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ABSTRACT

The present study was performed to investigate the survival and subsequent embryonic developmental rate of imma-
ture and mature oocytes after vitrification and pronuclear stage embryos after slow-freezing and vitrification. We have
also tried to examine the dependency of concentrations (7.5, 15%) and exposure time (5, 10, 20 min) of ED cryopro-
tectant on developmental rate of pronuclear stage embryos. The developmental rates of 2-cell and blastocyst embryos
at mature oocytes were significantly (p<0.05) higher than immature ococytes. After slow freezing, vitrification and
thawing of pronuclear stage embryo, the survival and developmental rates of blastocysts and hatched blastocysts were
significantly {p<0.05) higher after vitrification than after slow-freezing. On contrary, the developmental rates of 2-cell
embryos were significantly (p<0.05) higher after slow freezing than after vitrification. The cryopreservation methods
of pronuclear stage embryos vitrified by exposed to 7.5% ED solution for 5 minutes was significantly (p<0.05) higher
than other experimental group. The results of our study suggest that the developmental rates of mature oocytes have
been more successful than immature oocytes during vitrification. Vitrification was more efficient than slow freezing
in case of pronuclear stage embryos. The effective cryopreservation method of pronuclear stage embryos was vitrified
by exposed to 7.5% ED solution for 5 minutes.
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Aste wiFstA Ty YAke}d wlok= 10 119 5714 B obE mi-
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Az e} 444 FRE 4 me/mle) BSAZ 713 Te v gl A7}t
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=242 20% serum substitute supplement(SSS, Irvine Scien-
tific, USA)E #7}3t PBS 7]1& §4¢] 1.5 M PROH(1,2-pro-
panediol, Sigma, USA), 1.5 M PROH+0.1 M sucrose(Sigma,
UsAyel™, g3l 7]1& 944 1.0, 0.5 M PROH9} 0.2, 0.1
M sucroseE Z[7F 718t A zstch gAY 10& k&8t
o] £43% vlol= 1.5 M PROH+0.1 M sucrose £l A] 10+
P eE3AA E9E FE3 £ 0.25 ml plastic straw(IVM In-
ternational, France)ol 157]1] vjo}Z loadingsls] A5 AME F
ZA7)(Kryo 10-11 Programmable freezer, Planer Biomed, UK)ell
Qo] 54L& HABIH 25 o qA ALl BAFA
vjoli= PROH®] Fxof wet STARE AAs N oM. g3
74 Table 13 2t §37F S8 ¥ wjok= 37T, 5% CO, ¥
F71N A 16~18A1ZF HFAIZ] Gl v FA oA AHTE F vl
P

Table 1. Thawing procedure in slow freezing media

Step No. PROH (M) Sucrose (M) Duration time (min)

1 1.0 0.2 5
2 0.5 0.2 5
3 0 0.2 5
4 0.1 5
5 0 0 5
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Boh v s dxb A 82.6%9 A5 WAb H g 91.1%9
A e A B (p<0.05), vlAS A A THT Y&
WA A7t ERA, T A7 foxe gl v
e dzte] g dR2T 77.5%7F e 543% 50 %
8 B RATHP<0.05). 2-A £ 7] Hjole] whgge ulAdd
Zpo) wiaE, Aot A dakel HE7E 2z 52.5%,
10.9%2F 60.0%7F A= dxbe AT §1.4%H T #2814

Table 2. Survival and subsequent embryonic developmental rate of GV
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koW (p<0.05), FlAE WA dERT4 s dxe] Ay
F7F uAS G HeFEROE F95A = tHp<0.05).
Fuj7] wiole) wrdg2 A& dxe] dET 53.5%7F As
HE T 11.1%, v B gE2T 7.5%9 AT 0.0%5
o Fo s FRI(P<0.05), WA= WA Helgek e )
M|kl fol &)l abelzl AU (p<0.05), Flds b
o] A Fe Tulr] wjole] dhere] HaslA] gkt wjof
o) Balge A dxy tlRF 39.5%7F ulAs Wi o)
T 7.5%SF A4 FAke] MBI 6.7%RE Y e Ut
(p<0.05).

