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ABSTRACT Cytogenetic assays in peripheral blood lymphocytes (PBL) have been done to assess the incidences
of chromosomal aberrations among Meos and Sunni Muslims of Haryana. Baseline frequencies of chromosome
aberrations (CA) were assessed in 28 subjects from each cast. The mean frequency of chromosomal gaps in Meos
was found to be 0.786 + 0.686 and the frequency of chromosomal break was 0.429 + 0.504. Mean frequency of the
satellite association in Meos was found to be 1.357 + 1.821. Among the Sunni Muslims the mean frequency of
chromosomal gaps was found to be 1.250 +0.701 and the frequency of chromosomal breaks was 0.643 + 0.488.
Mean frequency of satellite in Sunni Muslims was found to be 1.250 + 1.435. Statistically non-significant differences
were observed for the gaps, break and satellite associations, whereas values for total aberrations were found to be
statistically significant among Meos and Sunni Muslims. The mean values for chromosomal aberrations and
satellite associations were higher in Sunni Muslims (1.893) than in Meos (1.214).

INTRODUCTION

Routine exposure to a variety of mutagens,
carcinogens, other chemicals and radiations
makes it necessary to analyze the cells at
metaphase as these can be ahealth hazard to the
future generations. Peripheral blood lymphocyte
culture techniques have been found to be of prac-
tical importance in analyzing the detailed mor-
phology of mammalian chromosome. Human
chromosomes have been repeatedly studied
(Ford et al. 1958; Tjio and Puck 1958 and Chu
and Giles 1959). Tissue culture technique aso
enables usto recognize structural chromosomal
aberrations. Thismethod isused to monitor peo-
ple exposed to various mutagens and carcino-
gens (Hedner et al. 1982). Exposure to physical
or chemical agents, viruses and life style habits
including smoking and alcohol consumption af -
fect the genetic material of the individua that
can be detected in the form of various types of
chromosomal aberrations. Induction of human
lymphocytes with physical agentslikeionizing
radiations, ultraviolet rays and chemical agents
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may lead to either double stranded breaks (ex-
posed at G phase of the cell) inthe DNA that can
be equated with the chromosome breaks (Wol ff
1973, 1978; Evans 1977), and the mispairing of
these breaks leads to the formation of the aber-
rant chromosome that after replication giverise
to full chromosome aberrations involving both
chromatids or lesions in the chromosomes that,
if unpaired, lead to aberrations of only chroma-
tid type rather than full chromosome aberrations
irrespective of the part of thecell cycleinwhich
the cellsare exposed. Occurrence of chromosom-
al aberrations indicates the biological conse-
guences of the exposure as well as signal a po-
tential problem in the population of even seem-
ingly normal cells, whereit isexceedingly diffi-
cult to quantify any abnormalties. Kucerova et
al. (1985) carried out cytogenetic investigation
on newborns of three distinct areas of Czecho-
slovakiato study the effect of different levels of
chemical pollution in the environment and ob-
served asignificant increase in the chromosom-
al aberrations. Bender et al. (1988) observed more
frequency of chromatid deletions and dicentric
chromosomes in healthy individual s but no sig-
nificant influence of smoking, age and sex on
these aberrations. Similarly no correlation was
found between dicentric and tricentric chromo-
somes, acentric fragments, double minutes and
age, sex and radiation exposure (Awaand Neel,
1986). However, other studies showed theinflu-
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ence of age, sex, race and cigarette smoking on
the frequency of chromosomal aberrations (Obe
and Herha1978; Evans1979; Lambert et al. 1978;
KrishnaMurthy 1979; Hopkin and Evans 1980;
Butler 1981; Vijayalaxmi and Evans 1982; Soper
et al. 1984; Margolin and Shelby 1985; Galloway
et al. 1986; Wulf et al. 1986; Yadav and Thakur
2000 4, b; Yadav et a. 20014).

