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Background:
persistently slow learning of basic motor and language skills (“milestones”) during childhood, and a 
significantly below normal global intellectual capacity as an adult. Down
and common genetic cause of mental retardation. The aim of the present study was to estimate the 
frequency of Down syndrome in mentally retarded people of North Coastal Andhra Pradesh. 
Methods:
Coastal Andhra Pradesh and a control group consists of 100 normal individuals of same age g
The blood sample was collected from mentally retarded children and controls for the evaluation of the 
chromosomal abnormalities. The karyotype of all mentally retarded cases were assessed by 
conventional cytogenetic techniques (GTG 
Results
remaining 12 (12%) were Down syndrome. Among them regular free trisomy constituted 8 (8%) 
cases, Robertsonian translocations in 2(2%) cases and mosaicism was recorded in 2 (2
Conclusions:
countries. It emphasizes free trisomy  21 was found to be the most frequent autosomal aberration of 
Down syndrome when compared with Robertsonian tran
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INTRODUCTION 
 
Mental retardation (MR) is the manifestation of brain 
dysfunction that originates during developmental
resulting in the limitation of two or more adaptive skills, that is, 
communication, self care, home living, social skills, self 
direction, health, safety, leisure and work (Medicine net.com 
2011). Mental retardation results as a defect in the stru
function of neuronal synapse (Chechlacz et al.,
incidence of mental retardation (IQ<70) is found to be 2
worldwide (Lewis, 2007). Its incidence in developing countries 
is about 2-3 times more as compared to developed countries. 
Males are found to be more affected than females. The risk of 
mental retardation is found to be higher in children with 
congenital structural defects (Decoufle et al., 2001). The cause 
of mental retardation may be genetic (30%) or environmental, 
congenital (for example, fetal exposure to teratogenic agents, 
chromosome disorders), or acquired (for example, central 
nervous system infection, head trauma). Chromosomal 
aberrations account for 15% of mentally retarded individuals 
(Mulley et al., 1992). Monosomies and trisomies are reported 
to be more frequent than tetrasomies, pentasomies, double 
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ABSTRACT 

Background: Mental Retardation (MR) (also called mental handicap) is a term for a pattern of 
persistently slow learning of basic motor and language skills (“milestones”) during childhood, and a 
significantly below normal global intellectual capacity as an adult. Down
and common genetic cause of mental retardation. The aim of the present study was to estimate the 
frequency of Down syndrome in mentally retarded people of North Coastal Andhra Pradesh. 
Methods: This study was carried out an approximately on 100 mentally retarded children from North 
Coastal Andhra Pradesh and a control group consists of 100 normal individuals of same age g
The blood sample was collected from mentally retarded children and controls for the evaluation of the 
chromosomal abnormalities. The karyotype of all mentally retarded cases were assessed by 
conventional cytogenetic techniques (GTG –banding). 
Results: Out of 100 mentally retarded people analyzed, 88 (88%) had normal karyotype and 
remaining 12 (12%) were Down syndrome. Among them regular free trisomy constituted 8 (8%) 
cases, Robertsonian translocations in 2(2%) cases and mosaicism was recorded in 2 (2
Conclusions: The study confirmed the findings of earlier studies carried out in India and other 
countries. It emphasizes free trisomy  21 was found to be the most frequent autosomal aberration of 
Down syndrome when compared with Robertsonian translocations and mosaics.
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Mental retardation (MR) is the manifestation of brain 
dysfunction that originates during developmental period, 
resulting in the limitation of two or more adaptive skills, that is, 
communication, self care, home living, social skills, self 
direction, health, safety, leisure and work (Medicine net.com 
2011). Mental retardation results as a defect in the structure and 

et al., 2003). The 
incidence of mental retardation (IQ<70) is found to be 2-3% 
worldwide (Lewis, 2007). Its incidence in developing countries 

