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Feafi Azt ARgEAL low, T3 Ugd 4 2 geiiiE B
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a2 9Jt} (Fehilly et al., 1985; Lassalle et al, 1985). &7 5.0 A
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PROH (propanediol), EG (ethylene glycol) 2 glycerol3} #-2 Fi
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= glucoseE AF&3sIaL LT,
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(supercooled) Aejol Al w43s AWe Axz U dL248E (ice
crystalization)oll 913+ M ¥4 EXo0RE THANE F Fa A AES
of & gg¥& mIYy dHA Slvt (Friedler et al, 1988;
Mandelbaum et al., 1988; Trounson et al., 1983, Wilson et al,
1989; Macas et al., 1991).
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@ \irification |l

O Slow ®#Vitrification |

Figure 1. Comparison of the cryopreservation efficiency
between slow freezing and vitrification methods

using mouse pronuclear stage embryos.

Mouse pronuclear stage embryos were collected at 9hr post
inseminated and cultured for 15hr, 87hr or 13bhr, respectively.
The above results were obtained by pooling of five replicates.
Abbreviations : 2C, 2-cell embryo; BL, blastocyst; HB, hatching

blastcyst. * significantly different from the slow freezing. *P <0.05.
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120

100 |

Figure 2. Comparison of the cryopreservation efficiency
between slow freezing and vitrification methods

using mouse 2-cell stage embryos.

Mouse Z-cell stage embryos were collected at 24hr post inseminated
and cultured for 72hr or 120hr, respectively. The above results were
obtained by pooling of five replicates. Abbreviations : BL, blastocyst
; HB, hatching blastcyst. * significantly different from the slow
freezing. *P <0.05
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B Slow & Vitrification | & Vtrification |l

120 r

100 r

Surviva BL HB

Figure 3. Comparison of the cryopreservation efficiency
between slow freezing and vitrification methods

using mouse 4-cell stage embryos.

Mouse 4-cell stage embryos were collected at 48hr post inseminated
and cultured for 48hr or 96hr, respectively. The above results were
obtained by pooling of five replicates. Abbreviations : BL,
blastocyst; HB, hatching blastocyst. *, ** significantly different from
the slow freezing. *P <0.05 **xP<0.01
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Ll Slow & Vitrification | Virification |l

Figure 4. Comparison of the cryopreservation efficiency
between slow freezing and vitrification methods

using mouse 8—cell stage embryos.

Mouse 8-cell stage embryos were collected at 63hr post inseminated
on and cultured for 33hr or &lhr, respectively. The above results
were obtained by pooling of five replicates. Abbreviations @ BL,
blastocyst; HB, hatching blastocyst. *, *% significantly different from
the slow freezing. *P <0.05 *xP<0.001
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08.5

Figure 5. Comparison of the cryopreservation efficiency
between slow freezing and vitrification methods

using mouse morulae.

Mouse morulae were collected at 72hr post inseminated and cultured
for 24hr or 72hr, respectively. The above results were obtained by
pooling of five replicates. Abbreviations : BL, blastocyst; HB,
hatching blastocyst. *, **x significantly different from the slow

freezing. *P <0.05 *xP<0.01
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& Slow & Vitrification | & Virification |11

120 1

100

(%) 60 r

40 r

20 r

Survival BL HB

Figure 6. Comparison of the cryopreservation efficiency
between slow freezing and vitrification methods

using mouse blastocyst.

Mouse blastocyst were collected at 96hr post inseminated and
cultured for 24hr or 48hr, respectively. The above results were
obtained by pooling of five replicates. Abbreviations : BL, blastocyst

; HB, hatching blastocyst. *, *+* significantly different from the slow

freezing. *P <0.05
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Figure 7. Light micrographs of embryo

A. 9hr after insemination(x400), B. 24hr after insemination(x400),
C, 48hr after insemination(x400), D. 63hr after insemination(x400),
E. 72hr after insemination(x400), F. 96hr after insemination(x400)



Figure 8. Light micrographs of re—expended blastocyst

after cryo—-thawing

A. slow freezing(x400), B. vitrification I (x400) C. vitrification II
(x400)



Hlofe] FH W EL HE AYgddr dAejd f ZERIFS] dgs
Chefol Al WA E 9% wjo} o2 sjge] A oz doujorr)
SE A dloke] &4 of&e g WrHom of&H oA A .

