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PALABRAS CLAVE

Autismo;

Espectro autista;
Genética del autismo;
Autismo sindrémico

Aspectos genéticos y neuroendocrinos en el trastornodel espectro autista

Resumen El autismo, hoy en dia definido como trastornos del espectro autista, fue descri-
to inicialmente en 1943. Se caracteriza por alteraciones en la comunicacion, la interaccién
social y un espectro restringido de intereses del paciente. Generalmente se identifica en
etapas tempranas del desarrollo a partir de los 18 meses de edad. Actualmente el autismo
se considera un desorden neurolégico con un espectro que abarca diferentes grados que se
asocian con factores genéticos, no genéticos y del medio ambiente. Dentro de los factores
genéticos se han referido diversos sindromes relacionados con este trastorno. Asimismo, el
autismo se ha estudiado a nivel genético, neurofisiolégico, neuroquimico y neuropatologi-
co. Las técnicas de neuroimagen han mostrado multiples anormalidades estructurales en
estos pacientes. También se han observado alteraciones relacionadas en los sistemas sero-
toninérgico, GABAérgico, catecolaminérgico y colinérgico. En este trabajo se presenta una
actualizacion de la informacion de los aspectos genéticos y neuroendocrinos del trastorno
del espectro autista.
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1. Introduction

Autism today, defined as autism spectrum disorders (ASD),
was initially described by Dr. Leo Kanner in 1943. It is char-
acterized by disorders in social interaction and communica-
tion along with a restricted spectrum of interest of the
patients. Diagnosis is done in an infantile stage. Patients are
described as distracted children who have an unusual man-
ner of relating, with scant language or little communication,
and attached to routines. Children present repetitive
strange behaviors, unusual ways of playing and lack of emo-
tional reciprocity towards people.' At present, autism is con-
sidered to be a wide-spectrum neurological disorder that
encompasses cases of different degrees associated with ge-
netic and environmental factors whose manifestation is
variable. It is generally identified in early stages, from 18
months of age. Moreover, it has been proposed that altera-
tions in multiple genes in combination with the presence of
non-genetic factors are the cause for the development of
the phenotype corresponding to autism, which represents,
in itself, a set of atypical genetic alterations that generate
a same phenotype.?

2. Diagnosis

The diagnosis of autism, or ASD, has as a basis the clinical
study. Until now a totally reliable biological marker has not
been identified.? However, and based on the different symp-
toms indicative of ASD, different specialists have suggested a
comprehensive strategy, structured and systematic, both for
diagnosis as well as for treatment, so as to identify the differ-
ent abilities and specific limitations of each patient with
ASD.* Some of the symptoms present in autistic patients are
also present in children with mental disability without au-
tism. For example, patients with autism may demonstrate dif-
ferent degrees of cognitive deficit and, in turn, patients with
intellectual disability may develop stereotypes and difficul-
ties in communication characteristic of patients with ASD.

However, this poses a problem for the accurate diagnosis
of autism.® Different tests are required for the timely diag-
nosis of this set of pathologies. For this, medical specialists,
as well as field researchers, have designed various question-
naires. In addition, there are the criteria established by the
American Association of Psychiatry in the Diagnostic and
Statistical Manual of Mental Disorders or DSM-V-TR, recently
published, in which the diagnostic criteria have been im-
proved by consensus and simplification. Also, integrated into
this manual are the last findings derived from genetic and
neuroimaging studies, specific for each of the ASD. Similarly,
symptoms that present themselves and encompass various
categories of the diagnosis are recognized and detailed,
thus broadening the clinical perspective. Specific criteria
have been consolidated and include autistic disorder, Asper-
ger syndrome and generalized developmental disorders
along the autistic spectrum. Finally, classification of other
disorders has been optimized such as bipolarity and depres-
sion, all this in order to contribute consistently with the di-
agnosis in clinical practice.®

The specific criteria for the diagnosis of ASD are derived
from three domains.