3 times more as compared to developed countries. 
s are found to be more affected than females. The risk of 

mental retardation is found to be higher in children with 
., 2001). The cause 

of mental retardation may be genetic (30%) or environmental, 
r example, fetal exposure to teratogenic agents, 

chromosome disorders), or acquired (for example, central 
nervous system infection, head trauma). Chromosomal 
aberrations account for 15% of mentally retarded individuals 
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aneuploids, polyploidy, etc., whereas subtelomeric 
rearrangements account for 5% of mental retardation 
/malformation syndrome (Archer 
structural aberrations are also known to cause mental 
retardation, the common ones being deletion, d
inversion, translocation and isochromosome formation (Flint 
et al., 1995; Walter et al., 2004; Holinski
Down syndrome (DS) or trisomy 21, with its characteristic 
clinical features is the most frequently observed autosomal 
aneuploidy with an incidence of about 1 in 700 live births. The 
prevalence of DS in India is 0.88 per 1000 (1 out of 1139) to 
1.09 per 1000 (1 out of 916) and three DS children are reported 
to be born every hour (Rajangam and Thomas, 1992; Verma, 
2000; Malini and Ramachandra, 2006). In general, over 95% of 
Down syndrome individuals possess free trisomy 21 resulting 
from non-disjunctional error of chromosome 21 during 
gametogenesis in one of the parents. While about 2
from a translocation of chromo
chromosome, 1-2% are mosaics showing a normal cell line 
additionally, due to mosaicism (Nussbaum 

 

MATERIALS AND METHODS
 
This study was carried out an approximately on 100 mentally 
retarded children from North Co
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Mental Retardation (MR) (also called mental handicap) is a term for a pattern of 
persistently slow learning of basic motor and language skills (“milestones”) during childhood, and a 
significantly below normal global intellectual capacity as an adult. Down syndrome is the most first 
and common genetic cause of mental retardation. The aim of the present study was to estimate the 
frequency of Down syndrome in mentally retarded people of North Coastal Andhra Pradesh.  

This study was carried out an approximately on 100 mentally retarded children from North 
Coastal Andhra Pradesh and a control group consists of 100 normal individuals of same age group. 
The blood sample was collected from mentally retarded children and controls for the evaluation of the 
chromosomal abnormalities. The karyotype of all mentally retarded cases were assessed by 

Out of 100 mentally retarded people analyzed, 88 (88%) had normal karyotype and 
remaining 12 (12%) were Down syndrome. Among them regular free trisomy constituted 8 (8%) 
cases, Robertsonian translocations in 2(2%) cases and mosaicism was recorded in 2 (2%) cases. 

The study confirmed the findings of earlier studies carried out in India and other 
countries. It emphasizes free trisomy  21 was found to be the most frequent autosomal aberration of 

slocations and mosaics. 
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, polyploidy, etc., whereas subtelomeric 
rearrangements account for 5% of mental retardation 
/malformation syndrome (Archer et al., 2005). Several types of 
structural aberrations are also known to cause mental 
retardation, the common ones being deletion, duplication, 
inversion, translocation and isochromosome formation (Flint  

2004; Holinski-Feder et al., 2007). 
Down syndrome (DS) or trisomy 21, with its characteristic 
clinical features is the most frequently observed autosomal 
aneuploidy with an incidence of about 1 in 700 live births. The 
prevalence of DS in India is 0.88 per 1000 (1 out of 1139) to 
1.09 per 1000 (1 out of 916) and three DS children are reported 
to be born every hour (Rajangam and Thomas, 1992; Verma, 

ini and Ramachandra, 2006). In general, over 95% of 
Down syndrome individuals possess free trisomy 21 resulting 

disjunctional error of chromosome 21 during 
gametogenesis in one of the parents. While about 2-4% result 
from a translocation of chromosome 21 on to a D or G group 

2% are mosaics showing a normal cell line 
additionally, due to mosaicism (Nussbaum et al., 2001). 