People engaged in different occupationslike
farming and in industries are exposed to a vari-
ety of chemicalswhich are mutagensand/or car-
cinogens. Cytogenetic monitoring of such per-
sonnel includes study of numerical and struc-
tural chromosome aberrations. Most of the chem-
icals used by the agricultural workers and pesti-
cide sprayers have produced chromosomal ab-
errations in human somatic cell (Czeizel et al.
1973; Pilinskaya 1974, 19824, b, Van Bao et al.
1974; Larripaet a. 1983; Kurinniz 1984; Paldy et
al. 1987; Ritaet al. 1987; Sharmaand Sobti 1988;
Rupaet al. 1989; Yadav and Kaushik 2002). An
increase in chromosomal aberrations has also
been observed in the cytogenetic investigations
of the hospital workers dealing with anesthesia
and antitumour drugs (Waksvik et al. 1981; L au-
rent et a. 1984; Sort et al. 1984; Benhamou et al.
1988). Increase in chromosomal aberration has
also been observed in the cytogenetic investi-
gations of Goldsmiths (Yadav and Seth 1998a),
nickel-chrome electroplaters(Yadav et a. 2001c)
and Stainless steel welders (Yadav et al. 2001b).
There is only one published report of cytoge-
netic investigations on arandom sample of gen-
eral population from Haryana(Yadav et al. 2002).

Before eval uating the biological significance
of induced aberrations it is necessary to know
thefrequency and variability in the frequency of
aberrationsin normal populationwhichisof great
interest in itself and for comparative purposes.
Accordingly, during the present investigation on
the Meos and Sunni Muslims of Haryana, the
base line frequency of chromosome aberrations
has been evaluated.

MATERIALSANDMETHODS

Peripheral blood cultures of normal indi-
viduals belonging to Meos and Sunni Mus-
limswere set up to study the presence of chro-
mosomal aberrations. For cytogenetic studies
28 individuals from each caste were selected
randomly from the Meo and Sunni Muslim
population from Gurgaon, Faridabad, Kaithal,
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Jind and Kurukshetradistricts of Haryana. About
10 ml blood wastaken from each individual in
heparin coated green top tube by veinpunc-
tureinthearm. Short term lymphocyte cultures
were setup (Moorhead et al. 1960).

For study of chromosomal aberrations, the
cells were cultured for 48 hours, slides were
prepared and stained with 4% Giemsa sol ution.
At least 100 cells (first division metaphases)
from each subject were scored. The criteria of
ISCN (1985) were used for categorizing the
chromosome aberrations. Only gaps and breaks
were taken into account. Statistical analysis
was done by applying student’s ‘t’ test (Col-
ton 1980).

Satellite Associations

For study of satellite associations, cellswere
harvested at 72h. In each sample 100 metaphases
were analyzed. The SAs involve a specific ar-
rangement of acrocentric chromosomes (D.G.)
with their satellites directed towards each other.
The types of SAs recorded during the present
study were asfollows:

(1) D-D (5) 2G-D
(2) D-G (6) 2G-2D
(3) GG (7) 3D
(4) 2D-G

Thefollowing criteriaof SAsused by Hansson

(1970) were applied.

1 The satellite ends of the associating chro-
mosomes had to be directed towards each
other with their longitudinal axes meeting be-
tween their short arm.

2 The distance between the centromeres of
associated chromosomes should not exceed
thetotal length of one*G’ chromosome after
excluding its satellite. If athread is visible
between the short arms of two satellite chro-
mosomes, the distance could be somewhat
longer, but should always be less than the
total length of one chromosome, the satellite
excluded.

RESULTS

The results regarding chromosomal aberra-
tions among the two endogamous groups were
evaluated. The occurrence of chromosomal ab-
errations (gaps and breaks) and satellite associ-
ations in different individuals are given in the
tables1, 2.

Themean frequency of chromosomal gapsin
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Table 1: Results of the chromosome aberrations
among M eos.

