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SUMMARY

This study was carried out to study effects of the addition level of acetamide and non-permea-
ble cryoprotectants(Ficoll, sucrose) in VS(20% glycerol + 10% ethyleneglycol) and equilibration
time on the survival of vitrified mouse morulae.

The resulis are summarized as follows:

1. When 10, 15 and 20% of acetamide were added to the new vitrification solution(20G 10E),
FDA-scores of embryos were 4.4(control), 4.4(10%), 3.6(15, 20%), respectively. The addition of
acetamide did not affect the survival of forzen-thawed morulae.

2. The survival between 5 min(3.5) and 10 min(4.6), 10 min(4.6) and 20 min(3.2) of equili-
bration in 10% sucrose, and 20 min(3.2) and 5 min(4.0),or 10 min{4.3) in 20% sucrose was sig:
nificantly different(P<0.05). The highest survival(4.6) was obtained in mouse morulae equilibrat-
ed in VS(20G10E) containing 10% sucrose for 10 minutes.

3. FDA-score of morulae frozen in the new vitrification solution containing 0, 10, 20 and 30%
Ficoll was 4.5, 4.2, 4.4 and 4.6, respectively and had no significant effect among concentrations
of Ficoll

The development rate after culture(24h) was 89%(20% Ficoll) and 93% (30% Ficoll),

respectively.
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Table 1& ME2 &2 vitrification solu-
tiono] A X uiol E@Mol 78 acetamid
7 A8 wdsly] 93td 0, 10, 15, 20%
9] acetamide® VS(20GI0E)o] H 73t £ ofo
A B Z % mouse morulad] 4 FHELS 24z} 4.4
(88%), 4.4(88%), 3.6(72%), 3.3(66% )] ¥}
(P<0.05).

Table 1. Effect of acetamide addition to new

of frozen—thawed mouse morula embryos

o] A& acetamides] WMEE =Y E& W P59}
P49 Hlgo] FA4sty] wiEd FEAE e
e A #Rsted 1, a2z 2 Agd
A& vitrification solutione o] acetamide& 3
g A s ghow, VSel u st
acetamide®] HMNMXES e Hoez ve @
o0 acetamide® HMNBE N T S5-F £ FE
of Aty AL ¥ BEMA REI= A
S2A E Ad¥d 218" VS(20GI0E)&= WA
of YA U7l HEol aceteamided] H7le
Bdg dvn EMEDB, 7129 Rall®} Fahy
(1985) 9] vitrification solution®} A}ubE o
o8 BERA WY o 8 #HE &7 Ho
=3

7} oseRe

o
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vitrification solution{(20G10E) on the survival rate

Acetamide No. of No.of No. of embryos evaluated Mean

concentr—  embryos embryos by FDA test(%)* FDA

ation( % )* frozen recovered P Py P P, o Py score

0 50 41 29 7 1 2 2 - 0 4.4%
(1 A7 (2) (d) (5) (0)

10 50 44 29 9 2 2 2 0 4.4*
(66) (21) (4 (4) (4) (0)

15 50 40 20 7 3 3 1 6 3.6%
(50)y  (18) (8) (8) (3) (15)

20 50 50 22 9 4 5 2 8 3.3
(44) (18) (8 (10 (4) (16)

* Vitrification solution ; Acetamide(10, 20, 30%) was added to the new vitrification(20G10E)

Control ; a mixture solution of 20% G + 10% E

Values with different superscripts are significantly different

(*—*, P<0.01; *—= P<0.05)
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Table 2. Effect of sucrose concentration

mouse morulae

Mouse 8512 B H L

10, 2087 FHAAH REY £HFE£S slag
A3 Table 20 WelL Sl

and equilibration time on the survival of the vitrified

Sucrose No.of No. of embryos evaluated Mean
Equilibration
conc. embryos by FDA test(%)* FDA
time(min)
(%) recovered Ps Py Ps P, P, Po score
10 5 25 8 8 2 3 3 1 3.5¢
(32)  (32) (8) (12)  (12) (4)
10 16 11 4 1 0 0 0 4.6%
(69)  (25) (6) (0) (0) (0)
20 21 3 6 9 1 0 2 3.2t
(14)  (29)  (48) (5) (0)  (10)
20 5 16 9 2 3 1 0 1 4.0
(86  (13)  (19) (6) (0) (6)
10 23 14 3 5 1 0 0 4.3
(61) (13) (22) (4) (0) (0)
20 20 2 7 6 4 0 1 3.0+
(10)  (33)  (29)  (19) (0) (5)

Values with different superscripts are significantly different(*~®, P<0.05; ¢, -, P<0.01)
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= "} ¢ cd(leibo®} Mazur, 1987;
1980; Szell®t Shelton, 1986a). Rall@ Fahy
(1985) METULER FHEHE AZA KR
sl A BEaEY, 2388 LHIIY H