2. MF 7] ujote AT SZI RS SAO] HiotY
MED o njxlE AE

TR wE A A wjols] HEgH dEE o
Halg8 2Abe A Table 33 2t A3 A8 7] wjole)
HEGE gzt fals 27N 100.0%9F 96.1%E ¢
b AT 87.2%E T FefstAl ErHp<0.05). 2-A1E7)
sjope] WS o R 974%% S TAT 83.3%7F 8
st FAT 75.0%E T FEHA B2 H(p<0.05), X871 Hl
ot Mg Ol 79.5%, FE3 FAT 64.5%, ¥ F
AT 30.8%A 24z FrejAd A7t AR Th(p<0.05). Hlof
o] g 27t 56.4%E 7 A vep e, §8
8 FA743.4%7F S5 FAT 205% R fFo8A wekvh
(p<0.05).

332 BSHY ME OIE S =& A7H0| HET| oy
otel gehof njxl= FE

A A7) vlolE ED £ =& T wgg s 13
& ZAMS Zibs Table 49 2ot 2-A £7] wjofe] dHg
et XA Aol BE 2-A 7] viobE WEsts
w, Zj7) dwjeore] HEEE HETIF 195%E 7MY B%e
™, 7.5% ED2] 5, 10, 20% X8k 15% EDE] 58 A
£ 7Hz} 56.5%, 63.6%, 52.8%9F 50.0%E 7.5% ED2| 10% A

and MII stage of oocytes after vitrification

No. of No. of oocytes No. of No. (%) of embryo developed to
Vitrification . :
oocytes survived (%) MII (%) >2 cell BL Hatched BL
NT-GV 40 40 (100.0)* 31 (77.5)° 21 (52.5)° 3 (7.5 3 (7.5
TGV 46 38 ( 82.6)° 25 (54.3)° 5 (10.9)° 0 ( 0.0 0 ( 0.0)°
NT-MT 43 43 (100.0)* - 35 (81.4)° 23 (53.5)° 17 (39.5)"
T-MI 45 41 ( 91.1)° - 27 (60.0)° 5(1L1)P 3 (67

“7° With the same columns, values with different superscripts differ significantly (p<0.05).
Vitrification, using cryo-loop; M Il, Metaphase II; BL, Blastocyst; NT, Not treated; GV, Germinal vesicle; T, Treated.
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Table 3. Survival and subsequent embryonic developmental rate of pronuclear embryos after slow freezing and vitrification

No. of No. of zygotes No. (%) of embryo developed to
Group zygotes survived (%) >2 cell BL Hatched BL
Control 78 78 (100.0)" 76 (97.4)° 62 (79.5)" 44 (56.4)
Vitrification 76 73 ( 96.1)° 57 (75.0)° 49 (64.5)° 33 (43.4)°
Slow freezing 78 68 ( 87.2)° 65 (83.37° 24 (30.8)° 16 (20.5)

"7 With the same columns, values with different superscripts differ significantly (p<0.05).
BL, Blastocyst; Control, at 30hr post hCG; Vitrification, using cryo-loop.

Table 4. Survival and subsequent embryonic developmental rate of pronuclear embryos according to cryoprotectant exposure time and

concentration
Group .Exposu?e No. of No. (%) of embryo developed to

time (min) zygotes >2 cell BL Hatched BL

Control 0 44 43 (97.7) 35 (79.5) 25 (56.8)°"
5 46 46 (100.0) 26 (56.5)° 20 (43.5)*

7.5% ED 10 44 44 (100.0) 28 (63.6)" 13 (29.5)°
20 36 36 (100.0) 19 (52.8)° 9 (25.0)

5 44 44 (100.0) 22 (50.0)° 12 27.3)°

15% ED 10 44 44 (100.0) 7 (15.9)F° 1 (23
20 45 45 (100.0) 0 ( 0.0) 0 ( 0.0)°

**¢ With the same columns, values with different superscripts differ significantly (p<0.05).
BL, Blastocyst; Control, at 30hr post hCG; ED, EG and DMSO.

Pt 2o 7oA Aol e, 15% EDS 104, 208
AT 15.9%% 0.0%E thE A TETG F435A SR (p<
0.05), A1Z ZHIE Fo)H Aol YATHp<0.05). Hote] -
B2 217} 56.8%=E 7t B9hew, 7.5% ED9 5, 10,
204 AET9 15% ED9) 5% AMBF= 47 43.5%, 29.5%,
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Dochi 5(1998)8 48 A< Wl 1.5M polyethylene
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< Pt AelE A X $cHDobrinsky 5, 2000). Friedler

5(1988)2 E3-go] 23 o] A T2 EIAE o] &3]
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