MATERIALS AND METHODS 

This study was carried out an approximately on 100 mentally 
retarded children from North Coastal Andhra Pradesh and a 
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control group consists of 100 normal individuals of same age 
group. The blood sample was collected from mentally retarded 
children and controls for the evaluation of the chromosomal 
abnormalities. The cerotype of all mentally retarded cases were 
assessed by conventional cytogenetic analysis. 
 
Culture technique: Obtain 5-7 ml of venous blood mix with 
heparin. Prepare a culture tube with 8 ml of Tc 199 medium, 2 
ml of fetal calf serum, 0.2 ml of phytohemagglutinin, 0.5 ml of 
whole blood for micro culture. For macro culture centrifuges 
the blood and add buffy layer. Incubate for 72 hours at 37°c.  

Add few drops of colchicine 2 hours prior to harvesting the 
cells. Centrifuge for 10min at 800-1000 r.p.m. Remove the 
supernatant fluid. Resuspend cells in 5 ml hypotonic solution. 
Leave for 15-20 min at 37Oc. Centrifuge for 10min at 800-1000 
r.p.m. Remove supernatant fluid. Resuspend cells in 0.5 ml of 
resting fluid. Add fixative carefully leave for 10-15 min. 
Centrifuge for 10 min at 800-1000 r.p.m. Remove supernatant 
fluid then add fresh fixative. Keep in refrigerator for 1-2 hours. 
Centrifuge for 10 min at 800-1000 r.p.m. Remove supernatant 
fluid then add enough fixative to obtain a cell suspension 
adequate for preparation of slides. Stain the slides with Giemsa, 
mount with DPX and screen for good metaphases. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

GTG Banding: Prepare solutions A and B. 
 
 A solution: 0.9078 gms of KH2PO4 (Potassium dihydrogen 

orthophosphate) for 100 ml of distilled water. 
 B solution: 1.1876 gms of Na2H PO4 (Disodium hydrogen 

orthophosphate) for 100 ml of distilled water. Take 25 ml 
of solution A and 25 ml of solution B in a jar, add 0.01 gms 
of Trypsin to the solution and mix it thoroughly. Give 3 
dips for the slide. Stain the slides with Giemsa, mount with 
DPX and then screen for good banded metaphases. 

 

 RESULTS 
 
100 MR cases and 100 cases of age and sex matched healthy 
controls were included in the present study. Age and sex wise 
distribution of MR and controls were represented in Table 
1.Highest number of MR males (45) females (25) and highest 
number of control males (53) females (21) were present in 11-
20 years age group category. Lowest number of MR and 
control males and females were present in both 31-40 and 41-
50 age groups respectively. The karyotype could be determined 
in 100 mentally retarded cases subjected to chromosomal 
analysis.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. Age and Sex wise distribution of MR and controls 
 

S.No Age group (yrs)                     MR Controls 

   M  F T % M F T % 
1         0-10 4 12 16 16 5 13 18 18 
2        11-20 44 25 69 69 53 21 74 74 
3        21-30 5 5 10 10 4 2 6 6 
4        31-40 2 - 2 2 1 - 1 1 
5        41-50 - 3 3 3 - 1 1 1 

Total number of samples 55 45 100  63 37 100  

 
Table 2. Chromosomal abnormalities of MR patients 

 

Without chromosomal abnormalities  With chromosomal abnormalities  

Trisomy Robertsonian 
translocation 

Mosaicism 

                      88       8      2       2 

 
Table 3. The percentage of chromosomal abnormalities reported previously by various authors in MR patients 

