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Study on the Sexing of Mouse Embryos by Chromosomal Analysis

Shin. H. D. and C.I. Kim

College of Agriculture, Kangweon National University

Summary

As a preliminary experiment to establish the process on the sexing of mouse embryos by
chromosomal analysis, present studies were carried out with inbred (ICR, C5;BL) and F, hybrid
[(ICR x Cs7BL) = F; x ICR] mice to investigate the blastomere numbers and mitotic indices
(M.1.) to the developmental stage of embryos recovered, the optimum periods of anti-mitotic
agent administration, the successful rates of sexing and sex-ratio.

The results obtained were summarized as follows:

1. The blastomere numbers (meantS.E.) of the morula and blastocyst were 18+0.4 and 54%0.7,
respectively.

2. Whereas the M.I. of Fy hybrid (16£0.2%) was higher than that of inbred ICR (15%0.1%)
and Cs7BL (12%£0.6%) in the different strains, the morula (70.6%) was higher than that of
blastocyst (6*0.4%) in the case of embryo stages.

3. Following to anti-mitotic agents treated, the M.I. of embryos cultured with Colcemid (17*
1.1%) was superior to that of embryos cultured with Velban (12.20.9%) and the Colcemid
injection (7%0.4%).

4. The successful rate of sexing in the blastocyst (38.7%; 124/320) was superior to the morula
(35.9%; 52/145), and the F; hybrid (48.1%) was higher than that of inbred ICR (42.4%)
and Cs; BL(28.2%).

5. In the successful rate of sexing to the methods of administration, the embryos cultured with
Colcemid (46.0%) was superior to that of embryos cultured with Velban (39.0%) and the
Colcemid injection (38.8%).

6. Of 98 embryos sexed after culture with Colcemid, 89(90.8%) were observed between 2 and
4 hrs. In the case of Velban treatment, 83.1% (74/89) was observed between 2% and 4%
hrs.

7. Out of 761 prepared embryos it was péssible to sex 311; 157 were male and 154 were female,

i.e. a sex-ratio of 50% approximately.
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Treatment A

}
Colcemid injection
(0.01mg/g of body weight)

{
Egg collection

colcemid & Hanks' /A# (Hanks & Wallace, 1949)
off #7}5te] Brinster K&l 4 #% 557} velban
< 0.02pg/ml(Kinsey, 1971), colcemid+ 0.05xg/
ml(Singh & Hare, 1980)¢] 55 & 3}e] AL = 2
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et (Fig. 1)

Treatment B

i
Egg collection

i
2-6h culture with

Colcemid or Velban

]

Hypotonic treatment
(0.88%) Na citrate)

Grease-free slide in a small

drop of hypotonic medium

Add fixative (Carnoy’s)

dropwise directly onto embryo

Blow dry

|

Staining (2% acetic-orcein)

!

Mounting (acetic-glycerol)

!

Sexing embryos with the criterion

of Stich and Hsu (1960)

Total time: 4-8hrs. (including an approximation of time required for microscopic examination)

Figure 1.

Method for sexing preimplantation whole mouse embryos by chromosomal analysis
(Tarkowski, 1966; King et al., 1979).
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Figure 2. The metaphase plate from a blast-
ocyst incubated for 2+ —4% hrs in medium
containing velban (0.02 ug/ml). Presence of

two small chromosomes (arrows) is typical

for female karyotype. Reproduced at 3,000X.

PPAR

Figure 3, The metaphase plate from a blast-
ocyst incubated for 2-4 hours in medium
containing colcemid (0.05 ug/ml). Three small
chromosomes are visible, Y (large arrow)
being discernible from the two small arrows)

Reproduced at 3,000 X.
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Table 1,

colcemid in jection.

Results of chromosomal analysis and mitotic indices of mouse embryos after

Percentages of embryos with a mitotic index and

No. of Mean no.  Mean
Embryo . sexed of

embryos of cell per mitotic
stages %) embryo index(sh) g Potwesn betwest o sbove
Morula 145 18+0.4 7+0.6 52.4(76) 19.3(28) 15.2(22) 13.1(19)
Sexed 52(35. 9) 23.1(12) 23.1(12) 30. 8(16) 23.1(12)
Blastocyst 175 5440.7 6 0.4 52.6(92) 13.7(24) 26.9(47) 9(12)
Sexed 72(41. 1) 27.8(20)  19.4(14)  40.3(29) 12, 5( 9)
Total 320 36+0.6 7 +0.4 52.5(168) 16.3(52) 21.6(69) 7(31)
Sexed 124 (38. 8) 25.8(32)  20.9(26) 36. 3 (45) 16.9(21)

{ ); No. of embryos sexed.

