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= Abstract=

These studies were carried out to investigate the optimal freezing protocol for 2 cell mouse embryos
and to find the probability of quality control with 2-cell embryos frozen.

The embryos showed the best survival by the protocol composed of a freezing solution with the
cryoprotectants{1.5M propanediol + 0.1M sucrose}, and a 2-steop thawing method(room temperature,
20 sec-37C, 20 sec).

The developmental ability of frozen-thaw 2-cell embryos did not differ from that of fresh 2-cell
embryos in m~-KRB medium with 0.4% bovine serum albumin. But development of frozen-thaw
embryos was depended on the supplements of the medium. In the albumin-free medium, the develop-
mental rate(rate of blastocysts) was significantly reduced, compared with that in the medium with 0.4
% BSA.

Also, when frozen-thaw embryos were cultured in the meduim with human fetal cord serum(HCS),
the developmental rate of frozen-thaw embryos was sligtly reduced, compared with that of fresh 2-cell
embryos.

Finally, frozen-thaw 2-cell mouse embryos were more sensitive to the toxic agent of disposable-plas-

tic syringe. Therefore, toxicity of medium could be effectively detected by frozen-thaw 2-cell mouse
embryos.
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Fig. Loading of embryos and freezing solution in a 0.25ml straw.
@ cotton, @) starch, () freezing solution and embryos, @ freezing solution, (&) air
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Fig. 2. Two-cell mouse embryos frozen-thaw
by slow-cooling and 2-step thawing methods.

Table 1. Effect of concentration of non-permeating cryoprotant(sucrose) on the survival of 2-cell
mouse embryos in a slow-cooling freezing protocol

Cryoprotectant(Mol.) No.of No.(%) of No.(%) of Intact embryos
embryos  embryos
Permeating® Non-permeating® frozen recovered Whole® Partial® Total
1.5 0.05 25 16(60) 7(28) 4(16) 11(44)
1.5 0.10 25 23(92)* 19(76)* 2( 8)* 21(84)*
1.5 0.15 25 18(72) 11(44) 5(20) 16(64)
1.5 0.20 25 9(36) 2( 8) 3(12) 5(20)

1, 2-propanediol, ®sucrose, °©2-blastomeres, ¢ 1-blastomere.
* Within each column, there is significantly different, compared with means with no superscript.

Table 2. Effect of thawing methods on the survival of frozen 2-cell mouse embryos

Thawing No.(%) of No.(%) of No.(%) of Intact embryos
methods embryos embryos
frozen recovered Whole Partial Total
1-step? 50 31(62)* 16(32)** 5(10) 21(42)***
2-step® 50 48(96)* 38(76)** 2( 4) 40(80)***

® Frozen straws were directly thaw in 37°C water bath for 40 seconds, ® Frozen straws were exposed
at room temperature for 20 seconds and then thaw in 37°C water bath for 20 seconds.
* £ X *** p<0 05
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Table 3. In vitro development of fresh and frozen mouse 2-cell embryos cultured for 2 days in

m-KRB medium with or without 0.4% BSA

Addition Treatment No.(%) of No.(%) of No.(%) No.{%) of blastocysts
of of embryos embryos of
0.4% BSA embryos cultured arrested® morulae > Expanded Total
Fresh 40 1¢ 2.5) 2( 5.0) 38(95.0) 39(97.5)
With Frozen 40 0(0) 1( 25)  33(82.5)  37(92.5)
Fresh 40 0(0) 1( 5.0) 35(87.5)* 38(95.0)**
Without gy osen 40 8(20.0) 12(30.0)  13(32.5)*  20(50.0)**

* arrested before the stage of morulae, *:**: p<0.05.

Table 4. Effect of medium supplements on development of fresh and frozen-thaw 2-cell mouse embry-

os cultured for 2 days

Supplements  No.(%) of No.(%) of No.(%) No.(%) of blastocysts
Embryos of embryos embryos of
medium cultured arrested morulae > Expanded Total
Albumin® 50 0(0) 2( 4.0) 48(96.0)* 48(96.6)*
Fresh Serum” 50 2(4.0) 6(12.0)  39(78.0)*  42(84.0)*
Albumin® 50 2(4.0) 4( 4.0) 40(80.0)**  44(88.0)**
Frozen Serum® 50 4(8.0) 10(20.0) 26(52.0)**  36(72.0)**

2 0.4% (w/v) bovine serum albumin was added in m-KRB, *® 10%(v/v) human fetal cord serum was
added in m-KRB, *:**. Within each column, the means with same superscript differ(p<0.05).
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Flg 5. In vitro development of fresh 2-cell
mouse embryos, compared of that in the ex-
posed medium with toxicity of DPS.

RN

Fig. 3. Toxicity of disposable plastic syringe
(DPS) to the fresh 2-cell mouse embryos.

