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Summary

This study was conducted using inbred ICR mice to investigate the sex-ratio of preimplanta-

tion mouse embryos.

For the investigation of sex-ratio of mouse embryos, the karyotype of embryos collected

at 70-72, 74-76, 78-80 and 82-84 hr after HCG injection was analyzed by chromosomal analysis.

Eight-cell embryos were cultured up to blastocyst stage, then divided them into three groups

(fast-, intermediate- and slow-) according to the blastocoel formation. The sex-ratio was also

investigated by chromosomal analysis.

1. The highest appearance of eight-cell and morula was observed at the embryos collected
respectively at 66-68 hr (84.6%) and 82-84 hr (79.3%) compared to any other group.

2. The successful rate of embryos sexing at 4-, 8-cell and morula stage were 23.1% (3/13),
42.1% (138/328) and 32.6% (47/141), respectively. The respective sex ratios (female vs
male) of 4-, 8-cell and morula were 66.7:33.3, 49.3:50.7 and 39.5:60.5.

3. Of the 476 eight-cell embryos cultured in vitro, 427 (89.7%) embryos were developed to
the blastocysts and the number of fast-, intermediate- and slow-developing embryos were
139, 144 and 144, respectively.

4. Female to male ratios of fast-, intermediate- and slow-developing group were 23.0:77.0,
55.2:44.8 and 73.8:26.2, respectively. Significantly higher (P<0.05) number of female
(48/65; 73.8%) was observed in the group of slow-developing embryo than that out of total
number of embryos (82/188; 43.6%).
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Table 1. Cleavage stages of mouse embryos collected at various time after HCG injection

Hours after NQ- of No. of Ratio of eggs at recovery
HCG amma.ls eggs at —
examined recovery 4-cell 8-cell Morula Unfertilized Degenerated
62—64 7 153 8(5.2) 113(73.9) 0 8(5.2) 24(15.7)
6668 7 143 2(1. 4) 121 (84.6) 0 17(11.9) 3(2.1)
70—72 22 439 13(3.0) 355(80. 9) 27(6.2) 25(5.7) 19( 4.3)
74—76 5 114 0 85(74.6) 12(10.5) 5( 4.4) 12(10.5)
78—80 5 99 0 68 (68. 7) 17(17.2) 8(8.1) 6(6.1)
82—84 6 11 0 7(6.3) 88(79.3) 11(9.9) 5( 4.5)
Total 52 1,059 23(2.2) 749(70.7) 144(13.6) 74( 7.0) 69( 6.5)
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Table 2. Sex-ratio of fresh mouse embryos by chromosomal analysis

Hours after Stage of No. of embryos sexed/ Sexed-ratio of embryos sexed
HCG embryo No. of embryos recovered Male Female
70—72 4-cell 3/13(23.1) 1(33.3) 2(66.7)
8-cell 84/168 (50. 0) 45(53.6) 39 (46. 4)
Morula 11/27 (40.7) 8(72.7) 3(28.6)
74—76 8-cell 31/85 (36.5) 14(45.2) 17 (54. 8)
Morula 6/12 (50.0) 4(66.7) 2(33.3)
78—80 8-cell 21/68 (30.9) 10(47.6) 11(52.4)
Morula 7/17 (41.2) 4(57.1) 3(42.9)
32—84 8-cell 2/7 (28.6) 1(50.0) 1(50.0)
Morula 23/88 (26.1) 13(56.5) 10(43.5)
Total 4-cell 3/13 (23.1) 1(33.3) 2(66.7)
8-cell 138/328 (42.1) 70(50. 7) 68 (49. 3)
Morula 47/144 (32.6) 29(61.7) 18(38.3)

Table 3. Sex-ratio of fast-, intermediate- and slow-cleaving mouse embryo by chromosomal

analysis

Sex-ratio of embryos sexed

.\ No. of blastocysts No. of No. of
Initial N No. of fast- . . No. of slow-
cell stage developed/No. of embryos cleaving embryo intermediate- cleaving embryo
embryos cultured sexed cleaving embryo
Male Female Male Female Male Female
8-cell 427/476 (89.7) 188 (44. 0) 57" 17 32 17 17 48"
(77.0) (23.0) (44. 8) (55. 2) (26.2) (73.8)

1) Significantly higher number of (P< 0.01)
male number of embryo (57/100).

male was observed in the group of fast-cleaving embryo than that out of total

2) Significantly higher number of (P<0.05) female was observed in the group of slow-cleaving embryo than that out of

total number of embryos (48/97).

ol ek Aeld a4 boll Aekebe] wokel ol
colcemid (0. 05 ug/ml) & H7}3ko] 2 ~6 A7} st

FollA] HrEEEF ol whE 4
ol 2 (71,0 129.0) 7 vw Kl ffok%
UAEERS ol A HEMES] 2RI (61.7%) 7t

