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Effects of the Stepwise Exposure Treatments Before Freezing on the Survival
Capacity of the Frozen-Thawed Mouse Mature Oocytes by Vitrification
or Ultra-Rapid Freezing

Sang Woo Kim', Jae Ik Lee’, Mi Kyung Kim?, Young Ah Lee',
Kyu Sup Lee'?, Man Soo Yoon'
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Objective: This study was carried out to compare the effects of the stepwise exposure treatments
on the morphological normality, fertilization and blastocyst formation rate of the frozen-thawed
mouse mature oocytes by vitrification or ultra-rapid freezing and to use as a fundamental data for
the cryopreservation of human oocytes.

Materials and Methods: The morphological normality and fertilization rates of the vitrified
and ultra-rapid frozen mouse mature oocytes after three-stepwise exposure treatments (1step, 3step
and Sstep) were observed. After choosing the 3step exposure treatment groups, we observed the
morphological normality and fertilization, blastocyst formation rate of the vitrified and ultra-rapid
frozen mouse mature oocytes.

Results: The morphological normality and fertilization rates of the vitrified mouse mature oocytes
after three-stepwise exposure treatments (1step, 3step and Sstep) were 75%, 85%, 88% and 58%,
61%, 54% respectively. There were no significant differences among treatments (p>0.05). The
morphological normality and fertilization rate of the control was 92% and 65%. There were no
significant differences in fertilization rate among control and treatments (p>0.05). The morphological
normality and fertilization rates of the ultra-rapid frozen mouse mature oocytes after three-stepwise
exposure treatments (1step, 3step and Sstep) were 83%, 83%, 84% and 75%, 63%, 56% respectively.
There were no significant differences among treatments (p>0.05). The morphological normality and
fertilization rate of the control was 95% and 67%. There were no significant differences among
control and treatments (p>0.05). The morphological normality and fertilization rate of the vitrified
or ultra-rapid frozen mouse mature oocytes after 3step exposure treatment were 69% and 75%,
respectively. The blastocyst formation rate was 60% and 57%. The results did not differ significantly
between vitrification and ultra-rapid freezing (p>0.05).

Conclusion: As known in the above results, there were no significant differences in the
fertilization and blastocyst formation rate of the frozen-thawed mouse mature oocytes by vitrification
or ultra-rapid freezing among the control and treatments. It is suggested that vitrification and ultra-
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rapid freezing method were effective for the cryopreservation of mouse mature oocytes.
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Figure 1. Appearance of the mouse mature oocyte.
Cumulus cell free oocyte (first polar body visible)
(Metaphase I, X 200).

2 wARe A2 R0 AHE Ak ¢ mgml
2] BSAZ} 150 IU hyaluronidase (H-3884, Sigma,
USAy7t A 7t4 PBSOﬂH w2 FHY dA =
(cumulus cel)E A A% & 37C, 5% CO2 =4
g FTlel A 1~2 A13E Fb v oFshed G
Q Feiel AsdAntE Ay o] sttt (Fig-
ure 1).
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80% VS : 8.0 ml VS + 2.0 ml D-PBS with
10% FBS (Solution I)

65% VS : 6.5 ml VS + 3.5 ml D-PBS with
10% FBS (Solution II)

40% VS : 40 ml VS + 6.0 ml D-PBS with
10% FBS (Solution III)

25% VS :25 ml VS + 7.5 ml D-PBS with
10% FBS (Solution IV)
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100% UES : D-PBS + 0.5 M sucrose + 3.5
M DMSO + 20% FBS

25 M DMSO : 7.1 ml UFS + 2.9 ml D-PBS
with 20% FBS (Solution I)

20 M DMSO : 5.7 ml UFS + 4.3 ml D-PBS
with 20% FBS (Solution II)

1.5 M DMSO : 4.2 m! UFS + 5.8 ml D-PBS
with 20% FBS (Solution III)

0.5 M DMSO : 1.4 ml UFS + 8.6 ml D-PBS
with 20% FBS (Solution IV)
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Controt 1 exposure to VS for 5 min
-> dilution -> culture
1 Step : exposure to VS for 5 min
exposure -> freezing
3 Step : 20% VS (3 min) -> 65% VS
exposure (1 min) -> VS (1 min) -> freezing
5 Step :20% VS (1 min) -> 40% VS
exposure (1 min) -> 65% VS (1 min)
-> 80% VS (1 min) -> VS
(1 min) -> freezing
2) 234EYY
ZFEEEN L 100% UFSe &2 Az &9