S. Gaps Breaks Total %age Satellite
No. frequency
1. 1 - 1 1 2
2. — - - - -
3. 1 1 2 2 -
4. 1 1 2 2 1
5. - 1 1 1 2
6. 1 1 2 2 -
7. - - - - 3
8. 1 1 2 2 1
9. 2 - 2 2 -
10. - - - - 2
11. 1 1 2 2 1
12. - 1 1 1 5
13. 2 1 3 3 -
14. - - - - -
15. 1 1 2 2 -
16. 2 - 2 2 2
17. 1 - 1 1 -
18. 1 - 1 1 2
19. 2 - 2 2 1
20. - 1 1 1 -
21. 1 - 1 1 -
22. - - - - 5
23. 1 - 1 1 -
24. 1 1 2 2 1
25. 1 - 1 1 7
26. - - - - -
27. - 1 1 1 3
28. 1 - 1 1 -

Table 2: Results of chromosome aberrations among
Sunni Muslims.

S. Gaps Breaks Total %age Satellite
No. frequency
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Meoswasfound to be 0.786 + 0.686 and the fre-
quency of chromasomal breakswas 0.429 + 0.504.
The mean frequency of total aberration was ob-
served to be 1.214 + 0.833. Mean frequency of
the satellite association in Meos was found to
be1.357+1.821 (Table3).

Among the Sunni Muslimsthe mean frequen-
cy of chromosomal gapswasfound to be 1.250 +
0.701 and the frequency of chromosomal breaks
was 0.643 + 0.488. The Mean frequency of total
aberrations was observed to be 1.893 + 0.786.
Mean frequency of satellite in Sunni Muslims
wasfoundtobe 1.250+1.435 (Table 3). Thet-test
valuesfor gaps, breaksand satellite associations
werefound to be non-significant, whilefor total
aberrations the value were significant in Meos
and Sunni Muslims (Table 4).

DISCUSSION

Analysis of structural chromosome aberra-
tions has proved to be a sensitive method for
revealing DNA damage and for detecting expo-
sure to certain genotoxic agents in vivo (Holl-
stein et al. 1979). Thefirst such abnormality in-
volving centric fusion of asmall and large acro-
centric autosome was reported (Turpin et al.
1959), while a translocation involving an auto-
some 3 and a medium sized chromosome was
observed in an apparently normal female (Book
etal. 1961).

L ubs and Samuelson (1967) observed acon-
siderable variability in breakage frequency (1%
t0 20%) in normal subjectswith an average 0.051
breaksper cell in culturefrom five men and 0.083
breaks per cell in culturefrom five women. Simi-
larly afrequency of 7.8% of breakage was con-
firmed in 22 normal subjects by Amarose and
Schuster (1971). Other workers have al so report-
ed an average breakage frequency exceeding 5%
inthelymphocytesfrom controls (Brogger 1971).
Littlefield and Goh (1973) found arange of 4%to
7% breaks in the lymphocyte preparation from
both men and women.

Variationsin metabolic processes and differ-
encesin genetic factors could beresponsible for
differencesin frequencies of breaks (Gripenberg
1965). This view was supported with regard to
spontaneous breakages in that the series of cul-
tures from the same person were found to have
higher breakage than series of culturesfrom oth-
er individuals. It may also be suggested that un-
defined seasonal variable may have pronounced
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Table 3: Results of chromosome aberrations and satellite frequency among Meos and Sunni

Muslims of Haryana.

