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Identification of C trisomies in human abortuses*
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Summary. Fifteen cell lines initiated from embryonic tissues of abortuses with
C trisomy were frozen and stored. They were thawed and karyotyped again with
banding techniques. Trisomies 7, 8, 9, 10, and 12 were identified. Some charac-
teristics of these abortuses are discussed in connection with the chromosome
identifications.

The high frequency of chromosome anomalies in
early spontaneous abortions had been clearly demon-
strated. Recent studies (Boue and Boue, 1973a;
Kajii et al, 1973; Therkelsen et al, 1973) have found
about 60% of the products of these abortions to ex-
hibit abnormal karyotypes. Many years of work
were required to collect a sufficient number of speci-
mens to permit epidemiological studies and statisti-
cal evaluation of these anomalies (Boue et al, 1974b).
Thus most of the chromosomal analyses were car-
ried out before the banding techniques for the
identification of human chromosomes were de-
veloped.
From 1966 until 1972, 1498 abortuses were

karyotyped in our laboratory and 921 chromosome
anomalies were identified using the standard Giemsa
staining technique for chromosome analysis. As
far as technically possible, cell lines were initiated
from primary cultures of embryonic cells and then
stored frozen in liquid nitrogen. This material
permitted retrospective identification of the precise
chromosomes involved in the anomalies using band-
ing techniques.

In this paper the identification ofsome C trisomies
are reported.

Materials and methods
Cell lines. Fifteen cell lines with C trisomy which

were initiated from embryonic tissues between 1966 and
1973 were stored frozen in liquid nitrogen. Details on
the initiation and the storage of cell lines have been pub-
lished elsewhere (Boue et al, 1968).
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Tissue culture and chromosome preparation.
After thawing, cells were cultivated first in Petri dishes
in a CO2 incubator then trypsinized and grown in glass
prescription bottles. The medium used was BME
Eagle with 10%,' calf serum. Chromosome preparations
were made by conventional methods. Chromosome
analysis was made on each cell line using three tech-
niques. (1) The conventional Giemsa staining tech-
nique; (2) the Q-banding technique using quinacrine
mustard staining; and (3) Giemsa staining after trypsin
treatment. The G-banding technique routinely used in
the laboratory (Bou6 and Boue, 1973b) was derived from
Seabright's method (1971).

Results and discussion
The results of the analysis of the 15 cell lines with

C trisomy are shown in Table I. In twelve C auto-
somal trisomies, Trisomies 7, 8, 9, 10 and 12 were
identified among 12 cases of autosomal trisomy. In
one case (523) a pericentric inversion of chromo-
some 9 is associated with trisomy 8. The peri-
centric inversion of chromosome 9 was transmitted
by the father who is homozygous for this pericentric
inversion and whose parents were unrelated.
Fig. 1 shows the details of the C chromosomes in
some of these autosomal trisomies after trypsin
treatment. Other series were recently reported
with the identification of 15 (Kajii et al, 1973;
T. Kajii, personal communication, 1974), 10
(Therkelsen et al, 1973), and five (D. H. Carr,
personal communication, 1974) abortuses with
autosomal C trisomy. Two observations of trisomy
7 were also reported (Kuliev et al, 1973; McCreanor
et al, 1973). These results are summarized in
Table II. Thus all the autosomal C trisomies
have been observed in abortuses. The most
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TABLE I

Karyotype Case No. Maternal Age Previous Pregnancies Length of Developmental
(yr) Term Aborted Pregnancy Age of Embryo

.__ _ _ . _w
k

47,XX,7 247 26 0 0 9 28 dy
47,XX,7 1184 30 0 3 13 35 dy

47,XY,8 523 38 2 4 9 25 dy
47,XX,8 1541 34 1 1 10 3mm

47,XX,9 214 43 0 1 12 40 dy
47,XX,9 516 21 1 0 9 35 dy
47,XY,9 1154 33 1 0 11 30 dy
47,XX,9 1453 25 1 1 16 28 dy
47,XX,9 2875 25 1 0 9 38 dy
47,XY,10 1233 46 0 0 42 dy
47,XX,10 1595 31 1 0 12 42 dy

47,XY,12 1631 42 0 1 10 2.5 mm

47,XXY 1089 32 0 1 16 1.5 mm
47,XXY 1554 30 0 0 13 42 dy
47,XXY 3011 38 8 0 25 dy
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FIG. 1. Partial karyotypes of C-group trisomies 7, 8, 9, 10, and 12 observed in abortuses. Giemsa staining after trypsin treatment.

frequent being apparently trisomies 7, 8, 9, and
10; but it is not possible to try to evaluate the rela-
tive frequency of each trisomy C in abortuses on the
basis of these few observations.

In three of our cell lines the extra C chromosome
was identified as an X chromosome. Before the Q-
banding technique became available, the 47,XXY
karyotype was difficult to identify with certainty in
abortion specimens. A karyotype with 47 chro-
mosomes, including 16 C chromosomes, five G

chromosomes, and a positive sex chromatin with
one Barr body could be classified either as 47,XXY
or as 47,XX,G + in the absence of male phenotypic
characteristics. Fluorescent staining allows the
retrospective identification of these cell lines.
As precise identification of the extra chromosome

in trisomies detected in human abortuses was not
possible until the development of the banding tech-
niques the analysis of different morphological and
epidemiological features of these abortions was

266

jA. db 40 44 -,&
I v &

0. 0 9

*-.- 00 I& A& AO

a v v
m 00 *K.m v
p

:.: %. Alk *awl.,... w n

t % I

ak.
v ri.:.

