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Figure 1. Production of sex preselected calf with
intracytoplasmic sperm injection (ICSI)
using flow sorted sperm head

Figure 2. Modified flow cytometer used for sperm

sorting

Table 1. X, Y confirmation of flow-sorted bull sperm
heads with FISH

Results of fi i
Sperm head No. of samples used esults of confirmation

sorted for:  for confirmation

X-sperm (%) Y-sperm (%)

1975 (18)
10421 (94)

8998 (82)
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Figure 3. Intracytoplasmic sperm injection (ICSI) by
in vitro matured bovine oocyte using flow

sorted sperm head

Table 2. Effects of maturation time of oocyte on
developmental ability of embryos produced
by ICSI* using flow-sorted sperm heads

No. (%) of embryos**
developed to

Maturation  No. oocytes
time (h) injected 2-cell Blastocyst
embryos embryos
22 21 3 (14.3) 1 (4.8)
24 909 424 (46.6) 63 (6.9)
26 1266 610 (48.2) 44 (3.5)

*ICSI : intracytoplasmic sperm injection
**Embryos were cultured in vitro after ICSI
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Summary

Sex preselection by the use of X- and Y- chromosome bearing sperm has been recognized to be more
efficient than that by sex confirmation of embryos. Separation of sperm by flow cytometric technique on
the basis of the difference in DNA content between X- and Y- sperm is considered to be the best method
for this purpose at present. Although it is not posssible to separate sperm by this technique so precisely
yet, the same technique is already well applicable for the separation of sperm head with enough reliability.
Intracytoplasmic injection of a single sperm head is undoubtedly more certain and then economical than
the ordinary artificial insemination and iz vitro fertilization for the production of calves of an expected
sex, but, to date, there is no report of the calf production from blastocysts derived from oocytes fertilized
by the injection of sorted sperm heads.

In this review, we also report the result of a trial to produce calves by the intracytoplasmic injection
of heads of Y-sperm sorted from bull semen by flow cytometry. Bull sperm were removed their tails by
ultrasound sonication and stained with fluorescent dye for DNA, and then sperm heads were sorted into
2 populations according to their DNA contents by the use of a flow cytometer which was modified specially
for the sperm separation. In the population of sperm showing lesser fluorescence, 82 9 of sperm were
proved to be the Y-chromosome bearing by fluorescence i situ hybridization. Single sperm heads of Y-rich
population were injected under microscope to oocytes prepared by im vitro maturation and 6.99 of
fertilized ova thus made developed to blastocysts. Then, by the transfer of 48 expanded blastocysts to 48
recipient cows, ten (20.8%) normal live offsprings, eight males and two females, were obtained. The

result indicates that sex preselection in cattle could be made with probability of 80 %.

Key word : sex preselection, sperm head, bovine, flow cytometer, ICSI



