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R ES U LTS Figure 1: Methylation Array

N=781, 320 (ASD), CP (293), ADHD (80), CN (88)

INTRODUCTION

Over the last few decades, there has been increasing evidence of
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Methylation Array
Industrial chemicals, heavy metals in particular, as contributors to Mean age: 5.75 + 3.14(ASD), 6.57 + 3.58(CP), 9.77 + 2.44(ADHD), 7.31 + 4.23(control) P
. ninum Global Screening Array
neurodevelopmental disorders(NDD) [1]. | | Sex ratio (Male: Female): 2.7:1(ASD), 1.3:1 (CP), 2:1(ADHD), 0.6:1(control) g o
Lthas DEEIT p_roposed tT?t ZS%OfdthethDZ 2 (e _rS_T,_u_It ofzan LGl Molecular analysis revealed differential methylation of genes associated with neuronal developmental ErCe —
etween environmental factors and inherited susceptibilities [2] pathways(SGCE, ZDHHC3, HMGA1l, SYT2, PRCC2). In ADHD, 412 genomic loci were differentially lb
OBJECTIVE hypomethylated while 1218 loci were hypermethylated. In CP, 226 loci were hypomethylated and 890 were
hypermethylated while in ASD 12 loci were hypomethylated and 120 were hypermethylated. (Figure 1) e =D

To analyze the levels of heavy metals and essential micronutrients, along In comparison to control group, the average levels (micg/l) of following heavy metals were found significantly in ol 0l
with molecular analysis, in blood, urine, hair and nail of children with higher proportion (P<0.05) in children with various neurodevelopmental disorders (Table 1; Figure 2) i [ ]

ALTE EPEEIUIT CERRiEr (AEID), Ausnlion deich [Iyperemisy eleee; 52% children with ASD,55% with ADHD and 38% with CP, showed lead levels of >5mcg/L in blood.

(ADHD) and Cerebral Palsy (CP) and their comparison with neurotypical
controls. Iron and Zinc were the common micronutrients which were found deficient in blood.

Table 1: Heavy Metals with higher levels in various tissues in each neurodevelopmental disorder in TE— | | T——— | | —————
COmparISOn tO Control group ASO v Cantrod CP vs Control ADHD w5 Controk

MATERIALS AND METHODS

Disorder Blood Urine Hair Nail

Ongoing cross-sectional study at All India Institute of Medical Sciences,

200
]

New Delhi, funded by the Department of Health research, Indian Council of ASD Lead (P=0.03) Cobalt (P=0.0007) Lead (P=0.02), Chromium L
Medical Research Chromium (P=0.02) |Cadmium (P=0.001) Vanadium .
_ .y _ _ - Beryllium (P=0.006) | Arsenic Cobalt (P=0.01), Magnesium, |Cadmium S + .
Inclusion Criteria: Children with ASD: 18 months to 18 years, fulfilling DSM Col:?/alt (P:(0.000S) ) e TR Seleniu(m Colu%biunﬁ,
5 criteria, ADHD:6-18 years fulfiling DSM 5 criteria, Cerebral Palsy: 2-18 Mercury Antimony Vanadium Manganese, S |
years, and controls: 18 months-18 years with 1Q>70 on Malin’s Intelligence Nickel, Arsenic, Cadmium - o o
scale for Indian children without any motor impairment or behavior issues ADHD Lead (P=0.03) Cadmium Vanadium Cobalt (P=0.01) _ . _
were included Chromium (P=0.009) | Arsenic Nickel Cadmium 3 T o
' Cobalt (P=0.02) Antimony Arsenic : ﬁ — o : T %
Those who were on special diet, health supplements, chelating agents, Thallium | | 28T =d] &2 To = —
chronic systemic diseases and pre-existing micronutrient deficiencies were Cerebral Palsy |Lead (P=0.001) Lead (P=0.01) Chromium (P=0.001), Chromium (P=0.001), ASD ADHD cP cN
luded Chromium (P=0.009) |Selenium, Aluminium |Magnesium Cobalt (P=0.01), I o I Co
excluded. Beryllium Cobalt (P=0.04), Lithium, Vanadium Magnesium, Lithium, @ cr [T Be
Blood, Urine, Hair and Nail samples underwent analysis for 21 heavy Cli/?ba't (P=0.0001) érs;:m_c Ant Xaﬂg?‘”eéeaN'_Cke' Clumldryum,l\;ltamum,
ercury admium, Antimony rsenic, c.adamium anaaium, ivianganese, . . . et e .
metals and trace elements. . . . _ Figure 2: Box plot showing the distribution of heavy metals in
Thallium N|Cke|_ ,Zinc, Ars_enlc neurodevelopmental disorders and neurotypical controls
Additionally, an OMICs- based approach examined the molecular drivers of Cadmium, Thallium

ASD, CP and ADHD through SNP, and methylation analysis. CONCLUSION REFERENCES
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