 
S.No. Investigation Year   Subjects        

studied(n) 
Subjects with chromosomal 
anomalies 

     % 

1. Steve et al., 1976 2134 455 21.32 
2. Kanata  1986 56 9 16.1 
3. Latha  1996 100 18 18.0 
4. Anderlid et al., 2002 111 10 9.0 
5. Anupam Kaur et al., 2003 143 92 64.3 
6.  Chetan et al., 2007 100 12 12.0 
7. Frenny Sheth et  al., 2007 382 324 84.8 
8. Parvinder kumar 2010 161 91 56.32 
9.  Rajasekar et al., 2010 1400 343 24.5 
10. Seon-Yong Jeong et al., 2010 431 60 13.9 
11. Mythili et al., 2010 30 9 33.3 
12. Chandra et al., 2010 1102 924 83.82 
13. Jayalakshamma 2010 874 759 86.84 
14. Joice Biselli et al., 2010 387 357 92.2 
15. Jaouad et al., 2010 852 820 96.24 
16. Usha Dave et al., 2010 1760 555 31.53 
17. Surbhi Mahajan et al., 2011 183 32 17.4 
18. Nasiri  et al., 2013 865 205 23.6 
19. Jami Sagar Prusti et al., 2014 50 39 78 
20. Present study 2015 100 12 12 
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Table 2 represents the chromosomal abnormalities of the MR 
patients. According to the results of karyotype, out of 100 
mentally retarded patients 88 patients presented normal 

karyotype (Fig. 1). The predominant chromosomal abnormality 
was trisomy 21in 8 cases (Fig. 2) followed by Robertsonian 
Translocation (Fig. 3) and Mosaicism in 2 cases each. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In India, it is difficult to collect precise data on Mental 
Retardation (MR), causes for disorders, because of diversified 
social and cultural factors. Many reports were available on 
mentally retarded patients at global level. Table 3 represents 
chromosomal abnormalities reported by various authors in MR 
patients. Chromosomal abnormalities of individuals suffering 
from genetic disorders from mentally retarded patients has 
been carried out by Steve,1976; Kanata,1986; Latha, 1996; 
Anderlid et al., 2002; Anupam Kaur et al., 2003; Chetan et al., 
2007; Frenny Sheth et  al., 2007; Parvinder kumar, 2010; 
Rajasekar et al., 2010; Seon-Yong Jeong et al., 2010; Mythili 
et al., 2010; Chandra et al., 2010; Jayalakshamma, 2010; Joice 
Biselli et al., 2010; Jaouad et al., 2010; Usha Dave et al., 2010; 
Surbhi Mahajan et al., 2011; Nasiri et al., 2013; Jami Sagar 
Prusti et al., 2014; Present study, 2015. 
 

DISCUSSION 
 
Since genetic causes attributes to about half of the known 
aetiologies, it is generally believed that about 50% of all mental 
retardation cases have a genetic origin (Curry et al., 1997; 
Stevenson et al., 2003; Winnepenninckx et al., 2003). Trisomy 
21 or Down syndrome is a common birth defect and is the most 
frequent and most recognizable form of mental retardation. A 
maternal meiotic nondisjunction occurs in approximately 90% 
cases of Down syndrome, which correlates with the most 
frequent cytogenetic variant being Trisomy 21.Another 
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mechanism for this aneuploidy is that one of the parents, 
especially the mother, exhibits mosaicism. The most common 
translocation in Down syndrome is rob (14; 21), followed by 
rob (21; 21) or I (21q) (Mutton  et al., 1996; Sheth et al., 2007). 
With reference to Andhra Pradesh, very little information is 
available on prevalence of Mental Retardation, except work by 
Jyothy et al., 2000 who recorded cytogenetic data obtained 
from 1001 patients of Down syndrome and their parents over a 
period of 20 years (Jan 1979 – Jan 1999) in Hyderabad area of 
Andhra Pradesh. Mythili and Jaya Kumari, 2011 conducted 
cytogenetic work on 100 MR patients in the Behara Mano 
Vikasa Kendram of Srikakulam, Andhra Pradesh. 
 
