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Study on improvement of viability of mouse embryos after bisection
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Abstract: Demi-embryos were successfully produced by bisection of ICR mouse embryos at
preimplantation stages. They were microsurgically bisected using a microsurgical blade attached
to a micromanipulator after pretreatment with 0.5% pronase in PBS for two minutes or not.
Embryos with softened zona pellucida were more easily bisected and less damaged than intact
embryos. The highest success rate in bisection has been achieved by selecting blastocysts(94.1%
in success rate with intact blastocysts and 100% in success rate with zona softened blastocysts).
Demi-embryos without zona pellucida were cultured in D-PBS or M-16 medium at 37°C, 5%
CO, in air for 72 hours for 2-cell stage embryos, 48 hours for 4-to 8-cell stage embryos, 24
hours for morula stage embryos and 6~12 hours for blastocyst stage embryos. For the in
vitro culture of 2-cell stage embryos, 100 #M 2Na-EDTA was added to the media. M-16 medium
was better for the in vitro development of mouse embryos than PBS, and PBS is not considered
to be suitable for long-term culture of embryos, especially at early stage of cleavage. In M-16
medium, developing rate of demi-embryos of which pair underwent development to form eu-
blastocysts was 15.8% at 2-cell stage, 16.8% at 4-cell stage, 38% at 8-cell stage, 89.6% at
morula stage and 94.4% at blastocyst stage, respectively.

The more rapid and efficient production of demi-embryos and higher viability after bisection
can be expected by softening zona pellucida with pronase and by selecting morulae or blas-
tocysts rather than embryos at early stage of cleavage.

Key words: embryo bisection, viability, mouse

N B

TR FEAEE TEANA 473 44 Y4,
59 A% ddags 9, FAHdes T4 ¥
B& o] 8% E4AF U sex preselectiong 3% ql
A4 A9 Al FAE &&o| st ol df

2 oo 4429 HAzY NEE FARE L@
Ao F& G E FEE Q7 AP o3 9
o A&l A Hze) 4% FLE 19799 Willadsen?
o g gl FEAYLY 2 FHL e %
Fee il Fas%s Any Az EE
982 ¥ F9 FDWAY B Qe FE

o] EE¥L 1988 Fo¥ A I XEAFALY] ARFT2AA Fed Tz &5 AL,

— 123 — L4



& o) folatx FAEFH BN AFYE
8794 gomz dde £, HA4 W, AP
4 AFTFAA 2] T 2 Qe FAS
€ SR ol gesH sEe AR HRE
hetz glevt, = AFEE 4% AlAA Xtz g
oA AFFAE g% FH &t AA FAZ |4
of 23t FEl gl ¥ad oM E Hff Azdd FE
g A D e FAE A A5 a7

B2 AR 38 AR Bdo] dF& A 5 3
£ %714 24 %E, %, pronased Hz|, wAlz=FH7H

o A, A dddAE AoeF $H FE =

2t#to] demi-embryos] <4 WA 4 JEHE AAA
75z st o,

Mz %Y

ZNER: FTAFEL ICRA HAolfen ¢AL
AX 85 A& Ao FAdz vHAL 4F 125
g ol A& APl FAGHSG. AL EEANE
% g AfRo FAANZ Ag4 He v 22
+2°C2 A8tz P& 19 144 7:(07 - 00~21 : 00) 3]
434 =t

nepgke] ®21 % 3 AT Fede PMSG
(SIGMA) 5 IUE 27}vel FAstz 4847 ¥ hCG
(SIGMA) 5 IUE &7 FAstd #7142 &8, ¢
A 1ukejel A 1oty & AN FANA A
2l A, &g F2Ael vaginal plugE AL
24 zu]d 2 E FQstz HAd ¢ 74 A 142
I

