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ABSTRACT The results are presented on G6PD deficiency and abnormal hemoglobins in mentally retarded school
children of Visakhapatnam city oAndhra Pradesh in South India. Comparatively increased incidence of G6PD
deficiency was found in mentally retarded individuals (48@normal hemoglobins were also observed in mentally
retarded patients (4%). The results were compared with the data from control samples.

INTRODUCTION cause of mental retardation. In some cases (e.g.,
PKU, hypothyroidism), retardation is preventable
Mental retardation is a genetic disordemith early treatment (Scriver 1998pproximately

manifested in significantly below average overalB% of the population has an intelligence quotient
intellectual functioning and deficits in adaptive(IQ) of less than 70, among whom a cause for the
behavior Mental retardation is a particular statemental retardation can be established in less than
of functioning that begins in childhood and ishalf of all cases (Flint et al. 1995). The prevalence
characterized by decreased intelligence anaf severe mental retardation is about 3 per 1.000
adaptive skills and also is the most commoipopulation and 30 per 1.000 for mild mental
developmental disorder (Bregman 1991). Mentaletardation (Harper 1993).
retardation in young children is often missed by Baker (1992) represented effect of G-6 PD
clinicians. The condition is present in 2 to 3deficiency on sickle cell disease in Safidibia.
percent of the population, either as an isolate8teen et al. (1999) and Schatz and McClellan
finding or as part of a syndrome or broadef2006) studied sickle cell disease as a neuro-
disorder (Daily et al. 2000). McLaren and Brysordevelopmental disordethe trait increasing the
(1987) report that the prevalence of mentalisk of mild mental deficiencySeth et al. (1981)
retardation appears to increase with age up tabserved a high frequency of G6PD deficiency
about the age of 20, with significantly more male$11.8%) in mentally retarded individuals.
than females identified. Mental retardation is a Saleh (2009) reported two cases of G6PD
common and distressing disorder whose origindeficiency with autism.
are poorly understood state of mental retar The present study was conducted to seek
dation may be produced by various endogenowsssociation, if anyf genetic markers glucose-6-
and exogenous influences acting independentlyhosphate dehydrogenase deficiency and
or in concern with each othén at least 30 to 50 abnormal hemoglobins with mental retardation in
percent of cases, physicians are unable to dsehool children oVishakapatnam city of North
termine etiology despite thorough evaluatiorCoastalAndhra Pradesh.
(Baird and Sadovnick 1985%). number of sing-
le-gene disorders result in mental retardation. METHODOLOGY
Many of these are associated with atypical or
dysmorphic physical characteristics (Sultana et The material for the present study was
al. 1995). Metabolic disorders are another possibleollected, March 2008 to March 2009 from
Lebenshilfe SchoolVishakhapatnam city in
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and sex matched controls. G6PD deficiency wakable 2: G6PD enzyme assays among patient and
determined by standard quantitative (kits obconirol groups

tained from Crest Biosystems, Goa, India) antender G6PD  Patient group  Control group
qualitative (Bhattacharya et al. 1990) methods value /
and abnormal hemoglobins were typed using range Number Percent Number Percent
standard cellulose acetate membrane electrilale 6.4 -18.7 56 96.56 49  98.00
phoresis (Kate et al. 1976). The statistical analy- o4 O
sis of the phenotype data comprises calculatiofemales.4 — 18.7 40 9524 48  96.00
of allele frequencies by direct gene counting < 6.4 2 4.76 2 4.00
method and a Chi-square test on Hardgiw/ Total 42  100.00 50 100.00

berg equilibrium.

