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Analysis of chromosome constitution of human
spermatozoa with normal and aberrant head
morphologies after injection into mouse oocytes
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The chromosome constitution of human spermatozoa was
determined after injecting individual spermatozoa into
mouse cocytes. Of a total 279 eggs arrested at first cleavage
metaphase, 200 (71.7%) were suitable for the analysis
of sperm chromosomes. Incidences of spermatozoa with
numerical and structural chromosome aberrations were
1.3 and 6.9% respectively in spermatozoa with normal
head morphology, showing values comparable with those
found in previous studies using the hamster oocyte-human
sperm fusion system. The ratio of X- to Y-bearing spermato-
zoa did not differ significantly from the expected 1:1 ratio.
The incidence of structural chromosome aberrations was
about four times higher in spermatozoa with amorphous,
round and elongated heads (26.1%) than in those with
morphologically normal heads, whereas the incidence of
aneuploidy was not significantly different between the two
groups. No increase in chromosome aberrations was found
in spermatozoa with large heads. The same was true for
spermatozoa with small heads. Although the sample size
used in this study is rather small, the results nevertheless
indicate that some morphological abnormalities in the
sperm heads are associated with their chromosome defects.
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Introduction

Humans and great apes are unusual among mammals in that
their semen contains a high proportion of structurally abnormal
spermatozoa (Seuanez et al, 1977). It is generally assumed,
but without supporting evidence, that such spermatozoa are
also genetically defective. The chromosome constitution of
human spermatozoa has been studied following fusion with
zona-free hamster oocytes (Rudak et al., 1978; Kamiguchi and
Mikamo, 1986; Martin er al, 1991), but that system does
not permit the analysis of any specific type of abnormal
spermatozoa. Such chromosome analyses can only be carried
out when an individual spermatozoon is manipulated into
an oocyte.

Martin er al. (1988) injected human spermatozoa into
hamster oocytes to estimate the effects of in-vitro sperm
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storage and of sonication on chromosomes, but according to
our preliminary experiments hamster oocytes rarely cleaved
after such surgery. Thus, some of the chromosome abnormalit-
ies observed could have resulted from the adverse condition
of such a system. In contrast, most mouse oocytes similarly
injected with human spermatozoa cleaved, indicating that they
are perhaps more ‘hospitable’ to human sperm chromosomes.
For this reason we chose mouse oocytes to compare the
chromosomes of structurally normal and abnormal human
spermatozoa.

Materials and methods

Reagents

The suppliers of the following reagents were polyvinylpyrrolidone
(PVP; 360 kDa) from ICN Biochemical (Costa Mesa, CA, USA);
bovine tesucular hyaluromdase (300 USP units/mg) from ICN Bio-
chemical; pronase (Type XI, 110 PUK umts/mg) from Calbiochem
(San Diego, CA, USA); bovine serum albumin (BSA; fraction V)
from Calbiochem (La Jolla, CA, USA); fetal calf serum from Gibco
BRL (Grand Island, NY, USA); sodium citrate from Merck & Co
Inc. (Rahway, NJ, USA), Giemsa stain from Hopkin & Williams
(Santa Momca, CA, USA); and mineral o1l from Squibb and Sons
(Princeton, NJ, USA). All other inorganic and organic reagents,
including polyvinyl alcohol (PVA; cold water-soluble, 10 kDa), were
purchased from Sigma Chemical Co. (St Louis, MO, USA).

Media

The medium used for cultuning oocytes after microsurgery was CZB
(Chatot et al., 1989, 1990). The medium used for oocyte collection,
subsequent treatments and micromampulation was HEPES-CZB
(CZB with 20 mM HEPES, 5 mM NaHCO; and 0.1 mg/ml PVA).
CZB and HEPES-CZB were sterilized by filtration through 0.45 pm
pore filters (Millipore Corp., Bedford, MA, USA) and used under
5% CO, in air and 1n air only respectively. Isotonic saline (0.9%
NaCl) containing 12% (w/v) polyvinylpyrrolidone (PVP), called 12%
PVP-saline, was used for washing the injection pipette and for the
dilution (1'1) of sperm suspension.

Preparation of mouse oocytes

B6D2F, female mice, 7-12 weeks old, were induced to superovulate
by an i.p. injection of 7.5 IU equine chorionic gonadotrophin, each
followed by the injection of 7.5 IU human chorionic gonadotrophin
(HCG) 48-54 h later. Oocytes were collected from oviducts 15-17 h
after HCG 1njection. They were freed from cumulus cells by treatment
with 0.1% bovine testicular hyaluronidase in HEPES-CZB for
3-5 min. The oocytes were rinsed thoroughly and kept in CZB for
up to 5 h at 37°C under 5% CO, n air. Oocytes to be injected
with spermatozoa were transferred to a drop of HEPES-CZB in a
microinjection chamber (17-18°C) and held by a holding pipette, one
by one, prior to sperm 1njection (see below).
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