
is not yet established. At the present time, most of the major institutes all over the world are using the tra-
ditional freezing method in the preservation of mouse embryo, vat it is very likely that the vitrification will
prevall in the near future considering the various merits of it.

Calves can be begotten from the embryo by means of vitrificated preservation in the cases of cow, rat.
and rabbit as well as of mouse. In addition, recent experiments have shown that vitrificated preservation was
successful in the case of drosophila embryo which was much bigger than mammalian embryo, which fact tells

that this method is expected to be preferably used even in the preservation of living organs in the near future.

#® W

Table 1014 B = ulo} Zo] 19724 HHN 2 Hksfx
& ohe-2 B2 E EF7F ol A cH(Whittingham

Table 1. Successful young after embryo cryopres-
ervation (—196T) in domestic animals,
laboratory animals and human

et al, 1972). 1 o] A}83 HESES LFH| o Species Year
WA BB ERAYenz uEPYOR Yy Mouse 1972
of dAox del olgHn Ak 1Y FE(E Cattle 1973
5) 03~05Cee ohS Ry HES FAT HH Rabbit 1974
AlFol dhe MIES 237 B 1 ¥ o) nYg Sheep 1974
o A el di A% /pEsol go. a2y Rat 1975
o P Mo 2 A aE Aol vit- Goat 1976
rification(fr2l{t J3: o) th(Rall and Fahy, 1985). ©l Horse 1982
vitrificationit & g0l i2#AI FE IH HAEX Deer 1983
Ystd §2 REY & QUv] AR FHA Human 1983
Pig 1990

23 AZte] B3 5~1080l9 ©$7) #%kel T2

R. I Anim Sci : 27~33



2 vhes Eel MEERE

HET RIFS L7 #EET Ao
VitrificationO| 2+7

KigH S KEZA Wzhsid k&S ¥4 A2
ook kel WHE 0T, A A Hne Aae
oF —0.6Tol A glycerol(Gly)olit dimethyl sulp-
hoxide (DMSO) 59 5% F9 #&EME Hrlsid
HHEE BT R Bdd 54 ol &sle b
(1.0~20M)8 HsHE /g sddMe 26
~—48T& "t}

ey ojgh #2 gAS Wrtsle YYuc 10
T HE R& 227 YAHo| AR g 9
BirH JeiE = o Aoz Wzt #& woo}
24 Wgo] A9 1w ff Wyo) e
- HRES WEAE AT £AS 453 WL
3 AREBH(-196TC) SolME P2 e
2 HAo AL AN F A "o, o AS
SH o] #tto] Eola] ofH 2x oldtol M iR
adis EfeE ©coth o] #AE frEl(vitrn) =Yg
delg "on slo ojg X vitrification(&2l{L)
olg} 223 9ich(Fahy et al, 1984).

3 KgEAAM WHYYL Futsle 4L free-
zingolgl ¥-27] olEd vitrfication® freezingoll
EYUSRA et “Freezing™ 2 54 “Hg"ola vy
AT o]lFE S FIEER a3 “fait & o4
AT 1S + ok 23y A7 e gk
& ¥33 W2 T ) 8% (cryopreservation) S “i
"2 a7 8o

et ##& : |miase |2t

KEHES et A717) A 871 dsiMe ¢
7HA FEol LA U dE Fof Jag Hj)
dtod WAL E WA 3 fafk 87 44 ©
%4 3 8 Y& ee KE HASE 8719 MED}
A, B Kol S, sl EMLE S
o Fedd

1@ 92 025ml Feh2Y 2EZ Y gAg
A AAMdad FFsne N 59 250C Fx9
£x7t oAU olAL K Rkl YolME
FE3 ME &£5olt) £ HETAMY SHAAE
HAF4] ARl FA3A T A A uhy 2 o
t}.

