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Abstract			

Autism Spectrum Disorder; Autism Spectrum Disorder (ASD) is a
Neural Action Potential;
set of neurodevelopmental features whiAutism Neural Connectivity. ch represent limitations for the individual
in his/her social, affective and functional
life. Previously named as Pervasive Developmental Disorder, nowadays autism
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is conceived as a spectrum and
is a vast fan of manifestations,
usually with repetitive behavior,
some delay on language acquisition and isolation. The present
mini review aims to study ASD
starting from the Neural Action
Potential as initial element of
neural networks, connectivity
and relation of the individual with
the environment, based on neurosciences, studies that have been
published during the last 5 years
on PUBMED and Google Scholar databases. Discussion takes
place as a theoretical approach
to possibilities of construction of
those neural connections and its
implications to ASD symptoms.
It is urgent to spread information
about ASD in order to search for
better therapy strategies, relation
between family and health professional formation centers as
well as ameliorate ASD-assistance services.

vioral and developmental condition whose etiopathogenesis is
yet to be elucidated, with diverse
and complex manifestations sufficient to establish niches or rigid
classifications that eventually establish themselves. labels on the
individual. This greatly influences its potentialities in various
areas of an ASD individual's life.
In general, the communication
and social interaction / cognitive
development / language development triad is evidenced by repetitive or stereotyped patterns of
behaviors, interests, movements
and activities (Ameis, Catani,
2015; Belmonte, 2004; Ha et al.,
2015; Hahamy, Behrmann, Malach, 2015).
The severity of ASD manifestations varies considerably
from individual to individual,
and may go unnoticed until adolescence or adulthood, behavioral
elements that can be mimicked
by socially accepted patterns or
INTRODUCTION
corresponding to neuropsychomotor developmental milestones
It is often observed in the li- and that will only represent disterature to call Autism Spectrum comfort to the individual in the
Disorders (ASD) as a neurobeha- stages of life. related to those
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most in need of social or affective
interaction (Ameis, Catani, 2015;
Belmonte, 2004; Ha et al., 2015;
Hahamy, Behrmann, Malach,
2015).
In recent years there has
been more pronounced interest in
the field of research regarding the
study of neural connectivity in
ASDs with a view to establishing
a parallel with the primordial manifestations. Various studies has
shown patterns of atypical connectivity in subjects with ASD.
Functional Magnetic Resonance Imaging (fMRI) examines
idiosyncratic distortions in subjects with ASD, meaning that for
each atypical pattern, possible sets
of behavioral, affective or cognitive manifestations would manifest differently when compared
with control groups. Distortions
reflecting intra and interhemispheric connectivity patterns in a
varied way, also correlated with
behavioral assessments of ASD.
This paves the way for consideration of exacerbated variations
in connectivity pattern topographies - which would mean a possible measure of characterization
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of brain changes as well as variation in severity of manifestations
in ASD (Ha et al., 2015; Hahamy,
Behrmann, Malach, 2015).
Furthermore, the key to
understanding this variability
in neural connection patterns in
ASD lies in the potential for neural action, its mechanism, and the
formation of networks related
to cognitive, affective, linguistic, and behavioral development.
From the molecular context to
the onset of organic reactions, the
complexity of ASD cannot be defined by single paths. At the level
of synapses and microcircuit formations, research has already demonstrated the influence of epigenetic factors and polymorphisms
on neural formation, synaptic formation and transmission, as well
as the transmission of excitatory
or inhibitory neurons. From the
perspective of an understanding
of neural networks, imaging studies have identified anomalies in
the white and gray masses primarily in the frontal, temporal lobes
and their most common pathways (Hahamy, Behrmann, Malach,
2015; Zikopulos,Barbas, 2013).
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The purpose of this mini
review is to present discussions
about the potential for neural action from the perspective of identifying relationships with neural
connectivity patterns in ASD,
when there have been results regarding manifestations related to
social communication and cognition in children. sex ratios, variations in studies with both hypo
and hyperconnectivity, activation
of brain regions different from
those conventionally activated in
neurotypic subjects. In addition,
establish a brief theoretical framework to approach the understanding of the cause-risk factors
for multiple ASD, a dynamic that
is reflected in the individual's relationship with the environment.
