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ABSTRACT The present study is undertaken to analyze the frequency of chromosomal abnormalities in mentally retarded
patients (mild, moderate and severe), and to determine the types of chromosomal abnormalities that play a major role in
causing mental retardatiomhirty subjects of both gender in the age group of 05-50 years were selected for study from
“Behara Manovikas Kendramdf Srikakulam. Peripheral blood samples were collected from the patients with the help of
technicians fronTRIMS, Visakhapatnam and the samples were subjected to chromosomal analysis. Physical features like
microcephaly seizures, status of retardation etc., were also ndtezlmetaphase studies clearly revealed 5p deletions,
Mosaic Down syndrome, 5q additions. One case revealed translocation in 9 and 17 chromosomes which also showed blast
cells in Blood SmeaChromosomal abnormalities play a vital role in causing mental retardation and its frequency increases
with severity of mental retardatiowe concluded that chromosomal studies in mentally retarded patients help in accurate
diagnosis and proper prognosis followed by genetic counseling and management rehabilitations.

INTRODUCTION X syndrome. Sex anomalies were also established
by many scientists which includeurner syn-
The incomplete development of mental ca-drome, Klinefelters syndrome. Micro deletion
pacities and associated behavioural abnormalisyndromes were detected in 73 cases among 374
ties are referred to as Mental Retardatidteast by Madon prochi et al. (2010). First report from
7.6 million children are born globally every year Jammu and Kashmir on chromosomal anoma-
with severe congenital malformations. 90-per lies was reported by Parvinder Kumar et al.
cent of mentally retarded people are born in coun{2010) and they reportedL2 percenfTurner
tries with low incomes (Kaur and J R Singh syndrome cases and 6.8 percent Klinefelter syn-
2010). In India, it is dffcult to collect precise  drome cases. Rajasekhar et al. (2010) analyzed
data on Mental Retardation (MR), causes for1400 referral cases for cytogenetic analysis and
disorders, because of diversified social and culyeported karyotype 45X in 36.17 percent cases.
tural factors. Many reports are available on men-Reports on congenital anamolies are also avail-
tally retarded patients at global level, such asyple from diferent parts of India. Mishra and
Speed et al. (1976) reports on Scotland, Jocobgaveja (1989)Aggarwal et al. (1991), Kumar
et al. (1978) report on Northmerica, Suther gt 5. (1994), Patel ardihia (2005) assess over
land et al. (1976) reports on Sowlistralia, g incidence of malformations which include
Kondo et al. (1980) reports on Jap@he first  NeyralTube Defects, Microcephalgleft lip /
report from India on cytogenetic abnormalities palate, Hydrocephalus and Heart diseases.
was published by Moghe et al. (1981). Subse-""\ujj reference tdndhra Pradesh (AP), very
quently Isaac et al. (1985) reported a survey Offi|q information is available on the data on pre-

Down syndrome in HyderabaWerma et al.  \aence of Mental Retardation, exce
e . , pt work by
(1998) reported cases from Delhi region, MOd'Jyothy et al. (2000), who recorded cytogenetic

et al. (1998) reported cases in Baroda regiOndata obtained from 1001 patients of Down syn-
Jain et al. (1998) screened 1206 children with ; P - Y
MR and found 6.38 percent positive for fragile- drome and their parents over a period of 20 years

(Jan 1979 — Jan 1999) in Hyderabad aresPof
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Brfir'fé'i\"gh"' an intent to determine the frequency and types
Govt.go”ege foMomen, of chromosomal abnormalities in mentally re-
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to permit statistical analysis and patients who ardable 1: Physical findings of sample population

not institutionalized have not been included.  Finging Sample  Prevalence
size (N %)
SUBJECTSAND METHODS 30 All are men-

tally retarded

In the Behara Man&ikasa Kendram of

Srikakulam,Andhra Pradesh, India, we have V‘?}%Q; weight 20 (66.6%)
physically examined 50 subjects. Based on de- over weight 2 (6.6%)
formities we have selected 30 subjects of both Normal 8 (26.6%)
sexes in the age group of 05-50 years for KaryoPumb oaical disord 30 4 (13-33%)
typic study Peripheral blood samples were col- gﬁglg‘;";?;g'(f%ers'sor ers gg g gg'gg)
; - .66%)
lected from the patients, with the help of the techyicrocephaly 30 3 (10.0%)
nicians fromTRIMS, Visakhapatnam and chro- Seizures 30 2 (6.66%)
mosomal analysis was conducted. Peripheralong face 30 2 (6.66%)

blood samples were collected in sodium heparin
vacutainers. Cultures were initiated using rpMrapie 2: Degee of MR among the patient goups (n=30)
1640 including 15 percent serum, Glutanine,
antibiotics and phytohemagglutinifhe cultures

