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Summary

Autism spectrum disorder (ASD) and Down syndrome (DS) are two
distinct diagnoses, but both are linked to neurodevelopmental implications and
cognitive impairment. Oxidative stress (OS) and neurotransmission
abnormalities were observed in the brain of these patients, in which proteins and
enzymes within brain are exposed to oxidative injury. Methionine sulfoxide
reductase A (MsrA) plays a vital role in repairing proteins and peptides that
contain oxidized methionine. We introduced this antioxidant enzyme as a
potential marker for OS and methionine oxidation, and we investigated its
correlation with neurotransmission-related enzymes selected in the study. The
study concentrated on the blood serum of DS and ASD in which the blood
samples were taken from 25 DS individuals, 40 ASD patients (Dystocia
problems were experienced by 15 individuals and 25 individuals had idiopathic
autism) with age range of 5-26 years and 25 healthy persons as a control group
with same ages.

The study has three aims: first part (clinical part), investigating the
levels of various biochemical parameters in the blood serum of these patients
against healthy group which included MsrA and other oxidative stress-related
parameters including thioredoxin (Trx), senescence marker protein-30 (SMP-
30), peroxynitrite (ONOQO™) and malondialdehyde (MDA). Enzymes that affect
neurotransmission including glutamate decarboxylase 1 brain (GADG67),
catechol-o-methyltransferase (COMT), serotonin-N-acetyltransferase
(AANAT), methionine adenosyltransferase (MAT) and monoamine oxidase
(MAOA) in addition to total calcium, were also measured, and Second Part,
the isolation and purification of MsrA from blood serum of healthy people by
gel  filtration  chromatography, ion-exchange chromatography and

electrophoresis followed by the determination of its molecular weight



approximately and third part included studying the optimal conditions of MsrA
and the influences of some pharmaceutical on its activity.

The results demonstrated that MsrA significantly decreased in both ASD
and DS patients compared to control group while no alterations in its level was
observed in dystocia related-ASD compared to idiopathic ASD. The levels of
antioxidant SMP-30 in the blood serum of ASD and DS were significantly
lower, the level of Trx was increased in both groups compared to healthy group.
The concentrations of oxidants ONOO™ were elevated while MDA did not
elevate in DS. Serum levels of neurotransmission-related enzymes (GAD67,
AANAT, COMT) increased significantly in ASD patients, similar to those of DS
individuals, except for COMT, which did not change. On the same side, MAOA
and MAT had a significant decrease in ASD individuals while no change was
observed in DS. For dystocia-related ASD, compared to idiopathic autism, there
were no alterations except for significant increases in GAD67 levels and
decreases in MAOA and MAT levels.

Partial purification of MsrA reveals that this enzyme has one peak in gel
filtration and ion exchange chromatography with an approximate molecular
weight of (24641.1 Dalton), while the molecular weight was (27545.45 Dalton)
that determined by SDS-PAGE electrophoresis and optimum conditions
(20mg/mL for conc. of MsrA, pH7 in 55mmol/L of Tris-HCI, 10min and 34°C
beside 5.263umole/L, 847.5U/L for K, and Vipax ).

It was noted that there are many drugs that have different rates of
inhibition, especially Adrenaline and Ascorbic acid, which have a high rate of
inhibition that reached -46.69 and -45.44, respectively. There is also a high rate
of inhibition for the chemicals compounds of Calcium chloride (CaCl,) and

Cobalt chloride (CoCl,), reaching -73.48 and -64.04 respectively.
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