ofe]l & AP A7k wiole] FAA ARGH A I = &
2 WS e dokeEd A AFEH oA AL = 2ASeE W
Ha 2 dddr e Agvjote] Agste] FH4-G8 2 Hiole] &+
&, LS, BEE-E vuste] Kokt

TA-ga F djele] AL Hdgdd ddE T A= T4
—galel W (Mazar, 1984), ol ubE djope] So]i, wiole] d EH
Uk a) 7] (Mandelbaum et al., 1988) 5o] glom &3] WA 7o u&
dHoze= Axue] 7@ TRl o], Axe] Fy, AE =4
e}, A2 AviaEe] FEsiAel i vAAd Aeley A% AW
dde] Aol 5 =9 derEd I He Wske] zojep w4 2
71e] Aol EeAR, AFS Aol sl Q7 AE & 4 9
t}.(Ashwood-Smith et al., 1988, Trounson et al, 1936; A et al,
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Abstract

A Comparison study between slow freezing and
vitrification methods for the cryopreserved

of mouse embryos.

Sung-Ah Kim
Department of Biology
Graduate School

sungshin Women’s University

Technology for the long term preservation of gamete and embryo
has been improved greatly over the past 20 vears and currently is
used for supporting various assisted reproductive technology.
Nevertheless cryopreservation method 1s not perfect and still needs
to be developed.

This study was designed to compare the efficiency of slow
freezing method with that of wvitrification method for the
cryopreservation of mouse embryos.

Embrvos were obtained from F1 hybrid mice and collected at
designated developmental stages including pronuclear stage, 2Z2-cell
stage, 4-cell stage, 8—cell stage, morula stage and blastocyst stage.
Embrvos of each stage were frozen by three methods; Slow
freezing (1.5 M propanediocl and 0.1 M sucrose), Vitrification I (1.5
M ethylene glycol followed by 5.5 M ethylene glycol and 1.0 M
sucrose), Vitrification (109 ethylene glycol and 10% dimethyl



sulfoxide followed by 20% ethylene glycol, 20% dimethyl sulfoxide
and 0.5 M sucrose). After being thawed, rates of survival,
development and hatching of the embryvos were morphologically
assessed.

Results showed that survival rate of 2-cell stage embryos after
cryopreservation using vitrification ITor II method was better
than that of slow freezing method. However, slow freezing method
resulted in a higher rate of development and hatching when 4-cell
embryos were examined (80.5%, 57.4%). Although there was no
difference in the developmental rate of cryopreserved pronuclear
embryos to 2-cell embryos whether they were cryopreserved by
slow freezing, vitrification I or II method, development of
pronuclear embryos to blastocyst was most pronounced when they
were cryopreserved by vitrification II method. Compared to the
slow freezing method, 2-cell embryos cryopreserved by
vitrification I method showed better development to blastocysts.
Development of 4-cell embryos to blastocysts was significantly
better when they were cryopreserved by either vitrification I or II
compared to slow freezing method. Hatching rate of 4-cell
embryos was greater when vitrification I or II method rather than
slow freezing method was used. Hatching rate of 8-cell stage
embryos cryopreserved by either vitrification I or II method was
greater than that of embryos cryopreserved by slow freezing
mthod. However, development of morulae to blastocysts was
greatest when vitrification I method was used. Interestingly, both
development and hatching rates of blastocysts cryopreserved by
vitrification I method were significantly lower than that of
blastocysts cryopreserved by slow freezing method, although the
efficiency of wvitrification II method was comparable to that of
slow freezing method.

In summary, results showed that survival rate of mouse embryos

after cryopreservation was similar to each other whether they



were cryopreserved by either slow freezing method, vitrification I
or II method. However, slow freezing method resulted in the
better development to blastocysts and hatching of mouse 4-cell
embryos and hatching of blastocyst than vitrification methods. For
pronuclear, 2-cell, 8-cell embryos and morulae, vitrification
methods showed a better development to blastocysts and hatching
than slow freezing method. Based upon these observations, it is
suggested that application of cryopreservation method can be
varied depending on the developmental stage of embryos while
vitrification method appears to be a better choice for the

cryopreservation of most cleavage stage mouse embryos.
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