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The occurrence of diverse chromosomal anomalies
within one family has been well documented
(Barnicot, Ellis, and Penrose, 1963; Benirschke et
al., 1962; Gustavson, Atkins, and Patricks, 1964;
Hamerton, Giannelli, and Carter, 1963; Hauschka
et al., 1962; Hustinx, 1966; Johnston and Petrakis,
1963; Lejeune et al., 1963; Miller et al., 1961;
Therman et al., 1961; Wright et al., 1963; Zer-
gollern et al., 1964; Brown et al., 1967).

In this report a Negro family with an unusual
combination of chromosomal anomalies is de-
scribed. The propositus was a trisomy-21 mongo-
loid, with a paternally-inherited D/D translocation.
A sib was shown to have an XXXXY sex chromo-
some constitution.

Case Reports
The propositus, a 4-year-old boy, was brought to the

Clinics because of poor speech development. He was
the product of an uncomplicated pregnancy and a full-
term normal delivery, birthweight 3-01 kg. and length
48-3 cm. An umbilical hernia was repaired at the age
of 2 years. There were no other problems except that
the developmental milestones were retarded. He was
able to sit up at 9 months, to stand at 12 to 15 months,
and to walk at 18 months. Physical eamintion showed
a fairly active, well-nourished 4-year-old child, weight
17-3 kg. (above 50th centile), length 101 cm. (25th cen-
tile), and head circumference 508 cm. (above 50th cen-
tile). He could only say a few words that his mother
understood. The eyes were wide spaced, with epican-
thal folds and mongoloid slants; the irides and fundi
were normal. The fifth fingers were short and incurved,
and there was wide separation of the first and second toe
bilaterally. The heart sounds were normal and no
murmurs were audible. There were no palmar simian
creases, but the axial triradii were distal. The clinical
diagnosis was Down's syndrome.
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There were 2 other sibs, both male. A younger
brother was 8 months old and the product of a 40-week
gestation, birthweight 1-82 kg. Physical examination
revealed a small well-nourished infant weighing 6-8 kg.
(below the 10th centile), with a length of 62-2 cm.
(below the 10th centile) and a head circumference of
43-2 cm., equivalent to that of a 6-month-old infant.
He could roll over, but he could not sit by himself.
There were hypertelorism, strabismus, bilateral epicani-
thal folds, and slight antimongoloid slanting of the eyes.
There was a high-arched palate. The heart was normal.
The nipples were widely spaced. An umbilical hernia
was present. No palmar simian creases were noted.
The penis was small with a normal urethral opening, the
testes were undescended, and the scrotum appeared
normal. Radiological examination of the elbows was
negative, with no evidence of radio-ulnar synostosis.
An older brother, aged 6, showed normal physical and

psychomotor development.
The father, who was 31, was born in Barbados and

was phenotypically normal. His sister had had 2
spontaneous abortions and a phenotypically normal
daughter. The mother of the index case was 40 and
appeared normal. She gave no history of any other
pregnancies or miscarriages. There was no family
history of mental retardation or of congenital abnor-
malities.

Cytogenetic Findings
The chromosomes of both parents and the three

children were studied in leucocytes cultured by a modi-
fication of the method of Moorhead et al. (1960). The
chromosome counts are sunmmnarized in Table I. All
cells of the propositus contained 46 chromosomes with
trisomy in the G group (21-22). In addition, there were
only 4 normal members of the D group (13-15). In
place of 2 large acrocentric chromosomes there was an
odd metacentric chromosome comparable in size to a
No. 3 which was interpreted as a D/D translocation since
the remainder of the karyotype, with the exception of the
trisomy in the G group, appeared to be normal (Fig. 1).
The modal number of the younger sib was 49, with 3

additional chromosomes in the C group (6-X-12). In
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FIG. 1. Karyotype of the propositus showing trisomy-21 and a D/D translocation replacing two members of the D group. The presumedD/D translocation is indicated by an arrow.

TABLE I
SUMMARY OF CHROMOSOME COUNTS OF CULTURED

LEUCOCYTES OF MEMBERS OF FAMILY

Chromosome Counts
Total Cells Counted

44 145 46 47 48 49

Propositus - - 66 - - - 66
Younger sib _- - - 3 94 97
Older sib - 2 60 - - - 62
Father 3 63 - - - - 66
Mother - 2 64 - - - 66

TABLE II
NUMBER OF SEX CHROMATIN BODIES FOUND
IN BUCCAL SMEAR CELLS OBTAINED FROM

YOUNGER SIB

0 1 2 3 Total Nuclei Counted
187 33 20 9 249

(75-1%) (13-3%) (8%) (3 6%)

conjunction with autoradiographic and sex chromatin
findings, this karyotype was interpreted as showing an
XXXXY sex chromosome constitution, with the auto-
somes appearing normal. The data obtained from
examination of Feulgen-stained buccal smears for sex
chromatin are shown in Table II. Of 249 nuclei,
9 (3 6%) were found to have 3 sex chromatin bodies. Of
300 polymorphonuclear cells examined in a Wright-
stained blood smear, 8 contained a single drumstick and
2 had double drumsticks. Aliquots ofleucocyte cultures
were continuously labelled with 3H-thymidine (New
England Nuclear, specific activity 2 Ci/mM, final con-
centration 0-2 iLCi/ml.) for 4 hours before harvesting to
cells labelled late in the S period. Colcemid was added
1 hour before terminating the cultures. After staining
with acetic orcein suitable well-spread metaphases were
photographed. Autoradiographic stripping film (Kodak
AR 10) was applied to the slides in the dark for 4 days
before developing. Labelled metaphases were photo-
graphed and composite karyotypes were prepared with
the aid ofphotographs taken before the autoradiographic
film was applied to the slides. Three heavily labelled X
chromosomes were demonstrable in 40% of the labelled
metaphases (Fig. 2).
The father's modal chromosome number was 45, with

only 4 normal members of the D group present. A

large metacentric chromosome similar to that found in
the cells of the propositus was present in place of the
2 missing members of the D group. The karyotype
was otherwise normal (Fig. 3).
The karyotypes of the mother and the older sib were

normal with a marker satellite in one member of the D
group.
The family of the paternal aunt was not available for

study. A pedigree is shown in Fig. 4.