Abnormality ~ Age goup Males FemalesTotal %

were terminated on“3lay by adding colchicine. Miké MFi VIR g-gg yrs 1% g 13 gg
i oderate - yrs
Metaphase preparations were made and GT(’%"EVere MR 620vrs 4 5 8 20

banding was don&\Vell spread metaphases were

scored for chromosomal analysis. 30 metaphases _ '

were scored to estimate numerical abnormalitied able 3: Different chromosomal anomalies found

and 3 metaphases were karyotyped to analyz monglt?egposnwe subjects in the msent study (n=9)
.. . 1gS. (0]

structural abnormalities. Physical features were 9 ) . —

also noted like Microcephalgeizures and mag- Case Chromosomal  Sex  Agein  Clinical

nitude of retardation etc. No. _abnormality years  status

1 47XY+21 Male 8  MILD MR
2 46 XY Del 5 Male 26 MILD MR
RESULTS 3 46 XXinv ® Female 30 MILD MR
. 9(p12-9q13)
All 30 subjects are known mentally retardeds 46 xy Male 50  MILD MR
patients, among them 66.66 percent were under  t(9q; 17q)
weight (Table 1), 13.33 percent were dumb, 105  46XY Male 40  MILD MR
percent were stéring from dermatological dis- %25)?\’( 1D7e‘|1)(5 ) Male 14  MODERA-
orders like dry skin, 16.60 percent were with ske- P TE MR
letal deformities, 10 percemtere microcepha- 7 46 XY add(15q) Male 12 MILD /SEV-
lic, 6.66 percent were defing from seizures ERE MR
and 6.66 percent were with long faces. 8 46 XY add(4q) Male 17 MILDMR

46 XY(10) / Male 09  MILD MR

Fifty percent of the subjects are categorized9 47 XY +21(02)

as Mild MR (Table 2), 30 percent are Moderate
MR and 20 percent are $eifing from severe

Mental Retardation Table 4: Influence of age and sex

Out of 30 subjects, 9 showed chromosomalS. Sex and age Total  No. of %
aberrations (30.0%) included 7 (23.3%) struc-No- cases abnormal
tural variations, 2 (6.66%) numerical anomalies cases
(Table 3). uctural variations include Deletions, 1 Female 8 1 12.5
Inversions,Translocations anddditions. Nu- g 'I‘B/';EW 15 years ig i gg-gg
merical variations included Down syndrome. ; o~ o7 years 15 5 333

Surprisingly no sex chromosomal abnormalities
were noticed.

Sex-wise 36.36 percent maleslle 4) and Chromosomal study in individuals suspected
12.5 percent females were fauing from chro-  to be suflering from genetic disorders has been
mosomal anomalieAdge showed no impact on carried out by Kanata (1986 a), Kanata (1986b),
chromosomal aberrations. Latha (1996)Anderlid et al. (2002), Chethan et
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al. (2007), Jeong et al. (2010), Kumar ParvindaunderweightThe subjects of the present study
etal. (2010), Rajasekhar et al. (201@shwanth  are living in a home ganized by a social worker
(2010).These workers reported wide variations Due to paucity of funds, they are not providing
in the frequencies of chromosomal aberrationdalanced diet to the MR patients.
in their studyIn the present studydile 5) chro- The incidence of microcephaly is not known
mosomal aberrations were detected in 30.3 perin India. Present study reported 10 percent mi-
cent and as such this figure is higher than mostrocephalic cases, with 3.3 percent abnormal
of the previous reports except, 56.32 percent akaryotypesThis figure is higher than the 9 per
reported by Kumar Parvideret al. (2010). cent microcephalic cases reported by Kaur et al.
(2003). Microcephalic conditioim some cases
Table 5:The percentage of chomosomal abnormalities is due to monogenic abnormalities, the others
reported previously by various authors in subjects with  might have been due to injuries during delivery