%)k AZ4(39.7H) 2 Adz dald oz oxs
T o, Aabd-g2o Aol e Vickers(1967a)
7h AESBL FU3 who R o 4A (43,9%)0
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Z2141§ (ICR, CyBL) 3 AF4% [ICRXCs,
BL, (ICRXC,BL) XICR) ¢ A#<+A 2% Brins-
ter (1965) kel el colcemid (0. 05¢g/ml) & # 7}
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Table 2. Results of chromosomal analysis and mitotic indices of mouse embryos in culture

medium with colcemid.

Percentage of embryos with a mitotic index and

No. of Mean
Anti-mitotic L. sexed of
Strain embryos mitotic
agent (%) index (%) between between between above
o indexiz? 0-5% 6-9% 10-15% 15%
ICR Colcemid 99 16t1.4 29.3(29) 6.1( 6) 10. 1(10) 54.5(54)
Sexed 44(44. 4) 18.2( 8) 6.8( 3) 13.6( 6) 61. 4(27)
Co. BL Colcemid 62 15+2.1 29.0(18) 17.7(11) 14.5( 9) 38.9(24)
¥ Sexed 28 (45.2) 10.7( 3) 17.9( 5) 14.3( 4) 57.1(16)
. Colcemid 52 20+2.8  30.8(16) 1L5(6) 13.5(7)  44.2(23)
' Sexed 26 (50.0) 15.4( 4) 1L.5(5) 19.2( 5) 53.8(14)

*F,=ICR X CBL or F,{(ICRXCsBL) XICR. ( ); No. of embryos sexed

Table 20olol 4 B uleizte] ICR3 C,BL Al
% 9 F.o ¥F ML+ 247 1651.4,1542.1 9
20+2.8%24 ASAF (F.)8 Aol ZAAFR
ot $-Ehgiet. b A2y |- ICR3 C,BL A
& % AFAF(F)AA A7 4.4%, 45.2%3k
50.0%24 M.L & Azl ol gkl vehy
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Table 3. Results of chromosome analysi and mitotic indices of mouse embryos in culture

medium with velban.

Percentage of embryos with a mitotic index and of

No. of Mean
Anti-mitotic o sexed of
Strain embryos mitotic
agent %) index (%) betw‘een between between above
0-5% 6-9% 10-15% 15%
ICR Velban 92 4+1.8 45.7(42) 7(8) 10. 9(10) 34.8(32)
Sexed 37(40. 2) 13.5( 5) 13. 5( 5) 16.2( 6) 56. 8(21)
c. BL Velban 82 10+1.1 29.3(24) 24. 4 (20) 26. 8(22) 19.5(16)
¥ Sexed 27(32.9) 1.1(3) 1L1(3)  40.7(11)  37.0(10)
- Velban 54 12+1.3 37.0(20) 11.1( 6) 11.1( 6) 40.7(22)
' Sexed 25(46. 3) 28.0(7) 16.0( 4) 16.0( 4) 40.0(10)

*F,=ICRXCgBL or Fi\(ICRXCsBL) XICR. ( ); No. of embryos sexed.

colcemid 8] # gl A o] sk =l F¥0NE

_ 90.8% (89/98) 7} 2 ~ 4 4|7k Afoldll A E| ] o,
Colcemid ------
velban A 2] 7ol 44 83.1% (74/89) 7 2.5~4.5 A
25 Velban ——
7k Abololl 4 o] #EiES o] velban# 2] 77k colemid
, 2 o Heltuch 0LHE A MBS bl ®
(=3
5 15 Skt Al migs e,
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Figure 4. Effect of anti-mitotic agents treated
on sexing mouse embryos.
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Table 4. Results of sexing mouse embryos by chromosomal analysis.

No. of No. of Sex-ratio
Mitotic Sexed
Treatment embryos embryos
index (%) embryos (%)
recovered prepared Male Female
Colcemid
o 426 320 7+0.4 124 (38. 8) 49.1 50.8
mjection
Culture with
268 213 1711 98 (46. 0) 51.0 48.9
Colcemid
Culture with
290 228 12+0.9 89(39.0) 51.6 48. 3"
Velban
Total 984 761 12+0.4 311(40.9) 50.5 49.5
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