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Summary. We report the a1-antitrypsin phenotypes of 2I patients with sex
chromosome mosaicism and their parents. The proportion of heterozygotes in the
group of parents is significantly greater (p < 0.01) than that proportion in both control
groups. The maternal or paternal contribution to the statistical significance of this
observation cannot be distinguished in our small sample of families.

Aarskog and Fagerhol (1970) have suggested that
mothers of children with sex chromosomal mosaic-
ism show a higher prevalence of either hetero- or
homozygosity for electrophoretically detectable vari-
ants of serum alpha1-antitrypsin. These authors
related the observed deviation of the phenotype
distribution to the occurrence of sex chromosome
mosaicism and postulated a possible causal relation-
ship. Since their number of patients was small, we
thought it would be worthwhile to study the dis-
tribution of alpha1-antitrypsin alleles in more
patients with different types of sex chromosome
mosaicism and their parents.

Methods
We determined alpha1-antitrypsin phenotypes accord-

ing to Fagerhol's and Laurell's method (1970) with
antigen-antibody crossed electrophoresis in each sample,
and measured its concentration immunologically
(Kueppers, 1967). Data for the control groups were
derived from two sources; one population from northern
Germany (462 individuals) (Goedde et al, 1970;
Kueppers, 1971) and one Norwegian population sample
(2 830 individuals) (Fagerhol, 1967) with the following
frequencies of the relevant phenotypes; FM; not deter-
mined, 0.025, MS; 0.046, 0.041, MZ; 0.014,0.029, M;
0.95, 0.90. The chromosomal studies were done ac-
cording to standard methods from cultured phytohem-
agglutinin-stimulated lymphocytes.
Our studies were carried out during a period of one

year. The patients had been ascertained previously by

one of us (E.P.) in a genetic clinic for a variety of reasons
related to growth and sexual development. The
majority were phenotypic females aged 8 to 29 years at
the time of study. All patients and their parents were
living in northern Germany.

For comparison of parents and controls the proportion
of heterozygotes in the control populations was treated
as a constant and the deviation from that proportion was
tested using binomial tables.

Results and discussion
The results of our chromosomal and alphal-

antitrypsin studies are summarized in Table I.
The concentrations of alpha1-antitrypsin were
normal for each phenotype. Of the 21 patients, 16
showed the usual phenotype M, three were MS,
one was MF, and one was MZ. Of 18 mothers
tested, 14 showed phenotype M, two were MS, and
two were MF. Of 11 fathers tested, eight had anM
phenotype, one was MF, and two were MZ.
The prevalence of all heterozygotes combined

(MF, MS, MZ) was significantly greater (0.005<
P <0.01) in the parent group than in both control
populations. We cannot discern with certainty
from our data whether the higher prevalence of
heterozygosity in the parents is due to the contribu-
tion of mothers or fathers to the total group. While
our data thus tend to support Aarskog's and
Fagerhol's contention (1970) of a skewed distribu-
tion of alpha1-antitrypsin phenotypes among
parents of children with sex chromosomal mosaic-
ism, they do not indicate that heterozygous mothers
contribute more towards the disturbed distribution
than fathers.

These unexpected findings cannot be readily
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TABLE
ALPHA1-ANTITRYPSIN PHENOTYPES OF INDIVIDUALS WITH SEX CHROMOSOME MOSAICISM

AND THEIR PARENTS

Type of No. of Cells Proportion of Pi Phenotypes
Case Date of Birth Mosaicism* Studied Different Cell

Lines Proband Mother Father

1 24.12.50 XO/XX 30 14:16 M M M
2 13.8.59 XO/XX 25 2:23 M M M
3 25.2.49 XO/XX 30 8:22 M M nd
4 29.5.57 XO/X + ace 38 16:22 MS MS nd
5 10.3.63 XO/XXr 60 42:18 M M M
6 26.12.41 XO/XX/XXp- 60 26:16:18 M M M
7 31.12.55 XO/XX 50 12:38 M M MZ
8 23.2.09 XO/XX/XXX 60 49:10:1 MS nd nd
9 11.8.54 XO/XXqi 50 16:34 M M nd
10 14.3.38 XY/XXY/XXXY 100 13:83:4 M M nd
11 30.8.62 XO/XX 30 20:10 M M M
12 19.12.61 XO/XX 30 9:21 MZ M MZ
13 8.11.43 XO/XY 30 15:15 M nd nd
14 4.10.50 XO/X+ace 32 25:7 MS MS nd
15 12.6.60 X+ace/XX 45 10:45 M M M
16 29.11.65 XO/XX 30 2:18 MF MF MF
17 22.7.55 XO/XX 60 27:33 M MF M
18 6.5.49 XO/XY 75 67:8 M nd nd
19 28.1.68 XO/X + ace/XYY? 65 40:19:6 M M nd
20 2.10.58 XO/XXqi 30 3:27 M M M
21 14.5.51 XO/XX 22 7:15 M M nd

a The cytogenetic data are given in terms of the Chicago nomenclature (1966).
nd= not determined.

interpreted at present. The small number of
observations should caution against premature
conclusions. Nevertheless, the possibility exists
that unusual Pi phenotypes may in one way or

another predispose to sex-chromosomal anomalies
in offspring of their carriers. The absence of familial
aggregation of sex chromosome anomalies would
argue against this, but a more detailed analysis
might be necessary to resolve that question. There
is general agreement that most instances of sex

chromosome mosaicisms are of postzygotic origin.
Mitotic non-disjunction could then, perhaps occa-

sionally, be the result of some unknown influence of
certain Pi phenotypes upon an originally euploid
zygote. As long as nothing is known about the
normal function of alpha1-antitrypsin during
development it remains open whether it could
influence cell division. This could be tested in vitro.
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