MR or infections like Rubella during early stage of
S.  Investigation  Year Subjects Subjects% pregnancyCases with apparently normal chro-
No. studied with mosomal complement may have some mono-
(n) ~ chromo- genic abnormality or complex structural rear
somal rangements that are beyond the detection of G-
lies (n) bfinded chro(;né)sor_ne analzsil_s. Kaur et a_I.h(ZﬂOS)
also reporte microcephalic cases with chro-
5 janatas l9%a 100 18 150 mosomal aberrations like 2p deletion, 18p dele-
3 Anderlid et al. 2002 111 10 9.0  tionand ring chromosomes.
4 GKChetanetal. 2007 100 12  12.0 Many reports are available on physical de-
5 R\?dhﬁkfiShhnan 2010 176 32 188  formities of MR with skeletal disordeseizures,
6 Pawindor kumar 2010 161 01 5632 Dutdumb cases are not yet reporfBlte cyto-
et al. genetic analysis of 3 dumb patients of the present
7 M Rajasekar etal. 2010 1400 343 245  Studywas also normal.
8 Seon-YngJeong 2010 431 60 13.9 Five patients (16.66%) were &ifing from
° P?é:é'm ad 2010 30 o 333 different skeletal disorders like spinal cord de-
y : formation, limb deformatiorAmong this, 2 kar
yotypes (40%) showed abnormaligne with
DISCUSSION translocation 46 XY t (15q: 17q) (Fig. 1) and
one with addition 46XY15q) (Fig. 2)Ventroto
Abnormal Physical Features et al. (2005) reported that balanced reciprocal

translocation 2:8(q:32;p:13) leads to multiple

The physical features of the subjects clearlyskeletal abnormalities. Emanuel Beverly et al.
showed symptoms of mild, moderate and sever¢2010) reported that patients with t8: 22 have
Mental Retardation. 66.66 percent are undeisome deformation of the fingers. Jung (2007) re-
weight patientsThis may be due to malnutrition ported that 46 XY t(3:17) is associated with
and the inability of the subject to gulp foddhis ~ multiple muscular and skeletal abnormalities.
underweight condition coincides with their low  According to Peng-Cheng-Fang et al. (2008),
red blood cell count and Hb levels ( Oddbjorn MR patients are stéring from seizures.t&ffen-
Hove (2004).Jaya Kumari and Mythili (2010) burg Ulf et al. (1996) also reported that 50-per
worked on weight survey of MR patients and cent of the MR children had seizures. But present
reported that patients with severe MR were morestudy reports only 6.6 percent of seizures among
likely to be underweight and people with mild MR patientsAmong these patients 50 percent
MR were more likely to be stout. Food refusal showed trisomy for 21 chromosomes (Fig. 3).
and self induced vomiting were present among
persons who are underweight. Simila and Nis-Abnormal Karyotypes
kanen (2008) reported that 29.5 percent of the
MR subjects of their study were underweight,an Among 30 subjects, 9 showed abnormal
obvious consequence of thefdient feedingnd  karyotypes (30%) among them 6.6% are numeri-
dietary problems connected with their multiple cal abnormalities and 23.3 percent are structural
disabilities Al-Sharbati Marwan (2003) reported abnormalities.
20 percent of the patients of their study were Only 2.6 percent cases related to Down syn-



186 K. MYTHILI AND V. JAYA KUMARI

3 9 58 TR

38 53 31 ¢ By 3% 85

40 €8 08 A 8y as

s RA +4 a8 3 -
19 20 21 22 X Y

Fig. 1.
Karyotype: 46, XYt (15q; 17q).
IMPRESSION: Presence of t(15q; 17q) in 100% of metaphases.

drome and Down syndrome withosaicism re- and one had a mosaic cell line (80 percent of his
portedamong numerical abnormalities among cells are normal, the other cells being trisomic
which one free trisomy was reported (Fig. 3) for chromosome no.21l) the cytogenetic analy-
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Fig. 2.
Karyotype: 46, XY add (15q).
IMPRESSION: Presence of add (15q).
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Fig. 3.
Karyotype: 46, XY +21.
IMPRESSION: Dowrs syndrome.

sis, out of 40 metaphases counted, 8 metaphasesported byrhomas et al. (1992), 12.09 percent
revealed trisomy of chromosome no.21 (Fig. 4).by M.Rajasekhar et al. (2010).