(Sol. 1 - Sol. IV)oll 4] =2 &9 w9} AZHE
2 sted A A Fom Yirol BFstg

FAWY L o 2ok
Control . exposure to UFS for 3 min
-> dilution -» culture
1 Step : exposure to 3.5 M DMSO for
exposure 3 min -> freezing
3 Step :05 M DMSO (1 min) > 1.5 M
exposure  DMSO (1 min) -> 3.5 M DMSO

(1 min) -> freezing

5 Step : 05 M DMSO (30 sec) > 15 M
exposure  DMSO (30 sec) -> 2.0 M DMSO
(30 sec) -> 2.5 M DMSO (30 sec)
-> 3.5 M DMSO (30 sec)
-> freezing

e EdN 2FE5FAL BF ¥ (25~
27C)ell A ’5.5}954219_@, strawo]] loading& ?xp
o] B4-8 27 98la] mouth pipette O E xS
pipetting3}] 23 straw 2 Z loading 351 st-
raw powder® B9 (sealing)¥ F A AL (LNy)

vapoursi A 5% $<t AA & ¥ A A Lol 14
3t o} (Figure 2, 3).
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Figure 3. Appearance of the mouse mature oocyte
exposed to VS for 1 min before cryopreservation.

Straw 1M A | OM Air 6 M DMSO Air 6M | 1 M Cotton
powder | sucrose DMSO containing oocytes DMSO sucrose plug
2-1. Vitrification straw

Straw | 0.5 M Air 35 M Air 35 M DMSO Air 35 M Air 05 M | Cotton
powder | sucrose DMSO containing oocytes DMSO sucrose | plug

2-2. Ultra-rapid straw

Figure 2. Diagram of 0.25 ml straw loaded with freezing and dilution solution just before cryopreservation.
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Figure 4. Development of blastocyst after in-vi-
tro fertilization of the frozen-thawed mouse mature
oocyte by vitrification or ultra-rapid freezing.

3 AE 7o) AE 09 mie) 1.6% BSA + T6 W
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Table 1. Effects of stepwise exposure on the frozen-thawed mouse mature oocytes by vitrification

Stepwise No. of oocytes No. of 2-celt
thod: embryos after

methoas exposed frozen (%) recovered (%) normal (%) IVF (%)

1 step 110 110 107 (97) 80 (75) 46 (58)

3 step 92 92 88 (96) 75 (85) 46 (61)

5 step 97 97 91 (94) 80 (88) 43 (54

Control 50 50 a6 (92) 46 (92) 30 (65)

Table 2, Effects of stepwise exposure on the frozen-thawed mouse mature oocytes by ultra-rapid freezing

Stepwise No. of oocytes g’r?t') r;f)sz;x%eélr
methods exposured frozen (%) recovered (%) normal (%) IVF (%)
1 step 81 81 77 (95) 64 (83) 35 (55)
3 step 76 76 75 (99) 62 (83) 39 (63)
5 step 78 78 76 (90) 59 (84) 33 (56)
Control 40 40 40 (100) 38 (95) 25 (67)

Table 3. Comparison of the fertilization and blastocyst formation rate of the frozen-thawed mouse mature
oocytes by vitrification or ultra-rapid (UR) freezing after 3 step exposure

Freezing No. of frozen No. of oocytes. No. of 2-cell embryos No. of
methods oocytes morphologically normality (%) (%) after IVF blastocysts (%)
Control 72 72 (100) 57 (79) 43 (75)
Vitrification 148 102 (69) 60 (59) 36 (60)
Control 64 64 (100) 50 (78) 36 (72)
UR 138 104 (75) 56 (54) 32 (57)
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