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Abstract—The current paper gives a brief description of the relationship of
biomarkers with autistic spectrum disorder, we discuss autism, study the bi-
omarkers which can be traced by medical tests, their association with the trig-
gering of autistic behaviors, and finally we discuss how the regulation and bal-
ance of these biomarkers could reduce the autistic symptoms.
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1 Introduction

Autism is a lifelong neurodevelopmental disorder characterized by deficits in oral
verbal communication, as well as the presence of stereotyped behaviors. According to
researches and multi-year studies, scientists have concluded that biomarkers can show
if a child has ASD.

Biomarkers are substances that are detected in the blood and urine. In children with
autism biomarkers usually are at lower levels, such as antioxidant enzymes, omega-3
fatty acids, folic acid, vitamin B1 and probiotics. Another biomarker is oxidative
stress, which is caused by environmental toxins and toxic substances, such as heavy
metals, mercury, pesticides, maternal infections, as well as mitochondrial dysfunction,
has been involved in the etiology of autism.

Other studies in children with autism have identified clear phenotypes (gastrointes-
tinal problems, bacterial neurodevelopment, as well as excess gluten). Abnormalities
in seratonin levels have yet to be observed.

From all these studies it was conducted that, in addition to heredity, an important
role in the occurrence of autism plays exogenous factors, which if they disappear
(oxidative stress, gluten) or if various substances such as omega-3, vitamin B1, folic
acid are given, will there has been significant improvement in behavior.
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2 Genomes and Chromosomes

Jianjun et al [2] report that analysis of genotype 333 in families with two affected
individuals with autism, showed that, it is linked to chromosome 5X, 15 and 19. They
also mention that autism disorders result from multiple allergic interactions, sensitive
to environmental factors.

The methods used to diagnose autism, were a questionnaire by pediatricians (Diag-
nostic Interview, ADOS), brain imagining, urine and blood analysis, as well as psy-
chological tests.

The results of several similar studies, were that chromosomes 5X, 15 and 19 are re-
sponsible for autism. [1], [2], [3], [4].

3 Serotonin

Autism is a childhood neurodevelopment disorder characterized by a weakening of
social interactions and communication with appearance of behavioral stereotypes.
According to Subhranghu and other teams, [5], [6], [7], [8] et al. many studies have
shown an increase in blood serotonin (5-HT) levels in autistic individuals, but also of
neuropsychiatric disorders. This proves abnormalities of serotonergic neurotransmis-
sion.

The methods used for the above investigations, were whole blood tests, urine tests,
as well as positron emission tomography.

The result of these studies, [5], [6], [7], [8] is that except for genes, a significant
role in the development of autism, also plays elevated blood serotonin levels.

4 Inflammations

Theocharis C Theocharides [9] et al. report that studies have shown different im-
munological abnormalities in children with autism. However, to find evidence of
immune activation in the central nervous system in children with autism, inflamma-
tion markers were measured in the cerebrospinal fluid, such as quinolinic acid, ne-
opterin, biopterin and levels of the inflammatory cytokine.

The methods were applied, were a quinolinic test in the cerebrospinal fluid by
modification of gas chromatography.

The result of all of these measurements was that both quinolinic acid and neopter-
in, as well as increased cytokines, are sensitive inflammatory markers.

The conclusion was that reduced levels of neopterin [9], [10] were found in the
cerebrospinal fluid, as well as quinolinic acid, but increased biopterin.
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5 Fatty Acids

A human brain contains a high concentration of lipids that contribute to the synthe-
sis of neuronal phospholipid membranes (PL). For its development, polyunsaturated
fatty acids omega -3 and omega-6 are essential.

Stephen et al. [11] report that in various studies in children with autism, there is a
lack of this supplement.

Besides, each of the autism scales, such as irritability, social withdrawal, stereo-
types, inappropriate speech, and especially hyperactivity, showed improvement with
the administration of fatty acids.

The methods used, were plasma testing of children with autism, using chromato-
graphic methods to quantitatively measure many classes of lipids and fatty acids.

The conclusion drawn from these investigations [11], [12], [13] was that hyperac-
tivity, was significantly reduced by the administration of omega-3 fatty acids.

6 Neurotrophins Neuropeptides

Autism spectrum disorder (ASD) characterized by social interaction disorders, ver-
bal and non-verbal communication, as well as stereotyped behaviors.

According to Lisa A. Groen et al.[14] the increase in autism pushed for an intense
effort to identify early biological markers. This research has shown that BDNF (brain-
derived neurotrophic factor), which originates in the brain and is located in the entire
central nervous system and in the peripheral blood, it is involved in the survival of
neuromuscular nervous in the developing brain. BDNF is trophic for serotonergic
neurons and serotonin levels are the most common in autism. A high concentration of
NT-4 (neurotrophin) was also observed in people with autism. [14], [15].

The methods used were the use of ELISA technology, as well as the use of Lu-
minex technology was increased levels of BDNF were found in the plasma of children
in autism.

7 Oxidative Stress

Autism spectrum disorders (ASD) are a group of neurodevelopmental disorders
characterized by social deficits, as well as repetitive behaviors.

Both genetic predisposition as well as environmental toxins and toxic substances,
such as heavy metals, mercury, pesticides, polychlorinated diphenyls as well as ma-
ternal infection, have been implicated in the etiology of autism. The impact of these
environmental behaviors is associated with increased oxidative stress, [16], [17].

Oxidative stress causes molecular damage manifested by lipid peroxidation, DNA,
and protein modification (3-NT). A 3-NT increase in the cerebellum has been ob-
served in autism, Alzheimer’s, and Parkinson’s disease.