Table 3: _Phenotypes qnd allele frquencies of
RESULTS hemoglobins among patient and control groups

Phenotypes Patient group Control group
Table 1 represents the phenotype and alleleN!e'es  "Number  Percent Number Percent
frequencies of Glucose-6-Phosphate Dehydr@henotype

genase among patients and control groups. The4B AA 96 96.00 100 100.00
table shows that G6PD deficiency was observedHBAS 4 4.00 - -

in both the groups 4% in cases and 3% in con-f8 S < < o S o

trol group. Considering allele frequencies, theyge ' '
frequency ofGD B -allele was higher in patient HB*A 0.9800 1.0000

group (0.0420) compared with control group HB*S 0.0200 0.0000
(0.0330). The Chi-square test for homogeneity T°ta! 1.0000 1.0000

was found to be statistically non-significant

(Chi-square: 0.1478; d.f. =1; 0.80>p>0.70). type is completely absent. Rare phenotype HB

SS was completely absent in both the groups.
Table 1: Phenotypes and gene équencies of G6PD Considering allele freqqenue_s, the*Sallele
among patient and control groups frequency was 0.0200 in patient group and the
allele was completely absent in control group.

Phenot Patient Control . 4 .
/Alelr;logpes atient group ontrol group The homogeneity Chi-square test for this blood
Number  Percent Number Percent nrgtejn system showed statistically non

Phenotype significant result in patient groux¥ 1.7076;

Normal 96 96.00 97 97.00 d f :1. 0 20>P>0 10)

Deficient 4 4.00 3 3.00 o ’ :

Total 100 100.00 100 100.00
Allele DISCUSSION

G6PD B+ 0.9580 0.9670

G6PD B- 0.0420 0.0330 ; ;

Total 1.0000 1.0000 In the present studya slightly increased

incidence of G6PD deficiency has been found in
mentally retarded individuals compared with
Table 2 provides glucose-6-phosphate dematched population of normal intelligence. In
hydrogenase enzyme assays among study antkental retardation, 4% individuals were found to
control groups. It is observed from the table thabe deficient in glucose-6-phosphate dehydro-
G6PD enzyme levels range between 6.4 and 18.genase compared with 3% of the controls, the
Below the normal value two cases of maleswo values being almost simil#dso, compara-
(3.44%) and two cases of females (4.76%) wergvely higher number of mental retardation
observed in patient group, whereas in controindividuals was found to exhibit sickle cell trait
group one case of male (2%) and two cases @hd G6PD deficiencyt is, therefore, presumed
females (4%) were observed. that selection probably operates against these
Table 3 shows phenotypes and allele fretwo genetic systems simultaneously in malarial
qguencies of hemoglobin (HB) system amongegions. Kernicterus is a major cause of death
patient and control groups. This table shows thaluring the neonatal period of mental retarda-
HB AS shows low incidence among patient gr tion and cerebral palsy with high tone deafness.
oup (4%) whereas in control group this phenoit may occur due to the deficiency of G6PD
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triggers may be controlled to some extent by Agarose gel electrophoresis of G6PD a ,nguick and

educating parents and health professionals 10 Soanst o0 810 K o 0o ecnnitdan

protect children from various triggering mechasregman JD 1991. Current developments in the under-
nisms and the incidence of kernicterus may be standing of mental retardation. Part Rsychopa-
reducedTo achieve this all children with G6PD tthOAgg IJOUfnétl' F?f thhe_ '?mergcgn &Cfdgg of Child

i ~i ; i ; an olescent Psychiatry, 30: - .
dfefgéencyds?.owd be Id%ntlfled' E".’lrly deteCtlonDain DK, Ardinger HH , Holmes GE 2000. Identification
0 PD deficiency wit apprOP”ate manage- - “and evaluation of mental retardatioAmerican
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developmental disabilities. In our study S  Flint 3, Wilkie AOM, Buckle VJ, Winter RM, HollandAJ,
were observed in 4 cases of mentally retarded McDermid HE 1995. The detecticof sub telomeric

T . - : chromosomal rearrangements in idiopathic mental
individuals. No sickle cell disease subject was [ jation Nature Genet, 9 132-140.
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H : . . e Inexpensive metnoa 1or aetection of hemoglobin variants.
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