Impairment of social interaction: a) impediment of the
use of nonverbal communication such as eye contact, facial
expression, and body posture; b) inability to develop rela-
tionships with age peers; c) inability to share or communi-
cate affect and interests with other persons; d) limited
interest or notion on reactions and emotions of others.

Qualitative alterations in communication skills: a) delay
or lack of language acquisition; b) inability to initiate or
maintain a conversation; c) language use in a stereotypic or
repetitive manner or use of idiosyncratic language; d) non-
existent development of imitation or pretend games appro-
priate for age.

Presence of restrictive or repetitive patterns of behavior;
a) exacerbated preoccupation by a restricted number of
unusual interests; b) inflexible adherence to certain habits
or routines; c) motor stereotypes; d) preoccupation or exag-
gerated attachment to parts of objects.
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Diagnosis of autism is confirmed when the individual has
a total of six or more behaviors from the three domains
mentioned, including at least two from the first domain.
Once the diagnosis is made, the confirmation and severity
of the symptoms present is important. For this, a second
questionnaire is generally applied, such as the CARS that is
made up of 15 questions, each one with seven possible re-
sponses.®

Longitudinal studies in children at high risk of developing
ASD by having an affected older sibling as well as the retro-
spective analysis of videos of children with 1 year duration
of this disease confirm that in some of these patients the
characteristic symptoms can be identified from 6 and up to
12 months of age,” with the mentioned symptoms being
more evident from 18 months of age.? It is important to
mention that even when the literature mentions as initial
symptoms the diverse alterations in language and communi-
cation, the above-mentioned longitudinal studies have dem-
onstrated that other not-so-characteristic symptoms can be
identified before 6 months such as irritability, hypo- or mid
hyperactivity, hypo- or hyperactivity, as well as deficit in
developing coarse movements.’ Therefore, it is important
that first-level care physicians are aware of the signs within
the symptomatic spectrum that a child with ASD may have
so as to be able to carry out, in the first instance, the perti-
nent screening tests followed by diagnostic confirmation as
early as possible.

3. Prevalence

Epidemiological studies in the international literature have
identified patients with ASD in the countries included, with
similar degrees of prevalence.' Autism disorder is estimated
in 2/1000 individuals.* Currently, there are ~1/175 children
worldwide born with this disorder although the frequency
varies in each country. In the U.S., based on data from the
Community Report from the Autism and Developmental Dis-
abilities Monitoring Network of the Centers for Disease Con-
trol and Prevention, it is indicated that one of 68 children is
diagnosed with autism. Males have a five times greater risk
of developing ASD than females. In a similar manner, data
from this report indicate that the majority of the diagnoses
are made after 4 years of life, and the prevalence is greater
in Caucasian children than in blacks or Hispanics." For 2013,
an estimate of the prevalence for autism in Mexico was
1/300 children. One can predict at least 115 million children
with autism in Mexico, with a risk factor of 6200 new cases
per year."”

4. Genetics of ASD

Autism takes into consideration genetic alterations that
tend to be heterogeneous, among its principal causes.
These alterations present themselves according to differ-
ent levels of the organization of the genetic material. Ge-
netic material during cell division is organized in
superstructures called chromosomes, which demonstrate
the so-called chromosomal alterations in which macro- or
microdeletions, duplications, insertions and inversions of
the genetic material may take place. It should be noted

that even at the molecular level there may exist de novo
point mutations in the DNA sequence that alter genes or
promoters and affect genetic expression. Many of these
are related with the development of the nervous system.
The principal syndromes related with autism are men-
tioned below.

4.1. Prader-Willi Syndrome (PWS)

PWS is the consequence of a deletion of chromosome 15,
region q11-q13, whether due to mutation of the paternal
gene or unilateral disomy of maternal origin, i.e., when
the paternal allele is not expressed or there is an altera-
tion in the methylation pattern. This syndrome presents
itself in 1-4% of cases of autism, and its symptoms are
hypotonia, intellectual disability, obesity, food cravings,
obsessive-compulsive disorder, and low sociality. These
are individuals who talk excessively and have high levels
of oxytocin."”