Other Studies
Erythrocyte antigen studies done on the family are

summarizd in Table III. There were no unexpected
findings. Unfornmately, at the time of these studies no
Xg' antiserum was available to test forthe presence ofthis
sex-linked antigen. Transferrin, haptoglobin, Gm, and
Gc data showed normal inheritance patterns.
The sera ofboth parents were negative for thyroid anti-

bodies against microsomal and colloidal antigens.

Discussion
In some of the families in which diverse chromo-

somal anomalies have been descrbed the findings
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316 Atkins, Bartsocas, and Porter

FIG. 2. Metaphase plate of the younger sib labelled with tritiated thymidine and showing 49 chromosomes, including 3 late-replicating
X chromosomes indicated by arrows.

TABLE
RESULTS OF BLOOD GROUP ANTIGEN

Rh: 1 2 3 4 5 8 10 K: 1 3 4 6
Probable

ABO D C E c e CW V Genotype P, K Kpa Kpb jsa

Propositus A, + 0 0 + + 0 0 cDe/cDe + 0 0 + 0
XXXXYsib Al + 0 0 + + 0 0 cDe!cDe + 0 0 + 0
Normal sib A2 + + 0 + + 0 0 CDe/cDe + 0 0 + 0
Father A2 + + 0 + + 0 0 CDe/cDe + 0 0 + 0
Mother Al + 0 0 + + 0 0 cDe/cDe + 0 0 + 0

All family members were tested for the following rare antigens, with negative results: He, Vw, mg, Wr5.
XXXXY sib is Gm (-3, ?5). Reaction with Gm (5) system was intermediate. He may not have had the Gm (5) antigen fully developed for complete

inhibition.
Normal sib has no detectable haptoglobin.
Mother has antibody (ab) with Gm (2) system. This antibody was not investigated.
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AND SERUM PROTEIN STUDIES

Le" Leb M N S s Lul Fy5 Jka Gm (1) (2) (3) (5) Inv (1) Haptoglobin Transferrin Gc
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suggest a familial tendency toward nondisjunction
(Hauschka et al., 1962; Miller et al., 1961; Johnston
and Petrakis, 1963; Therman et al., 1961; Wright
et al., 1963). In other families the presence of a
translocation is associated with additional chromo-
somal anomalies. Hamerton et al. (1963) described
a family in which one of two D/D translocation
carriers had a trisomy-21 mongoloid son. The
family studied by Zergollern et al. (1964) had a
D/D translocation transmitted through three
generations, with one of the translocation carriers
having a mongoloid son with trisomy-21 as well as
the D/D translocation. Similar findings have been
described in a family reported by Brown et al.
(1967). Hustinx (1966) also found a D/D trans-
location transmitted through three generations with
one of the carriers having a mongoloid offspring
with trisomy-21 as well as the D/D translocation.
Another family studied by Hustinx showed a D/D
translocation occurring in a mother who had a
daughter with trisomy-21 and an XO sex chromo-
some constitution. Lejeune et al. (1963) found a
2/22 translocation transmitted over three genera-
tions of a family which included a girl with Turner's
syndrome and an XO sex chromosome constitution
as well as the 2/22 translocation. The simul-
taneous occurrence of a D/D translocation and an
XXY sex chromosome constitution in one patient
has been noted by Lejeune, Turpin, and Decourt
(1960).
Though chromosome studies of the paternal

aunt of the propositus could not be done, the fact
that she had two spontaneous abortions suggests
that she may be a D/D translocation carrier. In the
family under discussion, as well as in the published
examples, it is possible that non-disjunction may be
caused by the presence of a translocation that inter-
feres with normal meiotic pairing. However, the
data are biased because of selection of these
families, many of them being selected because of the
presence of mongolism.

Summary
A family is described in which the propositus, a

trisomy-21 mongoloid boy with a D/D translocation,
inherited the D/D translocation from his pheno-
typically normal father. A sib was found to have
an XXXXY sex chromosome constitution. It is
possible, though the evidence is inconclusive at

present, that there is a relation between the presence
of a translocation and the occurrence of non-
disjunction.
We are grateful to Miss Ida Leone and Mrs Charlotte

Kayavas for technical assistance. Blood grouping
studies were done by Mrs Helen M. Greitzer and Dr. L.
K. Diamond of the Blood Grouping Laboratory, Boston,
Massachusetts. Dr. Sophia Bamford examined the
blood smears of the XXXXY patient for drumsticks.
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Addendum
After submitting this paper it was learned that there

was an 1 1-year-old illegitimate son of the father of the
propositus. Cytogenetic studies of this phenotypically
normal boy showed a chromosome number of 45, with a
D/D translocation. The remainder of the karyotype
was normal.
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