Oxidative stress can be detected by studying various markers in urine and erythro-
cytes, such as protein and polyunsaturated fatty acids (PUFA).
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From all of these studies on erythrocytes membranes come to a conclusion that in
causes of dyslexia, hyperactivity, and attention deficit, there is a reduced concentra-
tion of PUFA (w03 —©0).

8 Intestinal Flora

Autism syndrome is a complex neurobiological disorder characterized by impaired
communication, as well as repetitive stereotyped behaviors.

Studies in people with autism have shown that these people suffer from gastroin-
testinal problems. This is mainly due to administration during the first years of life,
which eliminate the beneficial bacteria and help the pathogenic microbes to fall in the
intestinal flora. These microbes interact with the central nervous system and show
ASD behavioral symptoms.

Maria Florentino et al [18] discovered that children with autism were found with
small amounts of Prevotella polysaccharides (beneficial germ) in the gut, which have
the key genes for the biosynthesis of vitamin B1, as well as fish oil supplementation
and Coptoccocus.

The methods used were stool tests, digestion markers, fatty acids, PH, and the
presence of blood. Gastrointestinal problems were assessed with a modified question-
naire.

The conclusion from these studies was that children with autism have more gastro-
intestinal problems due to taking antibiotics, reduced consumption of fish, fish oil,
probiotics, and B1, [18], [19] , [20], [ 21].

9 Immune Reactions

Autism spectrum disorders (ASD) are complex childhood developmental disorders
characterized by impairment in social interaction, deficits in oral and verbal commu-
nication, as well as in various studies in children with ASD clear phenotypes have
been identified (regression and profile of biochemical and immunological markers,
gastrointestinal problems, as well as bacterial overgrowth, increased severity of the
syndrome, and the beneficial effect of nutritional blockade of gluten).

Studies [21], [22], observed that in children with autism, there is the presence of in-
flammation in the brain and increased plasma cytokine levels, such as interleukin
(1a), -1pB, IL-6, and IL-8. Other studies have also shown an increase in NK cells in
children with autism.

One method used is ileocolonoscopy to assess mucosal inflammation in children
with autism, as well as lymphocytes (PH of the peripheral blood of the mucosa
showed significant immune regulation of the immune system.

These studies conclude that children with autism have brain inflammation, as well
as gastrointestinal problems due to intestinal permeability. That’s why many children
on a gluten- free diet have been shown behavioral stereotypes. [23].
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10 Cytokines

Autism is a neurodevelopment disorder characterized by social deficits, impair-
ment oral communication, as well as the presence of stereotyped behaviors.

People with ASD have increased neuroinflammation in brain tissues, imbalance in
immunoglobulins, including plasma levels of Ig G4, decreased levels of IgG, and
imbalance in cytokines/chemokines levels.

Cytokines and chemokines are proteins involved in regulating hematopoiesis of in-
flammation and the proliferation of immune cells. Besides, they play an important
role in normal neurodevelopment.

Qusseny Zerbo et al. [23] and Japanese researchers reported that children with au-
tism and mental retardation have higher BDNF (brain-derived neurotrophic factor)
concentrations.

Other studies [24] have shown that there is an association between maternal infec-
tions and inflammation during pregnancy and ASD and could be achieved through a
disturbance of balance levels of cytokines/chemokines.

Methods used in these studies were a plasma test and amniotic fluid in children
with autism.

The conclusion drawn from these researchers was that children with ASD are more
likely to have reduced levels of MCP- 1 and reduced levels of RANTES.

11 Biomarkers in General

Autism is a lifelong neurodevelopment disorder characterized by deficits in oral
and verbal communication, as well as the presence of stereotyped behaviors.

Mr. Andre A.S Coldani et al. [25] in studies have reported that biomarkers in au-
tism may reflect genetic and neurological changes or epigenetic processes that may be
active at certain times.

Genetic biomarkers: As autism is one of the most well-known physical disorders,
researches have been conducted on possible biomarkers. In these studies, the heredity
of ASD was verified.

Epigenetic biomarkers: ASD epigenetic changes occur through tissue modification
methylation, RWA color modulation, and silencing. Processes in the environmental
impact of the X gene that affect gene expression metabolic processes such as oxida-
tive stress, chronic brain inflammation, diabetes, mitochondrial function, hyperglyce-
mia, methylation, immune function, and stress, the maternal and paternal immune
system, toxic to the environment and diet.

The many promising biomarkers include those for mitochondrial function, oxida-
tive stress, and immune function. Some children with ASD have a spectrum of mito-
chondrial function. 80% of patients with ASD may be acquired rather than inherited.

Oxidative stress is detected by studying the antioxidant enzymes in the blood, the
peroxidation of fats, and the oxidation of proteins that are increased.
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Examinations of biomarkers may lead to the treatment of metabolic abnormalities
such as phenylketonuria, cerebral acid deficiency, and creatinine deficiency, as well
as an excess of prionic acid.

12 Conclusion

In conclusion, according to researches on autistic people, scientists have concluded
that autism, which is a neurodevelopmental disorder, is due to both heredity and envi-
ronmental factors (oxidative stress, heavy metals, gluten etc.). Also, in the absence of
omega-3 fatty acids, vitamin B1, folic acid, and serotonin we observe manifestations
of autistic behaviors. Finally, studies approved that when regulation and balance of
the Markers guide to a new homeostasis, there will be an improvement in the behavior
of these individuals.
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