METHOD
Initially, it was established
as a database for searching for
articles on “Neuron action potential”, Pubmed / NBCI (https://
www.ncbi.nlm.nih.gov/pubmed/). The following filters were
established: articles published in
the last 5 years that were configu-
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red as review articles, obtaining a
total of 414 results (phase I). By
adding the “full text available”
filter and Pubmed's “best match
mode” search option, which relates to the most relevant search
algorithms, 228 results (phase II)
were obtained.
Considering the emphasis
of the research, the analysis by
titles of these results that really
were related to a specific study
of neural action potential in its
statement resulted in a total of 98
articles (phase III). The next step
was reading the abstracts, obtaining a result of 54 documents
(phase IV). The subsequent reading of the full texts themselves
allowed a reduction of the results
to 25 articles that had a direct
relation with the biomolecular
conceptualization of the neural
action potential, as well as perspectives of understanding neurological, affective or cognitive disorders related to the propagation
of this potential, as it is. the case
of ASD, as well as possibilities
for approach and diagnosis (phase V).
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In the discussion stage, potential for neural action will be presented from the perspective of the
formation of neural networks and
their relationship with neurological,
behavioral, cognitive disorders, and
the results of the first 5 phases of
database search, references 6 to 30,
amalgamated. in the body of the text.
In the search for publications
related to nerve transmission in
neurobehavioral conditions, such as
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ASD, a standard Google Scholar
search was performed with the
nominal pattern “autism neural
connectivity” from the last 05 years.
The selection was given by
titles consistent with the interest
of the study, obtaining in the order of presentation on the screen,
articles that will be pointed out
throughout the discussion.
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The presentation of the results
obtained is based on an informative
mini-review, providing a theoretical
framework for further studies.
DISCUSSIONS
Alcami and Hady (2019) discuss the importance of axonal organizations to form complex structures
that generate sophisticated and dynamic functions, given the plethora
of possibilities of cortical connections that can be established. This
reaffirms the importance of neuron
biophysics in understanding the dynamics of connectivity and behavior.
The first studies related to the
axonal role in the generation and
propagation of the nerve impulse
using giant squid axons, unlike most
vertebrate and invertebrate axons:
thin and presenting complex arborization and connective interweaving
networks. To identify these pathways, electrophysiological research
and structural imaging techniques
have been undertaken with regard to
axons and neural terminals, as well
as optical and electron microscopy
have allowed a better understanding
of the electrical and structural pathways and functional impact of these networks (Alcami, Hady, 2019;
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Azarfar et al., 2018)./
Given the computational conformations of the neural networks
from the function of the neuron,
which is to process and to integrate information about thousands of
synaptic inputs is complex enough
to determine unique pathways for
impulse propagation. More research is needed for this spatiotemporal
quantification along the sum and
dendrites as distinct neural regions
integrate information in different
ways, such as excitatory and inhibitory patterns. There are already studies that point to the nonlinearity of
information integration in dendritic
branches, while other stimuli that reach different branches or by the sum
are more linearly integrated. These variations mainly depend on the
potential for reversal and changes in
neural conductance (Azarfaret al.,
2018; Burke, Bender, 2019).
With respect to the axon, ion
channel neuromodulation will determine how they respond to voltage
changes (or variations in membrane
potentials) over varying periods which affects how stimulus characteristics are transformed into potential
generation or transmitted impulses.
This occurs in neuronal networks,
both in dendritic and axonal trees
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(Burke, Bender, 2019; Catterall et
al., 2017; Greene et al., 2016).
The Initial Axonal Segment
(SAI) is where the action potentials start and propagate bilaterally,
towards the presynaptic terminals
and back to the sum and dendrites,
so understanding the structure of this
locality and its molecular characteristics helps understanding how neural function is affected. Thus, changes in ion channel groupings occur
in response to oscillations in neural
network activity, which may mean
that the IAS may have the function
of regulating the instrinsic neural
excitability scale. It may vary in location along the axonal branch, and
may emerge directly from the soma
or dendrites, in some cells it may be
located micrometers away from the
soma, and may also vary according
to neuronal cell types (Kole et al.,
2018).
Neurons with dendritic axons
can be found in regions such as
hippocampal dentate gyrus cells,
somatostatin interneurons, a large
proportion of dopaminergic cells in
the substantia nigra, as well as in cerebellar granular cells (Kole et al.,
2018). Thus, the greater the diversity
of IAS and variability in axonal localization, the greater the influence on
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electrical properties, generation and
propagation of neural action potential, increasing connectivity between
different brain regions, information
processing and improved formation
of neural circuit.
