© Kamla-Raj 2011 Int J Hum Genet, 11(2): 89-92 (201)
PRINT: ISSN 0972-3757 ONLINE: 2456-6360 DOI: 10.31901/24566330.2011/11.02.03

A Cytogenetic 3udy of Childr en with Developmental Delay
Mental Retardation

M. Rajasekhar, Neetha John, AM. Gopinath and K. Satyamootthy
Manipal Life Sciences Centre, Manipal University, Manipal 576 104, Karnataka, | ndia

KEYWORDS Mental Retardation. Developmental Del®own Syndrome. CongenitAhomalies

ABSTRACT The presented study was carried out to identify the chromosomal abnormalities in children with mental retardation
and associated anomalies, registered at Kasturba Hospital, Manipal and in and around clinics during 2005-2009. Four hundred
and twenty children were subjected to clinical and G-banded cytogenetic evaluation. Of these, 245 children reported as
autosomal trisomy and variants who were initially diagnosed for Down syndrome, 14 had structural abnormalities, who were
mentally retarted with associated congenital anomdltesrest were found to have normal chromosomal karyotypes although

they were diagnosed with developmental delay and associated malformations. In conclusion, the study suggests that G-
banded karyotyping is a routine clinical test for Mental retardation (MR) patients with or without congenital anomalies,
albeit molecular karyotyping needs to be applied for detection of submicroscopic chromosome alterations.

INTRODUCTION 70), moderate (IQ 35-50), and severe (IQ 20-
35). The causes may be heterogeneous such as

Mental retardation (MR) is a variable, het- genetic, metabolic, environmental or infections.
erogeneous manifestation of central nervous sysAccomplishment of the genetic causes of mental
tem dysfunctions, and is a lifelong disability retardation is one of the greatest challenges for
which presents in infancy or the early childhoodclinicians and scientists. In the present study we
years. Since MR cannot be diagnosed until théhave examined 420 children with DD/MR with
child reaches the age of 5 years when standardr without congenital anomalies for cytogenetic
measures of intelligence become reliable andlefects.
valid, the term Global Developmental Delay is
used to address the abnormality of the child. MATERIALS AND METHODS
Global developmental delay is defined as the
delay in attainment of developmental milestones Clinical evaluation and cytogenetic analysis
at the expected age and is implied by deficits inwere carried out on 420 childre23(7 males and
learning and adaptatioM@jnemer and Shevell 183 femalesjliagnosed with developmental de-
1995).Mental retardation/ developmental delay lay, multiple congenital anomalies and asso-
can occur in any family and cuts across all ra-ciated disorders of mental retardatidime pa-
cial, ethnic, educational, social and economictients were referred for cytogenetic analysis from
backgroundsWHO (2005) reported that about KMC, Manipal and other healthcare centers in
450 million people stiér from mental or behav- and around Udupi district. Chromosomal prepa-
ioral disorders in India. Developmental Delay rations were obtained from cultured PHA stimu-
and Mental Retardation (DD/MR) occurs be- lated peripheral blood lymphocytes employing
tween 1-3% of general populatiogbra and laboratory standardized technique (Moorhead et
Gulati 2003) Mental retardation is characterized al. 1960) and were Giemsa banded according to
by significant limitations both in intellectual func- Seabright (1971A minimum of 50 metaphases
tioning and adaptive behavj@axpressed as ab- were analyzed by using automated lkaros soft-
normal conceptual, social, and adaptive skills.ware (\érsion 5.0) and further 50 metaphases
DD/MR can be diagnosed by tests for intelligencewere assessed in certain cases to exclude mosa-
guotient (IQ) and adaptive behavidhe degree icism.The karyotypes were constructed accord-
of impairment can be divided into mild (IQ 50- ing to the guidelines of International System for
Human Cytogenetic Nomenclature (2009).
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major challenge for human geneticists is to de-Table 1: Chromosomal complements eported in
tect new causes for mental retardation, whichsuspected childen with Down syndiome

although present in about 3% of the populationmale No. Female No.
is unexplained in more than half of all the casesghildren children

Our results show that some of these childrernys xv 03 46,XX 14
possess numerical as well as structural rearrang@7, Xy+21 119 47 XX+21 89
ments. Usually the children with multiple con- 46.XY47,XY+21 2 46, XX/4T XX+21 3
genital anomalies may not exhibit Chromosomal?féé\&;?é’loqlo) 2

abnormalities due to developmental defects dur e xv.rob 2 46,XX,rob 3
ing embryonic and fetal development. However (14;21)(q10q10) (14;21)(q10q10)

these anomalies associated with mental retardat6,XY.rob 1 46,XY,rob 1
tion may be due to chromosomal abnormalitiesgles’;(z&)(qloqlo) (21,21)(q10410)

. . ,XY,rob 1 46,XY,rob 1
at macro- or micro- level which may not be de- 21:21)(q10q10) (21:22)(q10q10)
tected by conventional cytogenetic analysis.46,Xxy,dup 1 46,XX,dup 2
Trisomy 21 is the most frequent genetic cause 0f21)(q11-q12) (21)(q11-g12)
mental retardation and contributes to about 30947, XY +inv 1 47,XX(212) 1