4.2. Angelman Syndrome

This syndrome is seen in 2-4% of autistic persons, and the
same region as in the PWS is found to be affected, al-
though the alteration comes from the maternal side.
There could be an inversion, duplication or mutation of
gene UBE3A/E6AP. This gene codifies for ubiquitin E3 li-
gase that participates in the pathway of degradation of
proteins in the neurons. Individuals who are carriers of
this alteration present hyperactivity, flapping of hands,
convulsions, intellectual disability, epilepsy, strabismus
and very low language ability. They may also have cryp-
torchidism or microcephaly.'*"

4.3. Fragile X Syndrome

With an incidence of 4-8% in patients with a diagnosis of
autism, this syndrome is characterized by intellectual disa-
bility, macroorchidism, perseverating and repetitive lan-
guage, poor eye contact and characteristic facial
dysmorphias. The alteration of the gene FMR1 (fragile X
mental retardationt) located in chromosome X usually
comes from a demethylated state from the maternal side,
and the conditions are principally found in males. A series of
repeated trinucleotides (CGG) (5-45 times) at the 5’ end of
the mRNA are found in this gene, which regulates the gene
translation. However, duplications of this region could in-
crease to >200 repetitions of trinucleotides, causing the
syndrome. This increase of trinucleotides in mRNA of the
gene prevents its translation and because the junctional
RNA protein that codifies negatively regulates the gene mes-
sengers that modulate the synaptic plasticity, intellectual
development is seriously affected.'®

4.4. Timothy Syndrome

Spontaneous mutations of the CACNA1C gene have been de-
tected, which interfere with functioning of the calcium
channels. This gene is located on chromosome 12, region
p13.3. In addition to the autism phenotype, lethal arrhyth-
mias, congenital heart disease, immune deficits, hypoglyce-
mia and cognitive deficits present themselves."”
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4.5. Rett Syndrome

Rett syndrome principally affects females. In the case of
male heterozygotes, it is lethal. In this syndrome the
MeCP2 gene is found mutated in the long arm of chromo-
some X. This gene is related with neuronal development.
This syndrome is characterized by a severe autism pheno-
type, psychomotor regression, stereotypic movements,
ataxic walk and lack of social interaction. The MeCP2 pro-
tein is responsible for “silencing” the methylated chromatin
in the cytokines of the CpG pairs."

4.6. Other genetic alterations

In general, autism is associated with various syndromes in
which there are changes in behavior, language development
or socialization, for which the genetic diagnosis serves to
detect if the individual suffers from any of these syndromes
(Table 1)."32 In addition to the symptomatology of the syn-
drome itself, a percent of cases are diagnosed with autism
if the diagnostic criteria prevail.

Many of these syndromes also have components such as
mental delay, epilepsy and cardiac alterations, among oth-
ers. In this regard, autism also has a high percentage of
mental retardation (75%) and an epilepsy component to a
lesser percentage (42%). The majority of the mutations re-
lated with autism correspond to genes that participate in
neuronal development and synaptogenesis.

As for the association of autism with epilepsy, muta-
tions in genes involved in the excitatory system (gluta-
mate) and neuronal inhibitor (GABA) have been identified.
The gene for the glutamate receptor type 6 (mGluRé) is
found to be in linkage disequilibrium in some individuals
with autism, i.e., they do not segregate independently
and have low recombination because the two loci involved
tend to be on the same chromosome. On the other hand,
decrease of enzymes of the GABAergic system and avail-
ability of GABA in autism has been detected. Also, altera-
tions in the 15q11-13 region include genes of the GABA,
receptors. The family of neuroligines (NLGN1, NLGN2,
NLGN3, NLGN4X and NLGN5, genes distributed in chromo-
somes 3, 7, X and Y) also play a relevant role in synap-
togenesis and disequilibrium between neuronal inhibition
and excitation. Studies of association of polymorphisms in
NLGN3 and NGLN4 with autism have not found a clear re-
lationship. However, isoforms of these genes have been
found related with autism.3** Genes described in some
syndromes are also factors that trigger epilepsy in pa-
tients with autism such as CDK5, FMR1, ARX (aristaless-
related homeobox, implicated in brain development,
proliferation of neuroblasts and migration of GABAergic
interneurons), and the MeCP2 gene which, in turn, regu-
lates DLX5. Also, other genes with mutations that encode
for subunits of the voltage dependent SCN1A (alpha 1) and
SCN2A (alpha 2) neuronal sodium channel trigger convul-
sive crises in autism.®