FEYS T odAAlE phisted o4& HHE Table 2

of geFslgch HCG FARE 70~72, 74~76, 78~ ol 59 A A (71.0%) Ert tha ;% e AEE A
804| 7+3} 82~84A 7koll aNet®l 8 A E 7] ZR5ONL %) ZE5He) A A== hormone F-ofof wh2 i
Qtejul 7b7} 46.4 1 53.6, 54.845.2, 52.4: PEONE] Zeld] 9ball, Tsunoda 52 =teiviabs 59
47.6 % 50.0:50.02.8 <rFo] ke WA 1 2 g Ed) 7lolel ez Azt

1324 zte]7} )4 sl ¢dofovt, 4427
P (66.7%), ZEWANM+ Hitk (61.7%) 9 »lgel
Z7lg|o] HEMESRON(XY) o 2827t XXPHEHf
frol FAS ZhE MM EEINE o w2 7S v}
epich. oo} e A2 (1985) o1 =t
od =1 4] 7l mouse 2] Z7l\ﬂH AFgol ubZ Afu|of ¥

> Tsunoda &

3. FHAES| MHARE L M

8AE718 4AHe-e afatstod Brinster wjok
Woll 2] Eulj ko] FHAE wlizkz] slopsie] W&
9] zpeloll uhel 3Agte ® FEEle] FMAEA
747 Table 33 ot

O

—220 -~



8 A 2718 A 47670F w)oksled 427(89.7%)
Nrh a2 wEsiglon, oo e e
Ladd 5 (1983) &) 45.2~65.7%2 4 43 GrayS (19
83)o] 213 78.0% AHME £ HFeE o}
vl o), Tsunoda5 (1985) & 95.5% Xriy o}

AAE velldoh g A9 4 MW& g
=7b w2 Aub(13970) H FAR(14470) 2

Heh(144A0) o #HIBIES b7k 53,2, 34.0,
o, HHFIE A RF MM Hiite]
23.0:77.0, 55.2:44.8 ™ 73.8:26.22 4
Foul2 Aol 34 (77.0%) o], &2
A M (73.8%) o 2wzt 5}
Al wksed, F7hAlskoll M= Mtk HEbbe] Lt
4] 55.2:44.824 A9 1:19 v &< vephiych
ahfol whE A wholl M HEMEFE (57/74 1 77.0%) & &
Al HFel Bt (100/197 : 50.8%) B.o}  $-2 517
(P<0.01) Egtow, whgo| %o Alwhol Wkl
(48/65:73.8%) v A A F#y2) Mt (82/188:43.6
%) 2.tt o8k (P<0.05) ¥4 viekst o|9}
g K%+ Tsunoda-5 (1985) ©] H"*xh:*l?l mo-
useol| A 827 £4akg sl45hod  KulHRZAK
_g_ 7]105_ uLO o] au].?-_’_ﬂ_ 7(]01] ulra}gxlr:}og

T-Eaked BRI - Fire] Hitold wWio] wE
kst S Fnholl A gha-2] w) o) 7t 4 29171,

56 .44, 80120013t A A A Ade vy

o rio

—_ I

N

Ecolll o
= 3

2 b R

o X o &=

052 2 A F 5 N o
inJ

=

I ES 2o (k] 7lake A als
A= egk ot Tsunoda S (1985) & Y-439344 4
5495l A & (Y-bearing sperm) 7} X-4d o 4 A
&HHelE A2 (X-bearing sperm) Bt} ¥ 43
A Y-AAAAE 5“}3]-"1 Faket +AdH

E]»o] E‘1 HB]-E /(«“_:’Eﬁoéo E ii Zr_%_a}aiq
A o} S 2ol 4] X-of Al o) B2} S
Qlaldlel 7)o} DNA K3 #A7}F Q& Aoz

po
Do 22 oX ¥ oaju alu

7

% (Ohno, 1973) 5], oleidt A2 WiflEm el X-,

Y-AdAadAF X-daAel 2717 Y-d e} &
A 3tA| Zke A4l (Park 3 Grimm, 1981; Short,
1982) 7 A==},

2+ Ao Aol A MY BEE et wE 3
choll 4] Y-d A4 & Fubsle apTRsnel Zdn)
=7 B AL AT QTG HAHol4 oA
el 2717k T X-FAUAE Hog ZrE IR
BRoll w)3ted A o] A 7bo] ©hEE Aol 912l

)

N. & &

Mouse #J i o] &4 5o w2 LS =48
7] flated ajats AlAdete] whSmbA Au)9) A
Qe ok % Rubflicol FAIA 7] 7F w2 Hwl Z7hxlvl