21)(q1-q12) (P13;q24.2)
of all moderate to severe cases of mental -retaﬁE

dation. Kaur et al. (2003) reportedQLcases
(76.79%) of Down syndrome among 140 casesl995) but cytogenetic visualization of the frag-
of mental retardation. In the present stu246 ile X chromosome is one of the main tools which
(58.5%) children were clinically diagnosed as help in its diagnosis (Sutherland 19ARE ob-
Down syndrome. Of these, 208 (84.55%) caseserved three patients with clinical features of FX
were with trisomy 21, 1(4.47%) cases with syndrome and carried out cytogenetic analysis
Robertsonian translocation and 5(2.03%) casesn them and the results were confirmed by PCR
were mosaic down syndrome with instances ofanalysis using specific primer sets. Cytogenetic
duplication, inversion, and reciprocal transloca-observation was positive in one and negative in
tion 5(2.43%) were also observedblel).Rest  two children.
of the children 17(6.91%) were found to have Deletions and/ duplications may cause diverse
normal chromosomal karyotypekhe dysmor  phenotypes, which may depend both on its size
phic features in children with normal chromo- and location, and almost all invariably causing
somal complement, might be the presence ofMmental retardatiol.he minimum size of 15 mil-
extra chromosomal material at micro level onlion bases (roughly amounts to single chromo-
chromosome 21 or non- homologues, which cansome band) can be detected under the microsco-
not be detected by the conventional cytogenetipe on metaphase spreafis.example of such a
technigue due to limited resolution (5-10 Mb). cytogenetically visible deletion involves short
Recent studies (Prandini et al. 2007) on Downarm of chromosome 5, characterized by mental
syndrome indicate that mental retardation phe+etardation and cat-like crying in childhood
notype may be caused by genomic imbalance(Mainardi et al. 2001). Upon karyotype exa-
The impact of phenotypic variability depends onmination of patients we observed a deletion of
HSA21 gene mutation, as proposed by Rachidivarying sizes on short arm of chromosome 5
and Lopes (20073nd variations in gene expres- [(46,XY,del(5)(pter...p13:) in a male and
sion due to a gene duplication which induces46,XX,del(5)(p13.3;p15.3) in a female child)].
functional alterations at cellular levels were foundWe observed deletion (18g-) and duplication
to cause brain morphological defects, behaviora(18g+) in two male children respectivelyho
alterations and mental retardation in Down syn-were diagnosed for developmental delay/mild
drome. MR children with dysmophic facial features
Fragile X syndrome (FXS), a form of com- (Table 2)An earlier report on 18q deletion and
monly inherited disorder is recognized as thel8q duplication syndromes (§uedas and
second most common cytogenetic cause of menBatchelor 2009; Ceccarini et al. 2007) evidenced
tal retardation next to Down syndrome, and it isto have similar features of reduced intellectual
mainly caused by massive expansion of CGGunctioning and developmental delélye had one
triplet repeatencoded by mutated fragile X MR familial case with 46,XYins(6p)(p24;p13p16)
(FMR1) gene located at Xg27.3 (Feng et al.mat and three reciprocal translocation of 46,
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Table 2: Diagnostic clinical manifestations and
chromosomal kawyotypes in developmental delay and
mental retardation

Chromosomal
karyotype

Referral diagnosis
and clinical
manifestations

Agel sex

Moderate to mild
mental retarda-
tion (Fragile X
syndrome?)

Hydrocephaly
develop mental
delay with and con
genital anomalies

Development delay 6 months/male

2years/ male 46,XY,Fra(X)

(927.3)

lyears/ male 47, XY+mar(?)

46,XY del(18)

with multiple cong (922-923)
enital anomalies
Developmental lyear / male 46,XY,dup

delay with dysmor

phic features.
Developmental delay2 years/ male
with /Multiple con-

(18)(q21-923)

46,XY, ins(6p)
(p24;p13p16)

genital anomalies mat
Developmental 2years/ male 46,XY, t(1;2)
delay/ mild MR (p32;p16)
Features of Cri Du  2months/male  46,XY, del(5)
Chat syndrome (pter....13:)
Dysmorphic features Imonth/ male  47,XY+18
Developmental delay2years / female 47,XX+13
with multiple con-
genital anomalies
Dysmorphic features Imonth/female 46,XX/47,
XX+18
Multiple congenital 1m/F 46,XX,del(13)
anomalies (932-934)
Dysmorphic features 1m/F 46,XX,del(5)
(p13.3-p15.3)
Failure to thrive 3m/F 46,XX,dup

(14)(g932.3)

XY, t(1;2) (p32;pl6), 46,XX,t(1;16), and
47,XX,t(2;12) — two of them had mild mental

retardation whereas later two children had mod
erate MRThe children who exhibited abnormal
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chromosome alterations at higher resolution.
Mental retardation may not be cured but can be
prevented. Hence, it is important to ascertain the
cause of mental retardation, to enable reduction
of recurrence risk and where MR is transmissible,
proper genetic counseling could be provided.
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