Tuberous sclerosis complex is produced by mutations in
TSC1 and TSC2 genes. In it, symptoms such as epilepsy, au-
tism and neurocognitive disorders present themselves. TSC1
and TSC2 proteins modulate cell growth mediated by signal-
ing pathway of mTOR, which also modulates synaptogene-
sis.3¢

Language development is one of the critical components
of autism. Various genes related with language are found to
be altered. The alterations described have been localized in
the loci AUTS and include genes implicated in brain develop-
ment. The locus AUTS3, localized in the region 13q13.2-14.1,
contains genes for neuronal migration and development
(NBEA, MAB21L1, DCAMKL1 and SMAD9). The locus AUTS1B
(7g31) has at least two genes that are associated with au-
tism. Among the candidate genes that affect the develop-
ment of the central nervous system, WNT2 (7q31-33) is
studied and are expressed in thalamus and FOXP2, which
regulate genes for language and speech development. In
this same locus are the MET genes, whose alternate pro-
moter reduces in half its expression in autism, which affects
maturation and growth of the neocortex (“new cortex” or
the “most recent cortex”).

In 7935, another gene crucial for language development
is found, the CNTNAP2 of the protein associated with con-
tactin of the family of neuroxins. Manifestations of symp-
toms of autism were observed in mice that do not express
this gene. In a similar manner, decreased expression of this
gene due to variations in its promoter region or loss of meth-
ylation sites presents in some autistic individuals. However,
alterations in this gene are related with a large number of
neuronal developmental disorders.”

The locus AUTS1A (7q36) contains the gene EN2 whose
mutation implies the reduction of Purkinje cells and cere-
bellar hypoplasia. The long arm of chromosome 2 contains
the locus AUTS5, which is linked to delay for construction of
phrases and from which the responsible gene has not yet
been identified, but it has been associated with polymor-
phisms of the gene RAPGEF4 in 2q31-32. The region 15q11-13
with the locus AUTS4 contains the genes UBE3A, ATP10A,
GABRB3, GABRA5, GABRG3. It is also subject to disorders in
its pattern of methylation (genomic imprint) that implies a
language disorder.3®

The genetics of autism reveal the participation of genes
implicated in the development of the central nervous sys-
tem and the implications for language development, sociali-
zation, behavior and even neuronal disorders. The new
molecular tools such as the identification in the variation of
the number of copies, the de novo mutations, microarrays of
genetic expression, genome sequentiation and massive se-
quentiation will allow for the examination of the majority of
cases of idiopathic autism.?? Identification of genes related
with the development of language, socialization and behav-
ior will allow for establishing the interactions between them
and to establish the molecular mechanisms that participate
in autism. 4041

5. Neuroendocrine aspects of ASD

ASD are disorders in neurodevelopment characterized by
alterations in social interaction, communication and re-
petitive behavior. These disorders affect 1% of the popu-
lation and its prevalence is greater in males. Because of
this, the majority of the studies have been carried out in
males. The neurobiology of autism has been studied at
the genetic, neurophysiological, neurochemical and neu-
ropathological levels. Neuroimaging techniques have
demonstrated multiple structural abnormalities, but
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Table 1 Syndromes associated with ASD

Syndrome Chromosomal Percentage diagnosed Diagnostic criteria Genes affected

region with autism of autism

Prader-Willi (PWS)® 15q11-q13 25.3% Socialization, Ubiquitin protein ligase

stereotypical behavior (UBE3A)

