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Rec§1ved 4 April 2024 Autism and Alzheimer's disease are
Revised 20 May 2024 neurological disorders associated with
Accepted 6 June 2024 defects in certain areas of the brain which
Published 31 Aug 2025 share common clinical signs like language
Corresponding Author email: impairment, executive function,

physiological and pathological
abnormalities, DNA methylation, myelin
change, and abnormal Peripheral blood cells
like B-cell and T-cells.

A genetic factor was proposed as the main cause of disease; however, the molecular mechanisms

are still not well known. S-nitrosylation (SNO) in neuropathology targets key protein of gene
mutations in patients that may lead to synaptic defects which return to the pathogenesis of Autism
and Alzheimer's Disease, while phosphorylation of protein tau and the amyloid-3 protein precursor
(APP) has been showed to play vital role in neurodevelopmental disorder.

Additionally, neurite growth plays a role in brain enlargement during the first years of human life,
typically expanding the anterior cortex of the brain. White matter in the brain and cerebellum
appeared in more than half of the human brain that decreased with age, it was determined by a
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secret of myelin, tumor growth factor, cytokine, and release of kinase enzyme. in contrast, the gray
matter was determined by ventricle region, area of cortex, neural stem cell, and thickness.
Neurological disorders of mRNA may be due to limited social communication, and irregular
behaviors in patients with autism and Alzheimer's disease. Despite that, scientists' efforts to
identify management against the progression of this pathology, have only able to decrease some
symptoms of autism and Alzheimer's disease are usually available, it’s important to need for
additional therapeutic strategies for complications, so, the World Health Organization (WHO) has
made this disease a public health priority. The time period specified for this review article lasted
from 2013 to 2023.
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Introduction

1. Definition

Autism and Alzheimer's disease are
neurodevelopmental and neurodegenerative
disorders, Mutations in sensitive genes can
lead to memory deficits and alterations in
perception., inflammations, and
demyelination (1).

2. Neuron and glial cell

The central nervous system is divided
into grey matter and white matter. Grey
matter comprises neuron cell bodies and their
dendrites, glial cells, and capillaries (2).
globally is still difficult to estimate the
reasons for epigenetic and genetic risk in
patients only noticing that amyloid beta
protein has a role in these abnormalities (3).
Many researchers approved that strong nerve
protection against multiple toxicities via
neurotrophic and synapse synthesis by
microtubule reactions (4). Microtubules are
the important constituents of the neuronal
cell structure, which play a major role in
axonal transport and synaptic transmissions
(5). Hyperphosphorylation of the tau protein
may result in the self-assembly of tangles of
paired helical filaments and straight
filaments, which are involved in the
pathogenesis of Alzheimer's disease (6).
Many studies showed a high percentage of
autism in males compared to females; the
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prevalence ratio is often cited as about 4
males for every 1 female diagnosed (7).
Although, in some cases, autism may occur
without brain enlargement, only a few cases
of enlarged brain were found in autistic
patients related with none neurological
disorders like arteriovenous malformations,
intracranial mass, skull bone structure,
hydrocephalus and subdural fluid groups (8).

However other research showed an increase
in the overall volume of the brain occurs
gradually with increased symptoms of autism
(9, 10) The increased size of the brain usually
appears in a period between 2 to 6 years after
that an abnormal decrease in brain growth
occur in the age of 12 to 16 years. This
characterizes autistic patients by a defect of
the frontal lobes which are social skills,
temporal lobes (language and
communications), amygdala of emotional
control and occipital lobes of visual-spatial
abilities, on the other hand, the incomplete
neurogenesis in the prefrontal and all cerebral
cortex may be the cause of autism before
childbirth. The cortical thickness in patients
is returned to the number of cells within the
cortical columns while the surface area is
returned to the number of cortical columns
(11). In another study magnetic resonance
imaging (MRI) of autistic children with large
brain found an increase in the surface area but
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not in the thickness of the cortex (2) also,
there were abnormal B—cells and T-cells in
peripheral blood. Astrocytes in the glial cells
form the blood-brain barrier Microglia cells
which is the primary resident, and
oligodendrocytes form a myelin sheath
wrapped around the axons, creating
insulation for them. Autistic children show
brain enlargement in the first year after birth
due to enlargement of gray and white matter,
abnormal inflammation, and increased
myelination. Irregular behaviors and limited
social communications in some autistic
patients may result from the non-
amyloidogenic pathway, which could lead to
brain overgrowth through genetic pathways
affecting mRNA translation (11).

