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SUMMARY 

The frequency �a�~�d� pattern of acrocentric associations were 
studied in 50 couples with a history of spontaneous abortions, still 
births, neonatal deaths and children with congenital abnormalities 
and compared with 26 couples with normal children. A high fre
quency of DIG association was observed in all the cases with a 
history of repeated abortions. The observed value was higher than, 
the expected ratio in parents with history of repeated abortions 
and history of still births and neonatal deaths. The acrocentric 
chromosome association index was observed to be high in parents 
with history of repeated abortions and history of congenitally mal
formed children. 

I ntrocuction 

The primary cause of aneuploidy, re
sulting in chromosomal abnormalities 
such as trisomy, monosomy and mosaic
ism is due to chromosomal non-disjunc
tion during cell division. An increased 
frequency of associations among acro
centric chromosomes might predispose to 
non-disjunction during cell division 
(Ohno et al 1961). However their pre
disposition to non-disjunction is not well 
understood. The acrocentric chromo
some association has been of special in
terest in couples with reproductive dis
orders to understand the predisposition 
to non-disjunction of satellated chromo
somes. Therefore an attempt has been 
made in this to measure the frequency 
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and pattern of associations of acrocentric 
chromosomes in couples with reproduc
tive disorders. 

Material and Methods 

Fifty couples with reproductive dis
orders referred for cytogenetic investiga
tions have formed the material for the 
study. These couples were divided into 
three sub-groups: 

(1) 20 couples (20 males in the age 
range of 26-45 years and 20 females in 
the age rnage of 20-38 years) with a his
tory of repeated abortions. 

(2) 18 couples (18 males in the age 
range of 25-35 years and 18 females in 
the age range of 20-38 years) with a his
tory of still births and neonatal deaths 
and 

(3) 12 couples (12 males in the age 
range of 26-35 years and 12 females in 
the age range of 20-32 years with a his-

) 
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tory of congenitally malformed children. 
20 normal couples (20 males and 20 

females in the age range of 25-45 years 
and 20-35 years respectively) without 
such complications as indicated earlier, 
but had normal children were taken as 
indicated earlier, but had normal child
ren were taken as controls. 

The chromosomal preparations obtain
ed from lymphocyte cultures were stain
ed according to Seabright !1971) and 
Scheres (1974). The associations of 
satellated chromosomes were secored 
according to the standard procedure of 
Zang and Back (1967). In each meta
phase spread, the following parameters 
were analysed: 

(a) All types of associations. 
(b) The number of each type of as

sociation. 
(c) The number of D and G group 

chromosomes associated. 
(d) The total number of acrocentric 

,.. chromosomes associated and 
(e) The total number of associations. 

Results and Discussion 
The assessment of satellite association 

frequency and pattern was performed in 
50 couples of reproductive disorders and 
20 cases with history of normal children 
as control group The association fre
quency ref>ults in each group are given 
in Table I. A slightly increased number 
of associations were observed in females 
in all the three groups. There was no 
significant difference in the number of 
associations per metaphase in the study 
groups and controls but the mean num
ber of chromosomes associated per meta
phase showed higher values in study 
groups. 

The distribution of different types of 
associations in the study groups and con
trols is presented in the Table II. The 
association of two acrocentric chromo-
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TABLE II 
Distribution of Different Types of Associations of Acrocentric Chromosomes 

Multiple 

Study Groups 

Number 
of Me
taphases 
screened 

Types of Associations 
Total 

DG DD GG III IV V VI 

1. History of repeated 
abortions 

2. History of still 
births and 
neonatal deaths 

3 . History of con
genitally abnormal 
children 

4 . Parents with 
normal children 

P = Female; M 

F 400 
M 400 

F400 
M 400 

F 240 
M 240 

F 400 
M 400 

Male. 

• 

154 
148 

92 
112 

100 
86 

106 
120 

62 
58 

58 
45 

38 
40 

64 
52 

somes, such as DG, DD, GG were most 
frequent in all the study groups. The 
DG type of association was high in the 
cases with history of repeated abortions. 

The distribution of D and G group 

44 
32 

30 
42 

29 
28 

46 
32 

46 
46 

34 
46 

17 
f9 

22 
12 

25 14 
37 10 

45 27 
31 13 

1 
3 

1 
2 

1 
3 

1 
1 

1 
1 

325 
307 

238 
260 

207 
204 

288 
248 

chromosomes in association is summaris
ed in Table III. The number of D and G 
chromosomes participated in the associa
tion was high in 1 and 2 study groups 
(Table III) as compared with controls. 

TABLE lii 
Distribution of D and G Group Chromosomes and DIG Ratio 

No. of 
Metaphases 

screened 

Per cent Association DIG ratio 
Study groups 

1 . History of 
repeated 
abortions 

2. History of 
still births 
and neonatal 
deaths 

3 . History of 
congenitally 
abnormal 
children 

4. Parents with 
Normal 
children 

F 400 
M 400 

F360 
M 360 

F 240 
M 240 

F400 
M 400 

D 

19.0 
17.9 

15.7 
16.3 

19.8 
19.4 

16.8 
13.4 

G 

17.5 
17.6 

15.3 
16.8 

20.8 
20.0 

17.1 
17.1 

AI 

18.4 
17.8 

15.5 
16.7 

19.5 
19.7 

16.9 
15.3 

Observed expected 

1.62 1.5 
1.52 1. 5 

1.51 1.5 
1.54 1.5 

1.47 
1.46 

1.47 
1.40 

1.5 
1.5 

1.5 
1.5 

F = Female; M = Female; AI = Acroce11trk: Chromosome Association Index. 
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The observed value was higher than ex
pc:cted D/ G ratio in 1 and 2 study groups. 
The acrocentric chromosome association 
index (AI) of associations was calculat
ed by taking ,the total number of D and 
G group chromosomes available per as
sociation in each group. AI was observ
ed to be high in 1 and 3 study groups 
than the controls. 

The physical basis of satellite associa
tion is not clearly understood. However 
it is evident that the satellites present on 
the human acrocentric chromosomes 
would participate in the nucleolus or
ganization. It is also evident that there 
exists an extensive polymorphism for the 
nucleolus organizers. The size of the 
satellites or the number of the copies of 
the major RNA genes located on the 
satellites are variable. Zankl and Zang 
(19,74) and Schmid et al (1976) have 
shown that longer satellites produce 
higher association frequencies. 

In the normal course of cell division, 
the nucleolus appears in the cell during 
the interphase and after its function is 
over, the nucleolus distintegrates and 
the nucleolar material will organize into 
satellites and by the time the cell divi
sion reaches metaphase and then 
anaphase, the chromosomes should be 
ready to move towards the respective 
poles. But due to satellite associations, 
some times they may fail to disjoin and 
therefore non-disjunction may takes 
place as a result of which aneuploidy 
may occur. Most autosomal aneuploids 
end in abortion thus leading to reproduc
tive failure. However further studies 
are necessary to understand the role, the 
satellite associations have in predispos
ing to non-disjunction. 
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