The action potential is the
membrane voltage change with respect to its increased permeability to
Na+ ions, making it more positive.
Oscillation of a membrane potential
of approximately -70mV becoming
“positive” to approximately 30mV
causes inactivation of voltage-dependent Na+ channels, resulting in
increased membrane permeability to
K+ ions to restore membrane voltage (Vm) at an electronegative voltage close to the initial -70mV, causing
in the meantime a hyperpolarization,
closure of the K+ channels, promoting activation of the Na+/ K+
pump, enabling the neuronal cell repolarization, susceptible to new action potentials - a process that lasts
sparingly milliseconds(Armstrong et
al., 2017; Sweatt et al., 2016; Tozzi
et al., 2015; Wang et al., 2017).
Inactivation of ion channels by
insertion of some particle that makes
transmembrane ions temporarily
unviable can also occur in some K
channels, by N-type inactivation, by
changing the N-terminal location of
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one of the four gate subunits internal
channel when open. Inactivation C,
similar to what occurs in Na+ channels, has the function of preventing
Na+ ions from entering the K channel; This shape promotes a structural
change in the channel so that none
of the ions can cross it(Armstrong et
al., 2017).
The generation and propagation of action potentials in specific
regions will reflect the individual's
behavior to situations previously
adopted as study targets, such as
the detection of hippocampal signals when an animal is introduced
to a new space for exploration. In
rodents it was possible to measure
frequencies of about 5Hz, theta frequency - now known as theta rhythm, directly related to this nature of
hippocampal neural cell stimuli - for
movement and exploration, learning
and memorization of tasks related to
spatial learning. These cells, called
hippocampal pyramidal neurons, are
sensory integrating cells responsible
for the establishment and sophisticated recognition of information from
specific locations and memories, given the animal's previous experiences (Sweatt et al., 2016).
Concomitantly, the processing
of sensory impulses in the hippo-
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campus occurs through transmission
from the sensory cortical regions,
through the entorhinal cortex, which
is a bridge to the hippocampus. There are specific cells, which trigger
action potentials according to regular patterns as the animal is in new
locations, forming memory patterns
as in grids - called grid cells (Sweatt
et al., 2016; Tozzi et al., 2015).
These propose a coarse hippocampal image, further enhanced by
the hippocampal property in associating with other stimuli that transform spatial memory into complex
cognitive processing, with respect
to better neuromorphological understanding of the temporal lobe. In
this way it is possible to establish a
parallel with the generation of action potential, neural connectivity,
as well as properties such as the role
of myelination in impulse transmission, neuroplasticity and behavioral
patterns, cognitive or avoidance disorders, such as depressive disorders
as well as and anxiety, obsessive
compulsive disorder, ASD and Alzheimer's (Sweatt et al., 2016; Tozzi
et al., 2015; Wang et al., 2017; Turner et al., 2019).
Thus, neural activity coordinated in multiple proportions, neural
networks concomitantly, even with
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noises (distortions in connectivity patterns), overlaps of the driven
stimuli determine the functions of
perception, cognition and social
interaction, which varies considerably in experiences. personal factors, taking into account neuroplasticity, aging physiology, underlying
pathologies, among other organic
factors that interfere with the action
potential conductivity (Voytek et
al., 2015; Wójtowicz, Brzdak, Mozrzymas, 2015).
There is research that points
to the synchronicity of paired pulse
oscillations in stronger or weaker
patterns, generating synchronous
and asynchronous frequencies,
which results in organized or disorganized propagation - which reflects neural connectivity and may
underlie cognitive modifications
associated with development. healthy cognitive as well as aging. Oscillatory activity is directly related
to neuro-psychiatric disorders such
as Parkinson's, autism, depression,
schizophrenia and anxiety disorders. Therefore, those physical interferences influence cognitive and
behavioral patterns longlife, a reflection of network communication
(Voytek et al., 2015; Smith, Graybiel, 2016; Halassa et al., 2016).
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Considering the role of neuromodulation in development and
cognition, having identified the potential for neural action as a starting
point for knowing the relationship
with neural connectivity in ASD,
the following references didactically refer to therapeutic possibilities for symptom improvement,
related to autism, such as oxytocin
in the management of emotional
and social stimuli and reactions in
ASD, the action of dopamine in the
nucleus accumbens and its possible
relationship with social avoidance
behaviors. The role of GABAergic
interneuronsyhtt, such as the Chandelier Cells, whose spatial and functional configuration of axo-axonal
nature, which innervate the pyramidal and AIS regions, promoting
the modulation of large proportions
of pyramidal cells simultaneously, must be identified. They are
shown in the table below, both for
their specific importance in the potential relationship with ASD, such
as brain-gut axis, role of serotonin
in the characterization of behavioral patterns and other neurological
conditions.