3. The relation between Autism and
Alzheimer's Disorders

Autism spectrum disorder and Alzheimer's
disease are related to defective in certain
areas of the brain (12), accompanied by
increased concentrations of white matter (13)
and myelin levels (14). There was approved
by the study the increased level of myelin and
white matter till the third decade, in addition
to the increase of gliogenesis and
myelination, by mutation of the phosphatase
and tensin homolog PTEN gene in autistic
persons with brain enlargement (15).

The corpus callosum is the largest
interhemispheric ~ white  matter  tract,
consisting of more than 200 million
commissural fibers connecting the two
cerebral hemispheres (16). Neurological
relations of language difficulties in preschool
children were found in those patients (17).
Hypermetabolism was pointed in parallel
with the disruption of myelination in young
adult persons (18). The increase in the
primed microglia is related to chronic
inflammations in the gray and white matter
(19). There are increased inflammations in
individuals by a defect of modulator of
immune functions rather than active
inflammatory responses (20).
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Along the  progression, myelinating
oligodendrocytes in the adults are
manufactured in the ventricular regions by
oligodendrocyte progenitor cells (OPC), then
transferred and proliferate and extended to
the whole area of the nervous cells, which is
confirmed by a reduced ability to regenerate
neural stem cells in brain tissue. (21, 22).
Chromosome changes, usually related to
autism spectrum disorders (23), and mutation
of  activity-dependent = neuroprotective
proteins (ADNP) gene explain the causes of
seventeen percent of individuals with autism
spectrum disorders related to mental
disabilities, characteristic facial signs and
failure of multiple organ functions (24, 25).
dependent neuroprotective proteins is one of
the most dominant mutations in
heterogeneous genes within Alzheimer's
disease (26- 28).

The role of activity-dependent
neuroprotective  protein gene is very
important for neuronal cell differentiations
and maturations (29), it is necessary for brain
functions and the regular of hundreds of
major genes in vivo (30, 31) So, ADNP of
mRNA is implicated not only in autistic
patients (32, 33) but also in the Alzheimer
disease (34) schizophrenia (35) and
Parkinson disease (36). other studies showed
there was a correlation between activity-
dependent neuroprotective protein in old men
with brain degeneration, neurodegeneration,
regulated apolipoprotein E, amyloid plaque,
aging, and cognitive deficit. There are eight
amino acid peptides (Asn-Ala-Pro-Val-Ser-
Ile-Pro-Gln) that have been shown to potent
neuroprotection of the brain against
decreased levels of activity-dependent
neuroprotective protein (37).

The two hallmark signs that characterize
patients with Alzheimer's disease are
neurofibrillary tangles, representing
aggregates  of  twisted strands  of
hyperphosphorylated tau protein, and
amyloid plaques, consisting of accumulations
of amyloid-B (AP) peptides. Alzheimer's
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disease is a neurodegenerative disease that
comprises over eighty percent of all
dementias and about ten percent of the
population aged sixty-five and older.
Characteristic signs that severely defect the
ability to perform everyday activity at the end
stage of the disease include the development
of loss of memory, decline of cognitive skills,
and deterioration of speech (38).