Angelman? 15q11-q13 42% Language, socialization, UBE3A

stereotypical behavior
Inversion duplication 15g11-q13 2-4% Language, socialization, UBE3A
stereotypical behavior = Gamma amino-butyric
acid receptor (GABRB3)

Fragile X (FXS)* Xq27.3 25-33% Socialization, Fragile X mental

stereotypical behavior  retardation 1 (FMR1)

Premutation (FXS)* X 10-60% Socialization FMR1

Williams?? 7q11.23 Some cases reported Language, socialization Elastin (ELN),
LIM-kinase (LIMK)

Rett" Xq28 All cases diagnosed with Language, socialization, Methyl CpG binding
severe autism stereotypical behavior  protein (MeCP2)

Deletion 2q37.3% 2q37.3 Various cases reported Stereotypical behavior  Centaurin gamma 2
(CENTG2)

Mutation of gene ARX" Xp22.13 Some cases related with Language, socialization, Aristaless-related
autism; others reported stereotypical behavior ~ homeobox (ARX)
without a relation

XYY" Trisomy 50% Language, socialization

Smith-Lemli-Opitz" 11q12-q13 53% Neurological alterations 7-dehydrocholesterol
reductase (DHCR7)

Apert?2 10q26 One reported case Abnormalities of the Fibroblast growth factor

brain and limbic system receptor (FGFR2)

De Lange" 5p13.1 18-38% Language, stereotypical Nipped-B-like protein

behavior (NIPBL) o delangine

Smith-Magenis? 17p11.2 90% Language, stereotypical Retinoic acid induced 1

behavior (RAIT)

Noonan' 12q22 Some cases Language Tyrosine-protein
phosphatase non-receptor
type 11 (PTPN11)

Down'® Trisomy 21 5-9% Language, stereotypical Superoxide dismutase

behavior (SOD1)
Other genes COL6AT,
ETS2, CAF1A, DYRK

Velocardiofacial? 22q11 20% Language, stereotypical T-Box transcription factor

behavior, socialization  (TBX1)

Myotonic dystrophy 199 49% Language, socialization = Myotonic dystrophy

type 128 protein kinase (DMPK)

Tuberous sclerosis 9q34 17-61% Language, stereotypical Hamartin (TSC7), Tuberin

complex® 16p13.3 behavior, socialization  (TSC2)

Timothy? 12p13.3 80% Language, stereotypical Calcium channel

behavior, socialization ~ (CACNA1C)

Deletion terminal 10p* 10p One reported case Language, stereotypical Transcription factor for

behavior, socialization ~ development of
serotonergic cells (GATA3)

Deletion terminal 22q13*® 22q13.3 55% Language SHANK3

Duchenne® X Language, socialization Duchenne muscular

dystrophy (DMD)
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Table 1 Syndromes associated with ASD

Syndrome Chromosomal Percentage diagnosed Diagnostic criteria Genes affected
region with autism of autism
Cowden" 10g22.3-23.3  Some cases reported Stereotypical behavior  Phosphatidyl-inositol

Mosaicism 45X/46XY" Missing Y 7%
chromosome
Myhre" 18q21 25%
Sotos" 5q35 38%
Cohen® 8q22 57%
Goldenhar® 5q and trisomy 10-25%
18
Joubert?! 6q23.3 35%
2q13
8q21.1-22.1
Lujan-Fryns' Xq13 90%
Moebius™ Translocation1 5-29%
p34y 13q12.2
Hypomelanosis of 1to® 9q33-qter 52%
15q11-13
Xp11
Neurofibromatosis 17 24.9-47.7%
type 1
CHARGE"™ 8q12.1 20-68%
7 q21.1
HEADD™ Mitochondrial  30-50%
(Hypotonia, Epilepsy, defect
Autism and

Developmental Delay)