Kasai%.,

2750 %71 Hodn H33gch oA
AN7He HAAY Bert gobe HE oot
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sucroseZtollE ool gl BEad u <)
o] 8 dv9 ZAAe YA AV (Ralle} Fahy,
1985; Miyamoto2} Ishibashi, 1989; Valdez%.,
1989). 18} 1, Kasai®(1990)2 40%
ene glycol + 30% Ficoll + 20% sucrose &
doll ] A FAEE FHHE o 28V F

2

ethyl-
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Table 3. Effect of Ficoll addition to the new vitrification solution(20G 10E) on the survial rate of

the frozen — thawed mouse morula
Acetamide No. of No.of No. of embryos cvaluated Mean
concentr—  embryos embryos by FDA test(% )" FDA
ation( % )* frozen recovered Pe P, Ps P, P Py score
0 20 20 12 6 2 0 0 0 4.5
(60)  (30)  (10) (0) (0) (0)
10 20 17 8 6 3 0 0 0 4.2
(47) (35) (18) (0) (0) (0}
20 20 20 12 4 3 1 0 0 4.4
(60)  (20)  (15) (™) (0) (0)
30 20 19 14 3 2 0 0 0 46

(74)  (16)  (10) (0) (0) (0)

Table 4. Effccts of Ficoll concentration on the development rateof vitrified mouse morulae after

24hrs and 48hrs culture

No. of No. of No. of embryos developed to
Conc.of
embryos embryos LM—Early B Expenced B
Ficoll®
rozen( % ) recovered( % ) (24hrs. % ) (48hrs. %)
0 31 24(77) 20(83) 12(50)
10 27 24(89) 19(79) 11(46)
20 65 57(88) 51(89) 41(72)
30 56 54(96) 50(93) 38(70)

* Ficoll 0,10,20,30% + Glycerol 20% + Ethylene glycol 10% + sucrose 10% in PBS
—22— R. L. Anim. Sei : 17~25
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0, 10, 20, 30% Ficollg H718t &HolA] &
e #En FDA—test2 HEEE HERES o
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T4% 2 o 5& Ao vEwr] wid, 4
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Table 4o &= CO; incubatoroll /4 244 7k 1#
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2% A AL BES NN AL 1B
i RAS RERR Son Exdc

Table 35 48 F&Hoz & of Ficolliiln
KigFoll = 30% Hutol4d FDA —score 4.6
(92%) )3 24703 sE%es 93% BE=&e
Getln2A 7t 4EQ Ao AARHUY
t}. Ficolle Kasai5(1990)o osiA 3IEiEAM
WRE /1E&5HA =Y 40% ethylene glycol +
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HEES dJd 2% A woE 4y @
2 4R dguldAnl Kasais e 424 3
dAulol ofgt A PG HERFE A
H7l W] & HE2EE Fe Ao B
Hol, Kasai 3 B 4949 FZ9A
Bladgol f¥FolAL} @ Aoz JAP
19| Rall} Fahy(1985)9 4 %(1988)9 4§
HFHUE BHREus 2o 498 a4

e HAFdon v A2 mouse F KD
& Jdd PuR HE RS &S Uy S
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000)2AM 3 tE& 2AA7Ie FEEM PR
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EBHA JD EEEMS RAANIE dgs &
th(Mazur, 1970; Kasai%., 1980, 1990). o]
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714 100% VSe| #H#e =HrlHsted 200Col
A Ee FRAARE & FE9 VSE A7
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VS(20GIOE)o| A1 5—-1087F SHHIES A
I FE/20TC)AHY i@ FE container2 ¥
A EENE T U

V. #% ®

A B3R vitrification solution(20% glycer-
ol + 10% ethylene glycol)Wl 9
H %323 Ul 5 Al (sucrose, Ficoll) o] ik ife i}
FHEE T ol BEE®AE1Z mouse embryos
of A& nAE FYE s sl
AdgEdon THE 82 03 o

1. 20G10E & 949l acetamide 10, 15, 20% &
FmstA& o, FDA—scorex 2t7} 4.4(thz
T), 4.3(10%), 3.6(15, 20%)0 2 A HFrao
d¥e 2 X3t (P<0.03).

2. 20GI10E &0l 10% sucrose® 37}l
THEFM S X ASE A3} 5¥(3.5)3 108(4.6),
108(4.6) 3 208(3.2)7toll = A EHM(P<0.05)
o] 1%ch 20GI0E &%) 20% sucroseS 3
7hetde W SE(4.0)3% 10E(43)0dE HE
ol filoy, 58(4.0)3 208(3.2), 10E-(4.
3)3 20E(3.2) el A HEM(P<0.05)0] U

acetamide,
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3. 20G10E g%e] Ficoll(0, 10, 20, 30%)<
A 7b8 vitrification solution© 2 #3 % 4 3
mouse morulae?] FDA —score(Z§)= 4z}
4.5(90%), 4.2(84%), 4.4(88%), 4.6(92%)0]
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7b gl o, 24207 #EPE uo Bigxo
20% Ficoll(89% )%} 30% Ficoll(93% )= 2] 3
A HEM VA =IHP<0.05).
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