The proteolytic cleavage of mature amyloid-
B (AP) peptide protein precursors via - and
y-secretase by the amyloidogenic mechanism
generates neurotoxic amyloid-f peptides
consisting of forty and forty-two amino acids.
These peptides accumulate to form the main
constituents of neurotic plaques, leading to
brain atrophy in individuals with Alzheimer's
disease. (39). Also none amyloidogenic
development of amyloid-f protein precursor
APP by a- secretase, produces an a-form of
amyloid-B protein precursor APP that is
usually distinguished as neurotrophic (40).
These pathways of amyloid-p protein
precursor have made a key for
neurodegenerative diseases like Alzheimer's
disease (41).

Impact of antenatal depressive and anxiety
symptoms on adverse birth outcomes,
Nutrition is an important prognostic factor
for mental health including social well-being,
(42). the biologically active variant of
vitamin B6 serves as a co-enzyme for
regular neuronal processes (43). although
global studies to identify treatment against
this disease, only treatments able to alleviate
some signs of patients with Alzheimer's
disease are currently available, meaning the
need for more therapeutic steps against the
development of Alzheimer's disease,
therefore, the World Health Organization has
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made this disease a public health priority
(44).

In addition to age-associated with
neurodegenerative disease, tau, and the
amyloid-f protein precursor APP it has been
shown that the level of amyloid-f protein
precursor is increased in acute cases but not
in mild or moderate cases It was explained
that promotion of the neurotrophic none
amyloidogenic pathway lead to amyloid-$
protein precursor accumulation in autistic
individuals  which  lead to  early
megalocephaly and cause interneuronal
misconnection that potential underlying
several autism-related signs (12).

Another relation between both Alzheimer's
and autistic patients has been shown in the
role of S-nitrosylation (SNO) protein which
is involved in multiple physiological and
neuropathological ~ pathways, in  the
mammalian targets of rapamycin complex 1
(mTORCT1) signaling pathway as one of the
shared molecular pathways which SNO-
dependent mTOR activation in the Alzheimer
and autistic mouse model as showed in
Figure. Activation of the mammalian target
of rapamycin (mTOR) in the cortex was
approved by western blots and established
increased phosphorylation of RPS6, a major
substrate of mMTORCI1, which approved
hyperactivation of mTORCI1. Also, it was
shown, that an aberrant S-nitrosylation
(SNO) signaling can lead to synaptic defects
that contribute to the pathogenesis of Autism
and Alzheimer's disease, therefore, indicating
the possibility of alteration of the mammalian
target of rapamycin(mTOR) signaling as a
result of aberrant S-nitrosylation (SNO) of
specific protein throughout
neurodevelopment and neurodegeneration

(12).
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Figure: SNO-dependent mTOR activation in the mouse model (12)

-Green stars are SNO proteins in ASD.
-Black stars are SNO proteins in ASD

4. Conclusion

S-nitrosylation (SNO) protein-dependent
mTOR activation led to synaptic defects
which contribute to the pathogenesis in
Alzheimer's and autistic patients. tau and the
amyloid-f protein precursor APP playing a
role in neurodevelopmental defects in autistic
patients. The two hallmark signs that
recognize patients with Alzheimer's disease
are neurofibrillary tangle representing an
aggregate  of  twisted strands  of
hyperphosphorylated tau protein, and
amyloid plaque specially consisting of
accumulations of amyloid-B (Ap) peptides.
Mutation of activity-dependent
neuroprotective proteins (ADNP) gene
explains the causes of seventeen percent of
individuals with autism spectrum disorders.
The increase of gliogenesis and myelination,
by mutation of the phosphatase and tensin
homolog PTEN gene found in autistic
persons with brain enlargement. Finally, the
increase of gray and white matter in adults
and the elderly, with overgrowth brain
progression to develop metabolic defective,
neuritis, and activated astrocytes.
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5. Recommendation

The recommendation is to conduct further
studies of dementia prevalence in patients
with Alzheimer's disease, and also more
studies for screening children at ages 18 and
24 months, along with regular developmental
surveillance.
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