This abnormality is less tharl.B percent re- Prevalence of Down syndrome is more in In-
ported by Kaur and Singh (2010), 27 percentdia and many scientists worked on this elabo-
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Fig. 4.
Karyotype: 46, XY[10] / 47, XY, +21[02].
IMPRESSION: Presence of trisomy 21 in 20% of metaphases (Mosaic ®samdrome).
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rately Hence more statistical data is availableis available on itThe chromosomes involved in
on Down syndrome with reference to Indiar-  translocations reported wei@;8) translocation
ma et al. (1998) reported a frequency of 0.81by Ventruto et al. (2005), t(3;17) by Jung et al.
1000 in Delhi region. Patel et al. (2005) reported(2007), t (8;22) by Emaneuel Beverly et al.
incidence of trisomy 21 was 1 in 1200 in Mumbai (2010), t(3;10) by Chetan et al. (2010),
region. t(11q;16q), t(12p;17q), t(39;14q), t(Xq;10q),
Rajgam et al. (1977) reportélte associated t(14p;21p) by Dave and Shetty (2010), t(9;22),
malformation in cytogenetically confirmed Down t(14;7), t(16;22) by Rajasekher et al. (2010).In
syndrome patients and among them 5.52 percerthe present studyranslocations are reported at
are osteoarticular malformation. In the presentt(9q:17q) (Fig.7) and t(15q:17q) (Fig.7) which
study the Down syndrome patients are not suf-are rare translocationdampoothiri et al. (2008)
fering from this malformation. claimed that for the first time they have reported
5p deletion is a rare abnormality and the esti-a translocation between q arms of chromosome
mated prevalence is about 1 in 50,000 live births9 and 17. Lowwage et al. (1987) have reported
The prevalence among individuals with MR is one case of Philadelphia positive chronic my-
about 1.5in 1000. In the present stumiyong 9  eloid leukemia which showed a high promyelo-
positive subjects, 2 are (22.22%) with 5p dele-cytic component associated with a varigitig-
tions (Figs. 5 and 6) and they are males .only17q).In our study also patient with 15g-17q is
Dave Usha and Shetty Dhana lakshmi (9010 suffering from leukemia as the blood smear
were reported 5.2 percent deletions of 7q, 18pshowed blast cell§-he other case of transloca-
16q and Xq. Rajasekher et al. (2010) were retion is with microcephaly
ported 18.75 percent of deletions in their study One female karyotype showed inv 9 (p12-q13)
with two 5p deletions and one 18q deletions.(Fig. 8) which is a structural variant that has been
Chetan et al. (2010) reported 33.33 percent defound in both normal populations and patients
letions of three 15q and one Xq in their study onwith various abnormal phenotypes and diseases.
Idiopathic MR. BabuV Rao et al. (2006) and Balkan et al. (2010)
Translocation anomalis the most common reported high frequency of inv 9(p12-q13) and
among structural deformities and vast literature9(p13 q13. Rajasekher et al. (2010) reported
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Fig. 5.

Karyotype: 46, XY del(5p).

IMPRESSION: Presence of del(5p) in 100% metaphases.
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Fig. 6.
Karyotype: 46, XY del(5p).
IMPRESSION: Presence of del(5p) in 100% metaphases.
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Fig. 7.
Karyotype: 46, XY1(9q; 17q).
IMPRESSION: Presence of t(9q; 17q) in 100% metaphases.
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Fig. 8.

Karyotype: 46, XYinv 9(p12-q13).

