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ABSTRACT : The present experiment was carried out to investigate whether X and Y chromosome dis-
sociation in the primary spermatocytes of mice can be used as an in vivo assaying system that detect en-
vironmental mutagens. For this purpose, alkylating agents (EMS, MMS and MMC). which are strong mu-
tagens, were administered to ICR male mice 12-15 weeks old. The mean frequencies of previously dis-
sociated X-Y chromosomes and autosomes of the control group were 7.34-7.45% and 0.92-1.04%., respec-
tively. The frequencies of X-Y dissociation in the mutagen-treated groups with 10.0 mM EMS and 5.0 mM
MMS were about 3.3-4.6 times higher than that in the conirol group, but there were no significant diff-
erences in dissociation of autosomes in both the control and the mutagen-treated groups. These results sug-
gest that X-Y dissociation in the primary spermatocytes of mice can be used as an in vivo short-term as-

saying system for environmental mutagens.
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r1g. 1. Meiotic stages in spermatocytes of ICR mice (1,000x). A; A normal cell with paired chromosomes (Arrows; sex chromosomes present as
a bivalent type). B; A cells with dissociated X and Y chromosoms (Arrows; Sex chromosomes present as univalents type).

Table 1. Frequency of previously dissociated X-Y chromosomes and autosomes in spermatocytes at MI of ICR mice.

No. of %+ SD(No.) of dissociation
Mice cells References

observed X-Y chromosomes Autosomes
ICR 2,108 7.4540.58(157) 0.92+0.42(18) Present result
BALB/c 950 7.33+0.72(70) 1.10+0.73(11) Choi et al.(1994b)
DCH 467 9.20(43) 1.9(9) Gollapudi er al.(1981)
B10BR 600 5.00+3.10 1.2 £1.00 Imai er al (1982)
wild mice 2,200' 6.60+5.10 2.50%2.60 Matsuda er al.(1982)

1,027 6.331 2.18(65) 1.254+0.57(13) Choi er al.(1994a)

1; Mus musculus domesticus, 2 ; Mus musculus subspecies

Table 2. Effects of alkylating agents (AAs) on the induction of X-Y chromosomes and autosomes dissociation in spermatocytes at MI of ICR

mice.
AAs :{t([)curr ?e(l)l-s of %+ SD(No.) of dissociation
(mM) treatment observed X-Y chromosomes Autosomes
Control' 24 425 7.29+0.67( 31) 0.97+0.45( 4)
48 432 6.710.93( 29) 1.32+0.73( 5)
72 424 8.02+0.62( 34) (0.82+0.62( 3)
mean 7.34+0.74 1.04+0.60
EMS 10.0 24 422 35.54+1.41(147) 2.5240.89( 4)
48 457 33.37+£0.54(151) 0.00+0.00( 0)
72 467 32,63 £0.83(152) 1.9641.02( 3)
mean 33.84+0.93 1.49+0.66
MMS 5.0 24 460 25.30£0.42(115) 6.00%:2.47(23)
48 450 24.52:£0.63(110) 1.62+0.82( 7)
72 469 22.42+0.37(105) 7.40+ 1.34(28)
mean 24.08+0.47 5.00+1.54
MMC 0.5 24 482 15.07+=0.67( 73) 1.17+0.86( 6)
48 416 17.63£0.93( 76) 0.00=£0.00(¢ 0
72 477 11.76 £0.62( 57) 1.77+2.50( 8)
mean 14.82+0.74 0.98+1.12

1; only PO, buffer(pH 6.8).
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