3 5 Agoz Tislel oiuAEAoe MY
EIERS

1. 8AZ7sh A7) Saehe]  Aeha 7l
77t 66~684] 7H(84. 6%) 3} 82~844] 7} (79. 3%,) ©]
%ieh,

2. slgvkel YRR 4, 8AE7I £TH
ol Al Zh7b 23.1% (3/13), 42.1% (138/328) 2} 32.6
% (47/144) o0, HHIBIINT- S MEHEME LS 66.7:
33.3, 49.3:50.7 % 38.3:61.7°| %}

3. SRl ZHIN 47605 B AHES sl

27(89.7%) N7} wivt 2 8 mbfslol oo whg o] wi

3
A L
H A ek 7H7

-

Lo

€ Ak Ak 5 X2 Agke

139, 1449} 144741
4. Zoj7ke] Ao wE ek (1397]) 2} F71A
H(14470) B Fo Ak (14470) & FE 5o fEy(n
o] RS HHie é»% el Mt 2
Y 73.8 126,28 4] —T—
I

=
N

N

N

oX I

'\

re 2 y

o =

=

N W SA(T7.0%) °l, -3
choll 4] &= 244 (73 8%)9 F8ul o} Eekot
V. S|IH3XR

1. Brinster, R.L. 1965. Studies on the develop-
ment of mouse embryo in wvitro. II. The
effect of energy source. J. Exp. Zool.,
158:59-68.

2. Gardner, R.L. and R.G. Edwards. 1968.
Control of the sex ratio at full term in
the rabbit by transferring sexed blastocysts.
Nature, 218:346-348,

3. Graves, C.N. and J.D. Biggers. 1970. Car-
bon dioxide fixatation by mouse embryos
prior to implantation. Science, 167:1506-
1508.

4. Gray, C.0., T.M. Ludwick and D.R. Gray,

1983. Culture of zona-free fractionated

-221-



10.

11.

. King,

. Ohno, 8.

mouse embryos in medium supplemented
with agar. Theriogenology, 19:131.

W.A., T. Linares, I.
and A. Bane. 1979. A method for prepara-

Gustavaaon

tion of chromosomes from bovine zygo-
tes
3:51-56.

and blastocyst. Vef Sci. Communi.,

. Ladd, P.C., J.A. Handcock, B.K. Jones

and D.A. Synder. 1983. Development
of early mouse embryos in Ham’s F-10,
BMOC-3 and phosphate-buffered saline

media. Theriogenology, 19:136.

. McLaren, A. 1982. The embryo. In; Em-

bryonic and fetal development. (Eds. Austin,
C.R. and R.V. Short)

Univ. Press. New York,

pp.22. Cambridge

1973. Ancient linkage groups
and frozen accidents. 244:259-

262.

Nature,

. Park, E.H. and H. Grimm, 1981, Distribu-

tion of C-band heterochromatin in the

ZW sex chromosomes of European and

American eles (Anguillidae, Telestomi).
Cytogenetics and Cell Genetics, 31:167-
174.

Singh, E.L. and W.C.D. Hare. 1980. The
feasability of sexing bovine morula stage
embryos prior to embryo transfer. Therio-
genology, 14:421-427,

Short, R.V, 1982, Sex determination and

12.

13.

14.

15,

16.

17.

18.

-222—

differentiation In; Embryonic and fetal
development (Eds. Austin, C.R. and R.V.
Shrot) pp.70-113. Cambridge Univ. Press.
New York.

Tarkowski, A.K. 1966, An air-drying me-
thod chromosome preparations from mouse
eggs. Cytogenetics, 5:394-400.

Tsunoda, Y., T. Tokunaka and T. Sugie.
1985, Altered sex ratio of live young after
transfer of fast- and slow-developing mouse
embryos. Gamete Res., 12:301-304.
Utsumi, K., E, Satoh and M, Yuhara. 1984.
Sexing of goat and cow embryos by rat
H-Y antibody. 10th Int. Cong. on Anim.
Reprod. & A.L pp. 234-235.

White, K.L., G.M. Linder, G.B. Anderson
and R.H. BonDurant. 1983.

and fluorescent detection of H-Y antigen

Cytolytic

on preimplantation mouse embryos. Therio-
genology, 19:701-705.

Whitten, W.K. and C.P. Dagg. 1961. In-
fluence of spermatozoa on the cleavage
rate of mouse eggs. J. Exp. Zool., 148:
173-183.

M=, Fil 9, BEIES. 1981. SE22[EH
ABWITFHRFES (BE), P.7.

HGLH, &iFW. 1986 Refufl Srhiol o A
F PR MmNl g BRI RKERME
ik 10(1) 1 27 -35.