g9 Feikd ALse AF F2d ERS
W= 4| (cryoprotective agent)o]t}h W A& B TFA|A
Falfe A1717] A4 87 sl EE & mES
Y 987t AW o] fFo HFEel W Wi
Hot7b Bastch felfk gdd o]&HE EKAT
WA 2+ DMSO, glycerol, etylene glycol, propy-
lene glycol & Fa e AP xol= Ry 2L
EFolAY 1 e W =X 8M oA et
FEE Uth ol F YEH e dinEattel A 1 ¢
7l gt mat 23L Fviskd fYiLE
M7= RV Ax Aol LA Yz, <&
218} polyethlene glycol(PEG), Ficoll, 4 fuiF 245wl
(BSA) o] xolx Qlth

SiRE el MiEat WEAle 899 faikdle
frastA Ml s REE7] A fHo 2= EN
g w=olAl Hol ojzo] & EEY Hul oM ¥
Fode & SA4E £MAM77] M KEE WEA
o] AHE, Rk 37l A& WEAY AHE WEA
TES K 5& ERE 227 Adok(Fahy et al,
1984).

Tk B9 /55 #8318ty dalie o84
B stert AR HEY F Aot ol ki E
Bt} g wye wiRe 2 #$2g + ¢t w
A Rt @48 felfbe 398 Aside aEet
o o L XMt Soll oal #Eslx gou
Qe o,

|izA e Rt

Mg ki AL veA HMameldne @
g 5 ogloy dutRo @ Axe) WEAS REAT
€ & ERolth welA diastol Wdol dAs e
Fele] FAHA JoME Ko AEUYE YA
A=A e @izl dEAssrt $439
7t IM ol &H FAAel= AEeje gdo
WPl o3 M=ol AES BkEe Al
2ol ERIG o$7] EiRme kg $34)7)7]
ol@7] W&ol 2z AA AL BT AXUE
Aol F4HA Y= F KALHD sle Rz
A 2+ @ e Mazur, 1990).

$H MELS fdo] F{LF Aol ME9
Wiz wteAl gEikdtn ldue @ 4 gidh

—-28— R. l. Anim. Sci : 27~33



72 BY HERT

el el ol gleldn AT s Yge 4E
9e a7 £ e Aoz algu AEe] AE
Wole fr2lfkn7 B8t dck

o elip ol olata bl 4EE B wEREE AL

s

A5z *r7'°ﬂ W3S Mgk p 8o AH L
:!fiff;- LM 5&0[4 Gl WEAE BE
1=l ¢ R & " ¥ (equilibration " o] €}
U ol M3 M Lgjol 2ol glv) Wi

A ‘9!“:' dofl wlEe BLkiz glolubal gfi=rh wht
Eogaael dizdiel gttt WA FiA
the, olofq 48 fEittsty: 5 FEW 2wk

S cﬂ % Zavk Aok = MEA
A HTT GO w 2o JEEATE B AR A

Fulfeir Fans Aok Yo ek

ol Reift REI EBuRE| HMERI
EE S

1. 7elit BN

= S B )
ik s Table 291 vepdch & WEAE H7hshe
SESEMOY: E4b MSIFMHR LT A EA (PBS)
(mBfol M, 1987)7F 2ol AUt

§R20 Fujfkol 2ol

2 % W
Wt felft s AE7 EfFedI: @
58 FHAdlE itEE WEWN Fol

- gk

A wol iRVl FERE e ol A o RE
ol A @it £ ALt Fasivh shie] 1
Hg-!g,‘o__ .ﬁ, ]]C R_olhgx;].lr ,(4 rlEt] q]_(x:.zﬂ Rouo 4
FapEE ol qlizel of HWHelli % Bk
skl Al HEH MET 1 slavh sk
o Rodo]l Ao gz lol vl ghis (HREel
H?WM coolEatan byl wiitell s Ajei ik el
iy .*f ol VR AN A FET Syl
Ak 7o e S Table 30 vebaich