IMPRESSION: Pericentric inversion of cromosome No.9 is a structural variant that occurs frequently in normal population.
It is considered as a normal variant.

inversion of 7 and 8 chromosom&save Usha percent of inversions of which 8, 4,,1.7 and X
and Shetty Dhanalaxmi (2018fso reported 7.2 chromosomes are involved. Jeong (2010) re-
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Fig. 9.
Karyotype: 46, XY add(4q).
IMPRESSION: Presence of add(4q).
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ported 13.3 percent inversion frequency of Q(p]_ 2002. Subtelomeric rearrangements detected in patients
q13) with congenital anomalie&aber Khaled {V(')t;‘("f)"."g?g_”zchema' retardatiom J Med Genet,

et "?"- (201@ for the first t'me_ reported pheno_— Balkan M,Akbas H, Isi. H, Oral DTurkyylmazA, Kalkanli
typically normal female carrying structural vari- S, Simsek S, Fidanboy Mip MN, GedikA, BudakT

ant on both the chromosome 1 and 9 leading to 2010 Cytogenetic analysis of 4216 patients referred
recurrent miscarriages. for suspected chromosomal abnormalities in Southeast

Two cases showed positive 4q and 15q addi- I‘ljggey Genetics and Molecular Resefy9 (2): 1094-

tions (Figs. 9 and 2). Chromosome 4, partial tri-chetan GK , Manjunatha KRVenkatesh HN, Balu S,

somy of distal 4q is a rare disorder in which a  Venkataswamy E, Roy S 2010. Cytogenetic studies of

portion of the & chromosomeppears 3 times giopit?&lm;n% rsegardatiom report.Int J Hum
PR ene -3): 33-39.

rather than twice in ceI_Is of th‘? bod')he com- Dave Usha, Shetty Dhanlaxmi 2010. Chromosomal

mon symptom of the disorder is MR, defects of " apnormaiities in mental retardation: Indian experience.

the hand and fe€lhe patient of the present study Int J Hum Gen10(1-3): 21-32. '

had mild MR, long head and skeletal deformity Emanuel Beverly S 2010. Researchers Find Neans-

Patel et al. (2007) also reported clinical features ~ 'ocation:Weak Spots in DNACause Genetic Disease.

. - . . American Journal of Human Genetigsublished
including absence of right thumb and claw like online July 29.

fingers on both hands with duplication of major Gaber Khaled R, El-Bassyouni HalaEl-GerzawyAsaad

ity of 49. Rajasekher et al. (2010) reported du- 2010. Pericentric inversion of chromosome 1 and 9 in

plication 0f18, 14 chromosomédsit Dave Usha a case Witgr‘?curzg?é)milsscjflf?ge in Egypurnal of
. merican Scienc : -
and Shetty Dhanalaxml (2010) reported 4q ad'lsaac GS, Krishnamurty PS, Red¥\R, Ahuja YR
dition along with 5p,6q,9p1b, and 16q. 1985.Downs syndrome in Hyderabad, Indiacta
15q addition is an extremely rare chromoso-  Anthropogenet9: 256-260. _
mal disorderA few reports are available on this Jain U.verma IC, KapooAK 1998. Prevalence of fragile X

: _ (A) syndrome in mentally retarded children at a
as RquenbUCk et al. (2004) reported this ab genetics referral centre in Delbindian J Med Res,

normality in 3 patients he patient of the present 108: 12-16.
study showed long upper lip and short neck.  Jayakumarl, Mythili K 2010. Haematologicahbnor-
malities in Intellectually Disabled Persons. Paper
presented in the International Conéeice on “En-
CONCLUSION vironmental Pollution, \Ater Consevation and
. Health” in University of Bangalar, Bangaloe, July
1. 33.3percent of the study population showed 29 to 31, 2010.

chromosomal abnormalities. Jeong Seon-ohg Kim, Bo-YoungYu, Jae Eun 2010. De
; ; ; novo pericentric inversion of chromosome 9 in
2. M.ales are sdérmg mOore in comparison congenital anomalyyonsei Medical Journal51(5):
with females. 775-780.
3. Rare translocations are observed in thegocobs R, Matsuura JS, Mayer M, Newlands IM 1978.
positive cases with Leukemic conditions cytogenetic survey of an institution for the mentally
retarded: 1. Chromosome abnormaliti€in Genet,
ML), edinte LS
: e a, (A\ iions are reported in the JyothyA, Kumar KS, Rao GN, Ra¥B, Swarna M, Devi
positive subjects. BU, Sujatha M, Kumari CK 2000. Cytogenetic studies
of 1001 Down syndrome cases frémdhra Pradesh,
India. Indian J Med Resl11: 133-137.
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