The present study has been undertaken with an intent to 
determine the frequency and types of chromosomal 
abnormalities in mentally retarded patients of Visakhapatnam 
district of Andhra Pradesh. Furthermore, this type of study 
from Visakhapatnam has not been reported. However, the 
number of individuals investigated was not sufficient to permit 
statistical analysis. According to literature, Down syndrome is 
a consequence of free tisomy of chromosome 21 in about 95% 
of cases, translocation in 3-4% and mosaics in 1% (Newberger, 
2000).In the present study 100 mentally retarded individuals 
were cytogenetically analysed. Chromosomal anomalies were 
seen in 12% cases. Out of 12% cases, 8% were pure 21 
trisomies, robertsonian translocations and mosaics occurred in 
2% each. Publications on cytogenetic studies of patients with 
Down syndrome have shown differences in the frequencies of 
the Chromosomal abnormalities. In the present study, 
Chromosomal aberrations were detected in 12% of MR 
patients. The frequency of Chromosomal anomalies were 
higher than that found by Dereymaeker et al., 1988 (13.3%); 
Fryns et al., 1986 (15.03%); a Fryns et al., 1990 (17.6%), 
Gustavson et al., 1977(32%); Laxova et al., 1977 (32.2%). The 
differences in the frequencies of chromosomal abnormalities 
among these studies are probably due to variations in the 
criteria for inclusion of patients and the cytogenetic 
methodology applied. 
 
In the present study, among the three cytogenetic types of 
Down syndrome the occurrence of trisomy 21 in 8% cases, 
Robertsonian translocations in 2% and mosaics in 2%.The 
frequencies of trisomy 21, Robertsonian translocations and 
mosaics of the present study were lower than the other studies 
of Astete et al.,1991;Thomas et al., 1992; Jyothy et al., 2000; 
Biselli et al., 2000; Kava et al., 2004; Sheth et al., 2007; 
Jayalakshamma et al., 2010; Chandra et al.,2010; Jami Sagar et 
al., 2014. In the study of Anupam Kaur et al., 2003 the trisomy 
21 frequency is more but translocation frequency is similar 
with the present study. In Staples et al., 1991 study, the 
frequency of mosaics is equal to the present study unlike the 
trisomy 21 and Robertsonian translocation. The studies of 
Delvin et al., 2004 and Azman et al., 2007 shows lower 
Robertsonian translocation frequencies and higher frequencies 
of trisomy 21 and mosaics when compared with the present 
study. Because the prevalence of mosaicism was higher than 
that reported in the literature, it should emphasize the 
importance of appropriate studies in individuals with few 
Down syndrome traits or with intellectual disabilities of 
unknown origin. The differences between various studies may 
be because of the sample and methodology. 

The studies of Mutton et al.,1996; Mokhtar et al.,2003 ; Jaouad 
et al., 2010  shows lower mosaic frequencies when compared 
with the present study where as the frequencies of trisomy 21 
and Robertsonian translocations were more. In India, early 
marriage and early reproductive life are customary, because of 
which the occurrence of trisomy 21 associated to older 
maternal age may be decreased. In conclusion, the cytogenetic 
pattern of Down syndrome is variable among different studies. 
Free trisomy of chromosome 21, resulting from a chromosomal 
nondisjunction is the most frequent cause. All cases with a 
clinical diagnosis of Down syndrome should be referred to a 
genetic counseling service. 
 
Conclusions 
 
The present study suggests the importance of not only 
estimating the prevalence but also for evaluating the 
chromosomal abnormalities of MR patients of North Coastal 
Andhra Pradesh. The data indicates the 12% of the 
chromosomal abnormalities occurred in MR patients whereas 
controls were having normal karyotype. In conclusion, 
chromosomal abnormalities are an important cause of MR 
emphasizing the need for cytogenetic evaluation. However, few 
cases with a clinical suspicion of certain syndromes exhibiting 
normal karyotype. Molecular studies could have thrown light 
on the precise genetic constitution of those patients.  
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