£HEL 8 AR §4 F -4 L7, 44T
7, 8-AE7, 447 2 2wy 5 2 dgdAd
2 old) dAe] 23] Dulbecco’s phosphate-buffered
saline(D-PBS) 2.2 3 4385 ot (Table 1), 343 #
AL 587 AA F 6099 4A ¥ A (stereozoom
microscope, Nikon, Japan)dlolal A ¥ mouth-

Table 1. Time-schedule for embryo collection

Day Time Treatment E;;aal;rgo Coli«iztc:ion
—2 5:00PM FSH, 51U
—0 5:00PM. hCG, 51U
1
2 10 : 00AM 2-cell oviduct
11 : 00PM 4-cell oviduct
3 10 : 00AM 8-cell oviduct
4 10 : 00AM morula uterine horn
5: 00PM blastocyst  uterine horn
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Table 2. Production of demi-embryos by bisection of mouse embryos at various stages of development

Stage of __Intact ZP*¥ ‘ S_oﬁened ZP*
embryos No of - without with No of without with
- embryos - damage(%) damage(%) embryos damage(%) damage(%)

2-cell 302 - 218(72.2) 84(27.8) 204 191(93.6) 13¢ 6.4)
4-cell 164 ' 83(50.6) 81(49.4) 186 121(65.1) 65(34.9)
8-cell 163 108(66. 3) 55(33.7) 216 178(82.4) 38(17.6)
Morula 186 150(80.6) 36(19.1) 50 47(94.0) 3( 6.0)
Blastocyst 152 143(94.1) - 9(5.9) 40 40(100.0) 0( 0.0)

* ZP . Zona pellucida.

Table 3. In vitro development of intact mouse embryos in D-PBS or M-16 medium

No of embryos developed to

: Stage of No of
Med%um development embryos Morula(%) Blastocyst(%) Degenerated (%)
D-PBS 2-cell 96 0 0 96(100.0)
4-cell - 79 E 6(7.6) 64( 81.0) 9( 11.4)
8-cell .78 2(2.6) 70( 89.7) 6C 7.7
Morula 101 — 99( 98.0) 2( 2.0)
Blastocyst* 65 -— 64( 98.5) 1¢ 1.5)
M-16 2-cell 154 13(8.4) 60( 39.0) 81( 52.6)
4-cell 105 . 4(3.8) 98( 93.3) 3C 2.9
8-cell 93 0 89( 95.7) 40 4.3
Morula 40 - 40(100.0) 0 0.0)
Blastocyst? 50 — 50(100. 0) 0C 0.0

* Embryos were cultured for 6~12 hours and the intact embryos which had developed to expanded or
hatchted blastocyst stages were identified as survival.

Table 4. In vitro development of bisected mouse embryos in D-PBS or M-16 medium

' Stage of Pairs of Pairs of bisected embryos developed to eu-blastocysts(%)
Medium development elt)rllsber(;fgg Twin Single Pseudo Degenerated
D-PBS 2-cell 116 0 0 0 116(100.0)

4-cell 50 _ 7(14.0) 10(20.0) 14(28.0) 19( 38.0)
8-cell 101 ' 30(29.7) 37(36.6) 14(13.9) 20( 19.8)
Morula 99 71(71.8) 14(14.1) 9( 9.1) 5(C 5.0)
Blastocyst* 92 78(84.8) 11(11.9) 3(3.3) 0C 0.0)
M-16 2-cell 184 29(15.8) 67(36.4) 31(16.8) 57( 31.0)
4-cell 113 19(16.8) 50(45.3) 25(22.1) 19( 16.8)
8-cell 63 24(38.1) 21(33.3)- 6¢ 9.5) 12( 19.5)
Morula 48 43(89.6) 2( 4.2) 1€ 2.0) 2( 4.2)
Blastocyst? 36 34(94.4) 2( 5.6) 0C 0.0) oC 0.0

* Survival of bisected etmbryos was based on the reformation of a blastocoele cavity and a clear inner
cell mass region after culture for 6~12 hours:.
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