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As discussed earlier, it is
common to identify ASD-related connectivity abnormalities,
although still misunderstood. In
one study, in a sample of 75 participants, including children and
adolescents, being 38 neurotypic
and 37 with ASD, Regions of Interest (ROI) were analyzed for brain
functional and spatial connectivity through imaging registration,
resulting in overconnectivity in
TEA-related samples, especially
in regions such as posterior region
of cingulate gyrus, right inferior
parietal gyrus, while it was possible to identify underconnectivity
in the anterior insular gyrus, left
inferior parietal gyrus. In individuals with ASD, these patterns
called reduced connection integrity would be related to socio-communicational and sensory
symptoms. These findings point
to the relationship of ASD with
network specificity, oscillating
between hyper and hypoconnectivity in restricted areas that reflect
neurobehavioral patterns (Abbott
et al., 2015).
When it comes to the process of identification and diagnosis of ASD, the sex ratio has been
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emphasized by several factors
that point to an approximation of
proportionality, such as: male cerebral phenotype standardization
for autism as the classic model for
diagnosis, instead integrity analysis of white matter. Study with a
sample of 81 people with ASD (56
men, 25 women, between 4 and
21 years old), 39 neurotypic patients (23 men, 16 women, between 5 and 18 years old) separated
into clusters by sex, age, cognitive
skills and head movement, as well
as subdivisions by degree of severity of ASD. Women with ASD
showed significant reductions in
fractional anisotropy compared to
neurotypic ones, suggesting changes in white matter integrity - impairment of neural networks, with
changes in connectivity. In male
groups, for example, there were
no significant differences between
the ASD and neurotypic groups.
This sheds light on the perspectives of understanding ASD on gender differences of neurostructural
order (Lei et al., 2019; Dickinson
et al., 2018; Ha et al., 2015).
For other examples of
hypoconnectivity, in observations regarding memory retrieval
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and fMRI imaging, reduced hippocampal connectivity concomitantly attenuated frontolateral
activity, particularly between the
hippocampus and frontoparietal
network areas. This points to brain
functional differences with respect
to recent memory recall in ASD,
allowing possibilities of restoring
connectivity in the perspective of
restoring impaired memory patterns in this group(Cooper et al.,
2017; Alaerts, Swinnen, Wenderoth, 2016; Rane et al., 2015).
Thus, knowing the myriad
possibilities of afforestation in the
formation of neural networks, it is
an arduous task to determine a single pattern of neural connectivity
in autism. that designates some
cognitive or language deficit - are
mathematically diverse enough
not to label or certainly determine
the causes or direct relationships
of autism to varying degrees. Since overall decrease in sex-varying
white matter, or areas of the limbic system are underdeveloped,
and interhemispheric communication is decreased, neuroplasticity has yet to be studied for ASD
(Mohammad-Rezazadeh et al.,
2016; Padmanabhan, 2017; Ala-

201

erts, Swinnen, Wenderoth, 2017).
FINAL CONSIDERATIONS
Since the first impressions
of a somewhat “autistic” behavior
of children back in 19thcentury,
science in its variations has proposed more humane approaching
to people with disabilities, in general. Recognizing autism not as
a disease but as a condition and,
nowadays, as a spectrum is such
an important leap to understand
the human nature as a universe
of possibilities. The formation of
neural networks starts with an action potential, which represents
the seed of a thought, of a reaction, of an emotion.
Considering ASD, those
possibilities are way confused,
once even the expression of emotions for those people is unique
and peculiar with stereotyped
behaviors and language rhythm.
The challenge to understand ASD
is going beyond the behavior and
isolation in its social forms and
observe the origins of those signals: brain connectivity in its possibilities. This review has shown
a little from such a vast corpus of
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studies pointing to neuromodulation, formation of networks, integrity of white matter and integration between different regions.
It is urgent the need to apply
those studies on formation processes, making information on ASD
known to people in general, as for
diagnosis process, as for approaching families of children with
ASD, as for identifying potential therapeutic methods that may
ameliorate social, behavioral and
emotional symptoms of ASD.
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