Stereotypical behavior

Language, socialization

Language, stereotypical
behavior

Language, stereotypical
behavior

Language, stereotypical
behavior, socialization

Language, stereotypical
behavior, socialization

Language, stereotypical
behavior, socialization

Language, socialization

Language, stereotypical
behavior, socialization

Language, stereotypical
behavior, socialization

Stereotypical behavior

Language, stereotypical
behavior, socialization

triphosphate phosphatase
(PTEN)

Sex determining region Y
(SRY)

Testis specific protein
Y-linked 1 (TSPY1)

Short stature homeobox
(SHOX)

Tumor suppressor gene
(SMAD4)

Nuclear receptor binding
Su-Var (NSD1)

Cohen syndrome 1 (COH1)

Bagpipe homeobox
homolog 1 (BAPX1)

Jouberin (AHI1),
Nephrocystin (NPHP1),
Meckelin (MKS3),
Centrosomal protein
290 KDa (CEP290)

Mediator complex subunit
12 (MED12)

Not identified

Not identified

Neurofibromin (NFI)

Chromodomain helicase
DNA binding protein 7
(CHD?)

Semaphorin (SEMA3E)

Not identified

ASD, autism spectrum disorder.

these are not very consistent. Alterations have been
found in the serotoninergic, GABAergic, catecholaminer-
gic, and cholinergic systems, among others, although
without specificity or diagnostic value.* Bauman and
Kemper, in 1985, showed the neuropathological findings
of a 29-year-old male.® In 1998 they completed a series of
nine cases, of which four suffered from epilepsy and five
from intellectual disability, without obvious malforma-
tions and normal myelinization. Compared with non-autis-
tic subjects they demonstrated a reduction in neuronal

size and increase in cellular density in the limbic and cer-
ebellar system. Also, they observed a decrease in the ex-
tension of the dendritic branches in pyramidal neurons
CA1 and CA4 of the hippocampus.*

Recent studies have established that the head circum-
ference in autistic neonates is normal at birth, but at 2
years of age they show elongation of the head, and at 3 to
4 years it increases ~5-10%.% This increase in head cir-
cumference has been associated with a decrease in corti-
cal layers and maturation of the cortex. Another theory
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proposes that there is a secondary response to events of
neuronal remodelation that induces overgrowth.“ There
also exists a dysfunction in cortical areas, including the
frontal lobe, temporal lobe and cingulate cortex, affecting
and promoting problems of attention and of executive
function responsible for planning and organization, result-
ing in the lack of autonomy and decision making as well as
dependence of autistic persons.”” Others authors relate the
dysfunction of the hippocampus and amygdala (the medial
temporal lobe structures), which affects memory or recog-
nition and verbal encoding, depending on the severity of
the autism.

Studies conducted by Lai and colleagues at the Center for
Autism Research at Cambridge University have suggested
that autism affects different parts of the brain in women
and in men. Using magnetic resonance imaging, they found
that the anatomy of the brain of a person with autism differs
depending on the gender.* This could implicate physiologi-
cal mechanisms that lead to a sexual dimorphism such as
prenatal sex hormones and genetic mechanisms linked to
gender. Because the frequency of autism in females is less
than in males, this difference is an important example of the
diversity within the “spectrum.”*®

The importance of some neurotransmitters has been
demonstrated, such as serotonin, in behavior disorders. In
hyperkinetic children who have low plasma levels of seroto-
nin, it has been proven that their clinical improvement de-
pends on increase of serotonin. In the same manner, Schain
and Freedman® linked a high concentration of serotonin
(26%) in autistic subjects studied. These levels of serotonin
decreased when tryptophan content was restricted (ami-
noacid precursor) in the diet. Based on this, a common phe-
nomenon observed in subjects with ASD s
hyperserotoninemia.’? However, treatment with selective
serotonin reuptake inhibitors (SSRIS) such as fluoxetine, par-
oxetine, fluvoxamine, and venlafaxine showed positive ef-
fects in the stereotype of repetitive behaviors, lack of social
skills and in problems of communication.>

On the other hand, the dopamine system has been relat-
ed with functions of analysis, planning and execution and
also with motor activities, social and perception behaviors.
Barthelemy et al. analyzed the urine levels of catechola-
mines in autistic subjects and found low levels of dopamine
and high levels of noradrenaline, which induce passive be-
haviors as seen in autistic subjects.>* In the brain, children
with autism showed weak connections in the areas that re-
lease dopamine in response to rewards compared with chil-
dren without autism. In the left lobe of the brain, the
autistic children showed weak connections in the nucleus
accumbens and ventral tegmental area. On the right side
there was a weak connection with the amygdala, which pro-
cesses emotional signals.