V., 6

Ak
AMW

s

AL. t
.4 t 11110 IF v.q., it ItI p 4

.4 9 612 44

copyright.
 on M

ay 22, 2023 by guest. P
rotected by

http://jm
g.bm

j.com
/

J M
ed G

enet: first published as 10.1136/jm
g.12.3.265 on 1 S

eptem
ber 1975. D

ow
nloaded from

 

http://jmg.bmj.com/


C trisomies in human abortuses

TABLE II
AUTOSOMAL C TRISOMIES IN ABORTUSES

D.H.
Extra Pre- Carr, Therkel- Kuliev McCreanor

Chromo- sent Kajii personal sen et al et al
some Study communi- et al (1973) (1973)

cation, (1973)
1974

61
7 2 4 2 2 1 1
8 2 3 2 3
9 5 1 3
10 2 3! 1 2
11 2
12 1 1 [_ _ _ __ _ _ _ _

difficult. With the classification of these anomalies
in chromosome groups, trisomies involving different
extra chromosomes were grouped together. This
was particularly confusing in the C group which in-
volved the X chromosome as well as seven auto-
somal pairs.

In the present study it must be emphasized that
the C trisomies identified represent only a selected
fraction of the C trisomies which were observed
during a systematic study of early spontaneous
abortions. In 921 abortuses with chromosomal
aberrations, 86 C trisomies were observed; in 73 of
these, macroscopic and microscopic pathological
examination was possible. Thirty-eight were
blighted ova with no detectable embryonic forma-
tion, 20 had embryos of less than 25 days' develop-
ment, and in 16 the embryonic development was
more than 25 days (Boue and Boue, 1973a).
From these results it is clear that autosomal C tri-

somies lead to early developmental arrest before any
embryonic formation becomes evident in more than
50%i of the specimens collected. Since initiation
of cell lines from primary cultures of amniotic or
chorionic cells is not possible, the retrospective
identification of the extra chromosome on frozen cell

lines selected the specimens in which there was an
embryonic formation and in which the initiation of a
cell line was successful. During these studies we
found that the lifespan of cell cultures was related to
the developmental age of the embryo (Boue et al,
1975) and consequently long-term cell cultures
were more successful when the developmental age
was longer.

In most of these cases a microscopic examination
of the embryo was not possible, these embryos are so
small that a choice between tissue culture or histo-
logical examination had to be made.

Nevertheless some differences seem to emerge;
developmental age was shorter in trisomies 7, 8, and
12 and longer (28 to 42 days) in trisomies 9 and 10

(see Table I). The embryo with trisomy 7 studied
by Kuliev et al (1973) was only 6 mm long.

Microscopic examination of the placentas was
carried out on these specimens by Philippe (1974).
The main characteristics were rare villi of small size
mostly without blood vessels, underdeveloped
trophoblast, and Breus' mole. In some cases large
cytotrophoblastic cells were seen in the mesenchy-
mal core of the villi. When the developmental
arrest of the placenta could be determined it was
found to occur before the developmental arrest of
the embryo itself (case 1541: 19 days versus 25 days
for the embryo; cases 1554 and 1555: 28 days versus
42 days for the embryos). A study of the growth
characteristics of the cell lines with this trisomy has
shown a mean doubling time of 50 hours (Cure et al,
1974); this decreased rate of cell growth may explain
the decreased growth of the placenta.

In the epidemiological study on abortions the
mean maternal age in the group of 441 trisomies was
31.3 (± 0.6) years, but variations were observed
between the different groups of trisomies, trisomies
D and G having a higher maternal age (32.5 and
33.2, respectively). The mean maternal age for 72
C trisomies was 30.9 (± 1.6) (Boue et al, 1974). In
these 15 observations which belong to the whole
group of 72 C trisomies the mean age was 32.9; the
mean maternal age of the five trisomies 9 was 29.4,
but the number of observations is too small to make
comparisons.

Pearson et al (1973) have observed two chromo-
some 9 bodies in about 2.5% of human sperma-
tozoa reflecting the high rate of meiotic non-dis-
junction of chromosome 9 in male gametogenesis.
In our abortion material the mean maternal age
for abortuses with a normal karyotype (509 speci-
mens) is 27.5 ± 0.4. This age is the same as the
mean age of mothers giving birth to a live-born
infant in France.
The previous obstetrical events of the patients in

this group are similar to those observed in the epi-
demiological study. Eight of 15 had one or more
deliveries (49% in the whole study); seven of 15
had abortions (39% in the whole study). Six of
these patients were followed after their abortion
with C trisomy. Three had no subsequent preg-
nancies (cases 1233, 1541, and 1555), one had one
child (case 523) and one had two children (case
1154); all these offspring were normal. One case
(2130) had another spontaneous abortion, a blighted
ovum which was karyotyped as 47,XX,G+ (sex
chromatin positive).

In living subjects, autosomal C trisomies have been
observed mainly in mosaics; recently some cases
of apparently homogeneous trisomy 8 have been
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reported (Casperson et al, 1972; Kakati et al, 1973;
Jacobsen et al, 1974). Trisomy 8 like trisomies 13,
18, and 21 and monosomy X and 47,XXY may lead
either to spontaneous abortions or to liveborn off-
spring. But some differences appear: in abortuses
with trisomies 13, 18, and 21 and monosomy X and
47,XXY the arrest of development take place more
frequently at 5-6 weeks, sometimes at 7 to 12 weeks
or even during the second trimester of pregnancy
showing different stages of development from early
abortion to still birth and to liveborn subjects. In
the abortuses with trisomy 8, however, the arrest of
development occurred very early (fourth week) and
in living subjects with apparently the same karyo-
type this anomaly seems much less deleterious than
trisomies 13, 18, or 21.

These studies have been supported by research grants
from INSERM (Institut National de la Sant6 et de la
Recherche Medicale), and from DGRST (D61lgation
G6n6rale A la Recherche Scientifique et Technique).
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