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Abstract

Autism is a disorder of nerve growth characterized by weak social interaction and verbal and nonverbal
communication, as well as restricted behavior and stereotypes. The subjects of the study were 90 autistic
children with varying degrees of severity (mild, moderate and severe) who were diagnosed with DSM -1V,
thirty children in each group and 30 healthy children (age and sex were identical). The boys and girl
ratio involved in this study was 4:1, and they were 4-12 years of age. The study showed a significant
elevation in the levels of Cu and Pb in the blood sample of autistic children when compared to a healthy
control group. The elevation was much pronounced in severe group subjects when compared among
autistic groups mild and moderate. The levels of Zn and Vitamin D3 were significantly decreased in
autistic children when compared to control. The Zn and Vitamin D3 showed significant variation in blood
of severe group children when compared to control group and other study groups. The correlation
between Zn and Vitamin D3 in these patient groups were positive. Whereas the correlation between Zn

and each of (Cu and Pb) in these patient groups were negative.
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Introduction

Autism Spectrum Disorder (ASD) is a
neurodegenerative disorder characterized by
frequent stereotypical  behavior and
disruption of social interaction with the onset
of the first [1]. ASD currently affects 1 of
sixty-eight young people [2]. ASD is a
childhood psychiatric disorder that includes a
wide range of clinical symptoms associated
primarily with disorders of perception,
perception, communication and social
sensitivity [3].

Boys are more susceptible to ASD than girls,
About 4: 1 ratio [4,5]. The main cause of ASD
is unclear, and perhaps there are many
factors that are involved in its evolution.
These factors may include genetic and
environmental factors. Other risks include
the history of the ASD family, larger than the
parents, single-gene disorders, and family
history of  immunological conditions,
vasodilations and pregnancy complications
[6]. Treatment of these children is multi-
faceted and includes many interventions such
as behavioral analysis, speech therapy,

©2009-2019, JGPT. All Rights Reserved

occupations, sensory Integration therapy,
counseling, medication management, food
modification and  special educational
resources [7]. Bioelements play an important
role in the central nervous system. Lack or
increase of trace minerals can cause a variety
of health problems and can contribute to ASD
damage. Autistic children appear in some
cases naturally until age 1-3. Then, sudden
changes occur that indicate the presence of
the ASD.

Possible causes include exposure to toxic
metals with inadequate nutritional status
[8].Vitamin D products that were slightly
different in their molecular regulation. The
two most dominant metabolites at the time
were 13 Vitamin D2 and Vitamin D3. These
metabolites have become clinically and
nutritious to humans [9]. In our study, the
significant elevation in the concentration of
Cu and Pb and significant decrease in the
concentration of Zn and D3 observed in the
blood sample of autistic subjects could be well
correlated with their degrees of severity.
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Materials and Methods

This study has been conducted a group of
patients at the Autism Center in Thi -Qar
Governorate, Iraq. Including 120 children (90
autistic children and 30 healthy children)
were screened for both sexes from 2 to 10
years from December 2018 to June 2019.
The ratio of boys to girls was (4:1).

Determination of Copper (Cu) and Zinc
(Zn) in Serum

Dilute 1ml the standers, samples (serum)
and quality control specimens 9 fold with
distilled water (HPLC) then mix well. A
sample was taken for the measurement by a
flame atomic absorption spectrophotometer
was used after drawing the calibration curve
at a wavelength of 324.7nm to Copper while
Zinc 213.9nm.

Determination of Lead (Pb) in Whole
Blood

2 ml of sample (blood) is taken and placed on
the vibrator for one hour after which added 5
ml tri-chloro acetic acid with continuous
shaking for 15 minutes and then centrifuge
and 3000 (rpm) where the separation is then
transferred net filtration for the purpose of
measurement of the flame atomic absorption
of the where they read at a wavelength of
283.3 nm.

Determination of Vitamin D3

Vitamin D3 is an automated quantitative
test for use on the cobas e411 analyzer. For
immunoassay determination of D3 in human
serum or plasma using
electrochemiluminescence (ECL) technique.

Statistical Analysis

All statistical analyses were performed using
SPSS for Windows version 24.0 software. The
descriptive data were expressed in mean and
standard deviation with minimum and
correlation coefficient values normally
distributed continuous variables were
analyzed using one-way analysis of variance
(ANOVA) among the groups. A p-value of
0.05 or less 0.001 was considered statistically
significant.