G H
3R %
S #E Gl Tdskd 1wE B8

AE ‘,-_(Of"'ml) 5.8__ on ,q] Z) '\oﬂ k) 14 «T_i‘f'éH ;)i

# olthy —196CoH HEF & 2

(7 wEel MME Keh(o-3rCiel 3 e
48 mig stk AMALEl FALNT SAL
! ool 171 wgol figeal of Hel
gHet: Aok dudl ol ng

a‘r’;’g‘ 1@11?
s WAHE
it -5 2l b (devitrification ) 2} * &}, L 9o PR
fb Bt A E2) £HMHS KTAI)s R ofy
U Azl BeelibE fristn g M iR E Al
7HeAE Aok 2RE BAE] s EkmaE )
g g s},

5. WRAe| BRE

WA Mg TS b kA Aol BaEd JE

Table 2. Composition of cryoprotectant for vitrification of mouse embryos

Cryoprotectant

Vitrification solution

Permeability

Nonpermeability

High molecule Low molecule

VSI1(Rall and Fahy, 1985)

55M-PG
6.5M-Gly

VS2(Rall, 1987)

VS3(Rall, 1987)
GP25(Scheffen et al,, 1987)
DAP213(%i8, 1989)
EFS(Kasai et al,, 1990)
GFS(Kang et al.)*

40% EG(v/v)
40% Gly(v/v)

20.5% DMSO+155% AA+10% PG(w /v)
90% VSI1(Rall and Fahy, 1985) 18.5% DMSO+14% AA+9% PG(w /v)

25% Gly+25% PG(v /v)
2M-DMSO+1IM AA+3M PG — —

6% PEG(w/w) -
54% PEG(w /v) -
6% PEG(w /v) -
6% PEG(w /v) -

18% Ficoll(w / v} 0.3M Suc
18% Fiooll(w /v) 03M Suc

DMSO: dimethy! sulphoxide, AA: acetamide, PG: propylene glycol, Gly: glycerol, EG: ethylene glycol,

PEG: polyethylene glycol, Suc: sucrose.
* Unpublished data,
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Table 3. Equilibration method of embryos in vitrification solution

Step 1 Step 2 Step 3
Method - - - - - -
Solution Temp. Time Solution Temp. Time Solution Temp. Time
Rall and Fahy(1985) 20%VS ~20C 15min = 50%VS 4T 10min VS 4T 10mun
Scheffen et al(1987) 10%Gly Room  10min  GP25 Room  <30sec -
+20%PG  temp. temnp.
#$5(1989) DAP213 Room 5~ 10sec - -
temp.
Kasai et al.(1990) EFS 20T 2~5mimn - -
Kang et al* GFS 10T 30sec ~ - -
2min
PG: prophylene glyool, Gly: glycerol,
* Unpublished data,
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Table 4. Viability of vitrified mouse embryos

¢ Wavt

&1 walft &
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Vitrification Embryo Viability (%)
solution stage In vitro* In vivo** Report
VS1 2-cell 16 22 wIBF, #HI(1987)
8-cell 22~90 2~44 12, AHI(1987)
Rall et al.(1990)
Morula 77~95 31~38 T, Am(1987)
BE %(1987)
9% VS1 8-cell 80~87 30 Rall et al.(1990)
VS2 8-cell 95 - Rall(1987)
VS3 8-cell 89~97 30~60 B %(1990)
GP25 8-cell 77 - Validez et al.(1990)
Morula 80~91 39 Scheffen et al(1987)
DAP213 2-cell 7 60 hi8(1989)
Morula 78 - 418 (1989)
EFS 2-cell gorr* - ZE%
8-cell g5%*x - ZE %
Morula 98 3 Kasai et al.(1950)
GFS Morula g5**e - Kang et al

* No. of blastocyts / No. of embryos recovered after preservation X 100.
** No. of young / No. of embryos transfered x 100.

*** Unpublished data,
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Fig. 1. Compacted morula after thawing.
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Fig. 2. Expanded blastocyst from cultured morula.

Fig. 3. Blastocyst showing hatching.

Fig. 4. Expanded blastocyst after hatching.
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