Caste Chromosomal aberration Mean SD. S.E. C.V.
Meo Gaps 0.786 0.686 0.130 84.277
Breaks 0.429 0.504 0.095 117.483
Total 1.214 0.833 0.157 68.616
Satellite Association 1.357 1.821 0.344 134.193
Sunni Muslim Gaps 1.250 0.701 0.132 56.080
Breaks 0.643 0.488 0.092 75.894
Total 1.893 0.786 0.149 41.521
Satellite Association 1.250 1.435 0.271 114.800
Table 4: Result of ‘t-test’ for Chromosomal Aberrations among Meos and Sunni Muslims.
Population Gaps Breaks Total Satellite
frequency aberrations
Meo vs. Sunni Muslim 0.6935 1.6142 3.1372* 0.2442
Jat 0.0478 0.3038 0.2256 0.9596
Yadav 0.2380 0.3209 0.3763 0.4260
Saini 0.0690 0.6815 1.0764 0.96816
Kamboj 2.7535* 0.9921 3.1212 0.0788
Ror 0.8651 1.7042 0.1698 0.5190
Sunni Muslims vs. Jat 2.6934* 1.2595 2.8413* 1.2136
Ahir 2.3499* 1.3325 2.8903* 0.7129
Saini 1.8328 0.0652 2.1992* 1.2698
Kamboj 0.2364 0.6629 0.0528 0.1988
Ror 1.7634 0.0642 1.4179 1.3759

*Significant (p< 0.05)

effect on breakage frequency (Littlefield and Goh
1973). Other factors like sex, age smoking and
other environmental pollutants have been report-
ed to increase chromosomal aberration frequen-
cies. Structural chromosome aberrations have
been found to be significantly higher in females
thanin males (Hedner et. al. 1982). Supernumer-
ary acentric fragmentswerefound to be 2.5 times
moreinfemaesthanin males(Bender et al. 1988).
However, no such differences were observed
between males and females by Gundy and Verga
(1983). Significant influence of age on dicentric
chromosomewas observed (Obe and Herha1978;
Galloway et al. 1986), but no significant influ-
encewasobserved by Bender et a. (1988). Ander-
son et al. (1988) found no influence of smoking
on chromosome aberrations. However, somere-
ports confirm significant effect of smoking on
chromosome aberrations (Obe and Herha 1978;
Lambert et al. 1978; Vijaylaxmi and Evans 1982:
Yadav and Thakur 2000b, c; Yadav et a. 2001b,c).
Peopleengaged in different occupationslikefarm-
ing and workersin industries are exposed to va-
riety of chemicals. Most of chemicals used by
industry workers and pesticide sprayers have
produced chromosomal aberrations in human
somaticcells(VanBao et al. 1974; Ritaet al. 1987;

Sharmaand Sobti 1988; Rupaet al. 1989; Yadav
and Kaushik 1996a; Yadav and Seth 19984, b;
2000; Yadav et a. 20014, b, c).

Satellite Associations: Tjio and Levan (1956)
first reported satellites on human chromosomes.
All D and G group chromosomes except Y chro-
mosome can have satellites. The satellite chro-
mosomes tend to associate with each other with
their satellites directed towards each other and
this phenomenon is known as satellite associa-
tion (SA) of chromosomes. These associations
werefirst of all observed inthe human metaphase
chromosomes (Ferguson-Smith et a. 1962). These
chromosomes are associated together dueto the
sticky nucleolar material. These associationsare
involved in nucleolar formation (Hsu 1965). Sat-
ellite association tends to lead to translocation
and non-disjunction and thus lead to the induc-
tion of D and G trisomics.

In the present study mean values for chro-
mosomal aberrations and satellite associations
werehigher in Sunni Muslims (1.893) than Meos
(1.214). From the t-test values for gaps, breaks
and satellite associations, statistically non-sig-
nificant differences were obtained whereas val-
uesfor total aberrations were found to be statis-
tically significant among Meos and Sunni Mus-
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lims(Table4). The present mean valuesfor chro-
mosomal aberrations and satellite associations
obtained in Meos and Sunni Muslims were also
compared with those of other populations of
Haryana. i.e. Jat, Yadav, Saini, Kamboj and Ror.
Non-significant differences were obtained for
breaks and satellite associations among these
populations. However, significant differences
were noted for gaps among Meos and Kamboj,
Sunni Muslimsand Jat, Sunni Muslimsand Ahir.
For total aberrationssignificant differenceswere
observed among Meos and Sunni Muslims, Sun-
ni Muslim and Jat, Sunni Muslim and Ahir, Sunni
Muslimand Saini (Table4).
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