Results & Discussion

Table (1) shows that the levels of copper and
Lead severely autistic patients were elevated
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significantly compared with those of the
controls. In the current study, copper is
statistically higher in patients than controls.
Similarly [10], Unlike that [11]. High copper
level is common in autistic children
Sequential element 1is necessary For a
number of systems, including the central
nervous system, Excessive accumulation of
copper leads to oxidative stress [12].

It may lead to a defect in the secretion of the
minerals, digestive system, in turn, leads to
abnormal accumulation of these elements in
children In addition, the physiological
conditions of ASD children can be affected by
a mixture of mixtures Nutrition factors and
clinical treatments, which can also stimulate
the metal metabolites [13].

Previous study, have confirmed that blood
sample 1s reliable for the detection of
alteration in the metal lead in patients with
autism found to be abnormally changed in
blood of lead [14], but at no different
concentration Pb in [15]. Lead poisoning is
suggested as a potential risk factor Autism
was reported at a high level of childhood, this
is much higher than usual [16].

Addition, shows that the levels of zinc and D3
severely, moderately and mildly autistic
patients were significantly lower compared
with the normal case. In a study by [17]a
significant variation was found for Zn in
whole blood of autism group children when
compared to a control group.

This result matched with the results of a
study of [18] a no significant difference was
found for Zn in serum and hair of autistic
patients compared with the control. Children
with severe zinc deficiency It can create
emotional changes such as self-instability,
irritability and depression [19]. In a previous
study [20], vitamin D3 measured levels of
dried blood spots in autistic patients were
significantly lower than those in controls.

Another study in serum [21], which is similar
to the current study. It may be speculated
that the chances of normal vitamin D levels
decrease when the child suffers from a
psychiatric illness such as ASD. In other
words, low levels of vitamin D may
negatively affect brain growth and play a role
in the development of mental illness [22].
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Table 1 characteristic Parameter data for all studied groups

Lameters S.Cu(umol/L) S.Zn(umol/L) B.Pb(umol/L) S.D3 (nmol/L)

Mean + S.D Mean £ S.D Mean + S.D Mean + S.D
Groups
Mild autism 15.565+ 2.43¢ 14.91 £1. 94° 0.44 £ 0.15¢ 45.62+12.87°
Moderate autism 18.97+ 2.81° 10.21 +1. 11¢ 0.50+ 0.16° 839.02 £14. 52¢
Severe autism 26.50 £ 2.89¢ 9.71 1. 30¢ 0.66 £0. 122 34.07 £13. 96°
Control 18.52+ 3.02b 15.92 + 2.26° 0.36 0. 059 90.87 £14. 55°
L.S.D 1.18 0.73 0.05 5.94

Correlation analysis of serum zinc level in
Table (2) shows that there is an inverse
relationship with (copper and lead). On the
other hand, there is a positive Correlation
with vitamin D3.In this study there is a
relationship between the level of zinc and the
biochemical parameters included in this
study for autistic patients.

It 1s important to monitor and follow up the
values both zinc and copper during zinc
treatment, because these two trace elements
are the responsibilities of the job, but at the
same time essential for living cells [23]. In
addition. It is known that this adaptive
response to zinc deficiency increases the risk
of high toxic metal absorption such as lead.

Thus, infants with zinc deficiency are at
increased risk of absorbing a high amount of
toxic metals and keeping them in the body.
These findings suggest that an increased risk
of toxic metal burdens associated with
infantile zinc deficiency may also contribute
to autism spectrum disorders.

The mechanisms of zinc deficiency in autistic
infants and children with ADHD can be
explained by their unbalanced food intake
and low intestinal absorption [24].Vitamin D
deficiency may alter the immune responses
in individuals with ASD [25]. Note: - Each
value represents mean + S.D values with
non-identical Superscript (a, b or c... etc.)
was considered significant differences 0.05).
< (P-LSD: - Least Significant Difference.

Table 2: Correlation analysis of 90 children with autism spectrum disorder shows positive
and negative zinc relationships with measured parameters

Zn Cu Pb D3
Zn R 1 -0.545 ** -0.374 ** 0.224*
Sig. (2-tailed) 0.001 0.001 0.03

** Correlation is significant at the 0.01 level
*_Correlation is significant at the 0.05 level
R-correlation coefficient
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