Table 5. Development of fresh and frozen-thaw 2 cell mouse embryos cultured for 2 days in m-KRB
medium exposed or not with disposable plastic syringe for 2 hours

Exposure Medium No.{% ) Embryos at day 2 No.(% ) Embryos at day 3*
Embryos of and Blastocysts Hatched
syringe supplementi Morula >Expanded Total Degenerated blastocyst
Exposed KRB 6(15) 30(75) 34( 85) 40(100) 0C 0
KRB+BSA 0( 0) 38(95)*  40(100)° 4( 10)¢ 28(70)*
Fresh  Non- KRB 2(5)  36(30)  38( 95)  10( 25) 12(30)
exposed KRB~+BSA o( 0) 38(95)° 40(100)° 4( 10)® 30(75)®
Exposed KRB 14(28) 0 0) 2( 4) 48( 96) 6( O)
KRB+BSA 10(20) 12(24)>  16( 32)¢  26( 52) 6(12)"
Frozen  Nop- KRB 12(24)  14(28)  26( 52)  34( 68) 6(12)
exposed KRB-+BSA 10(20) 28(56) 38( 76)® 10¢ 20)' 10(20)"

Fresh embryos(n=40) of each group were transferred into Ham’s F10 with 0.4% BSA from four
treatments{m-KRB+0.4% BSA) after 2 day-culture. Frozen-thaw 50 embryos were arranged at
each group, (a:NS, b:p<0.05), {c:NS, d:p<0.05), {e:NS, {:p<0.05), (g:NS, h:NS).

NS :Not significant.
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Fig. 6. In vitro development of fresh 2-cell
mouse embryos, compared of that in the ex-
posed medium with toxicity of DPS.

ol
Fig. 7. Toxicity of disposable plastic syringey
(DPS) to the frozen-thaw 2-cell mouse emb-
ryos.
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Fig. 8. Toxicity of disposable plastic syringe
(DPS) to the frozen-thaw 2-cell mouse embry-
os and effect of portein source to the toxicity.

E

Fig. 9. In vitro development of frozen-thaw
2-cell mouse embryos, compared of that in the
exposed medium with toxicity of DPS.

Fig. 10. In vitro development of frozen-thaw
2-cell mouse embryos, compared of that in the
exposed medium with toxicity of DPS.
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Whittinghame] A+ ZA#2 woje] Y% B
E7igol FAFA A=Y BFH, B, ¥F

8 ujore] WFEEo] o]FojAA HUoH,
YEREAUD A whotold FFEAS

B384 ¥ H(Trounson¥, 1993).

OIAAR NEE o) Zaade) rde s
AANE 1-AE7] T 2-4E7] 44 dolE
F2 A5t g (Quinng, 1982; Ogawa$,
1987; Davidsons, 1988). Z1dio] <17t A7 e]
Aol F2E AAE ALt Pz i
28 Agsie wde)l Rusla ¢ rh(Acker-
man¥ 1983; Arny§ 1987).

APA] wEgde AAd AE FFPez
Ao, Mgt AT E AYsia AT
(Dandekar% 1984). 2138 FAA< AR
B3 wjolo] HisiA U siFRANAN HE
F Ado. a8leg Axddgg Agste o
R gy g MdAeg Fehive 447
%t 283 Az AE FHFHEL AR &F
g 71E2E HAInE AF wolE o8
W B2vh o F@FHo|ch ;A o] WHE A
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1977). elule AR WNE FHYE HAY
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AFHo2 H7E & Y FFH PEE ol
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&858 oA 878 ZHA 8 £ A& ot
(Bavisterg 1988; Stewart® 1988; Rinehart
% 1988).

HIole P28 HAE oj&d HESHH A
Zadlo] HHT glod, ol HHE o8
8 g2y A5Ys vegdd o o¥sa,
AAH B BDXE vHGorillE 1991).

we AEE olE BAsE WHoR v}
o] EvY 5= platelet activationg factorg o]
£3 Jesty AU Rudy o o 3
ZH e diole] HEARE & 4 oy W
ole] AZF ol F HFFRE UG F U
v AXZE AEE F Ak

BE BE2Y A7 dolg AlEsted 4ETH
AZL AT #x itk a2 8- E7]
WE gy ALde 74 54 Edd d
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Me wEgA 277 At agdL ALes
7] op]gtrh(Fukuda§ 1989).
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7 widancsE "ANA EAFe HAH
A8 g3 ¥ A o (Leungs 1984).
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A Beta, e HLoe 25-30%904 A
283 d2e S9dsA 2o A A6
ArgEte 938 REHAY BFE A v
HAPd e wjold] AR EHo] ALEH
Fgge] AsstA Hr 4G 4FEL FA
& 47} ¢glth(Caro9}t Trounson 1984; Rinehart
1988). 43 WielE o] 43 AETAHI FAEFH
& ¥AY Algrtsolu BrlEg olokrlste
A otk 43 dAF ol"WAHol 4-ME
71, 8-A1¥7], £ unhatched blastocyst#}#]
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AZ AgHE 48 239 wiort 2-Al2
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71 Z2 RN Aol He A$E Y
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