The Origin of 45,XO
Males

Maleness in association with a
45 X0 karyotype is a very rare and
hitherto unexplained condition,
previously described in fewer than
ten patients. Most individuals with
this karyotype develop as pheno-
typic females with Turner's syn-
drome. How maleness arises in the
XO males, who have invariably
been sterile, has been unclear until
the study of De la Chapelle et al.

Two 45,X0 males were studied.
Both had third-degree hypospa-
dias and cryptorchidism, but two
testes were found in each. One
testis, which was examined in the
first patient at 6 to 7 years of age,
was “normal.” In the second pa-
tient, both testes were on the left
side and shared a common vas
deferens. Both patients were
below the second percentile in
height; there was no significant
mental retardation. There were
characteristics  suggestive  of
Turner’s syndrome in the first pa-
tient, including a mild pterygium
colli, highly arched palate, shield-
shaped chest, laterally located
mamillag, clinodactyly of the fifth
fingers, deep-set nails, and co-
arctation of the aorta.

Both parents of both patients
were cytogenetically normal. Four
blood cultures and one fibroblast

culture from the first patient had
only 45,X0O mitotic cells. However,
a buccal smear revealed 15 of
1,000 cells had fluorescent spots
that were believed to reflect the
presence of a Y chromosome or a
Y chromatin body. A repeat buccal
smear several years later showed
that 5% of the cells had a fluores-
cein-staining body. A repeat skin
fibroblast culture showed five of
186 cells with a 46,XY karyotype.
Another repeat culture vyielded
similar findings, and these cultures
were used for studies to identify
Y-DNA sequences. Repeat cul-
tures in the second patient were
negative and repeat buccal
smears were negative for fluores-
cein-staining material.

By using restriction digestion,
agarose electrophoresis, gel
transfer, and hybridization with ra-
diolabeled, cloned DNA probes, it
was possible to demonstrate a
small amount of Y-DNA material
(3%) from the cells of the first pa-
tient. There was no demonstrable
Y-DNA material from the cultures
of the second patient. Using re-
fined techniques, it was possible
to show that the X chromosomes of
both patients originated from their
mothers.

A 45X0O male might be a
45,X/46,XY mosaic, in whom the
XY line is rare or has been elimi-
nated altogether, at least in some
tissues. Thefirst patient appears to

fall into this category. The Y chro-
mosome present in 3% of fibro-
blasts was structurally normal. Ex-
tensive cytogenetic and DNA
studies in the second patient pro-
duced no evidence of Y chro-
mosomal material, eveninaminor-
ity of cells. Current techniques |
used in this study permit identifica-
tion of a normal Y chromosome in
as few as one in 10,000 cells.
Therefore, mosaicism of a nor-
mally structured Y chromosome is
unlikely in this patient. However,
some of the identifiable fragments
of the Y are located principally in
the distal Yq and, thus, would be of
little use in detecting mosaicism
involving an abnormal Y chro-
mosome lacking that region. The
DNA hybridization studies alone,
then, cannot argue against low-
grade mosaicism for a structurally
abnormal Y chromosome in the
second patient. There is also the
possibility that a Y-bearing cell line
existed in tissues other than those
that were sampled or existed in the
fetal stage, but later eliminated.

Maleness in 46,XX males may
be explained by the X-Y inter-
change hypothesis, which states
that the Xg-bearing position of the
father's X chromosome can be re-
placed by a testicular-determining
portion of his Y chromosome, °
which hypothetically might occur |
as a result of interchange of ge-
netic material betweenthe Xand Y



chromosomes at paternal meiosis.
Consistent with this hypothesis is
the identification of certain single-
copy, Y-specific DNA sequences
that were detected in 12 of 19 XX
males who were tested by Page et
al.2 Thus, it appearsthat XY inter-
change can account for many
cases of XX maleness. In both
cases of XO maleness reported
here, however, there is no evi-
dence for genetic transfer of Y ma-
terial. The X chromosome in both
patients was of maternal origin.
Mosaicism may have accounted
for the differentiation of the geni-
talia along male lines in the first
patient. In the second patient, the
absence of a certain single-copy
Y-DNA sequence argues against,
but cannot exclude, the presence
of the testis-determining portion of
the Y chromosome.
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Editor's comment-—These pa-
tients, although extremely rare,
remind us how much we do not
know about normal sexual differ-
entiation. For several years, al-
tention focused on the presence of
H-Y antigen to explain differ-
entiation of the normal male fetus
along male lines. We now have
learned that H-Y antigen is proba-
bly of no consequence, even if it
exists. The concept that Y chro-
mosomal material is necessary for
differentiation of the gonad along
male lines has been defied by the
second patient, although mosa-
icism may have been present at

some time early in his life.

Of importance to clinicians. and
investigators is the concept that
cultures of fibroblasts from the go-
nads are exceedingly important
when karyotypes from lympho-
cyles or skin fibroblasts confuse
our interpretation of what has
taken place. Several years ago,
Goldstein et al (J Pediatr 1977,90:
604) described a short female with
stigmata suggestive of Turner's
syndrome and gonadal agenesis.
Cultures of skin fibroblasts and
lymphocytes revealed a 46XX
karyotype; when grown from biop-
sies of the gonadal streaks, fibro-
blasts had a karyotype of 45,XO.
Possibly, if fibroblasts had been
grown from the testes of the two
45,X0 males, Y chromosormal ma-
terial would have been more readi-
ly identifiable.