In individuals with ASD with treatment of dopamine an-
tagonists such as haloperidol and risperidone, which are
antipsychotic medications, there has been an improve-
ment observed in behavior of irritability and hyperactivi-
ty.

On the other hand, in postmortem tissues of autistic sub-
jects, a decrease of GABAergic connections in Purkinje cells
was found in the cerebellum.® Recent studies showed a de-
crease in (GABA, and GABA;) receptors and proteins in cer-
ebellum and cortical areas, suggesting a deregulation of the

GABA inhibitory system in autism, which affects the regula-
tion of circuits and of behavior.56:57

6. Errors in metabolism in ASD

The principal metabolic alterations of an autistic phenotype
are phenylketonuria, alterations in the urea cycle, altera-
tions in purine metabolism and deficiencies of the enzyme
succinate semialdehyde dehydrogenase. Some authors have
found hyperuricemia in patients with intellectual disability
and with personality disorders as well as other biochemical
defects that could be caused, not only by the insufficient
ingestion of its precursors, but also by a defective absorp-
tion such as can be seen in celiac disease, which is charac-
terized by intolerance to fats and gluten. Intolerance to
gluten causes damage in the intestinal epithelium resulting
in bulky stools because of the fats and other substances that
are not absorbed (steatorrhea) at the time in which a growth
disorder is seen in autistics who suffer celiac disease. When
these children were subjected to a gluten-free diet, the
symptomatology of the autistic disease decreased. The
presence of two diseases in the same patient does not nec-
essarily mean that one is the consequence of the other, but
that they may have the same genetic basis and, for that
reason, they occur at the same time.

Finally, neurotoxins that cross the placental barrier are
dangerous. Roberts et al. reported that if the mother is ex-
posed to pesticides during pregnancy, such as in agricultural
areas, there is a six-time increased risk that the fetus will
develop autism.*®

7. Treatment

7.1. Drug treatment

So far, there is no specific or curative treatment for autism.
Existing treatments can be divided into pharmacological and
psychological. All drug treatments are symptomatic. Many
medications have been used in the management of this con-
dition,>*¢' but none is accepted unanimously or that is useful
for all patients. Haloperidol could be useful for decreasing
impulsivity and aggressiveness®®®' as well as the stereotypes
and emotional lability, but it is important to be alert to its
possible early and late collateral effects (dyskinesias, exces-
sive sedation, etc.). It is advised that it be used intermit-
tently or for short periods. Other reports have shown similar
effectiveness for risperidone although with less secondary
effects, a reason for which it is the drug most used at pre-
sent.®?

There are reports that indicate a high activity of endog-
enous opioids in the CNS of autistic subjects,®% and this
has prompted the use of the opiate antagonist naltrex-
one.®% However, results have been poor and currently this
is seldom used. Similarly, it is claimed that there are al-
terations in serotonin metabolism with significant eleva-
tion of serotonin concentration.®” This has given rise to the
use of SSRIS such as fluvoxamine and sertraline®®¢® with
good results in decreasing repetitive thoughts and ritualis-
tic behavior as well as a decrease in aggressive behavior
and improvement in the use of language and social behav-
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ior. However, it should be mentioned that the beneficial
effect may only be transient.

There is no medication that acts on the basic manifes-
tations of autism. Sometimes some of the associated
problems should be treated. Epilepsy is treated following
the principles of epilepsy without any particular aspect.
As most of the crises are focal complex, carbamazepine is
one of the drugs indicated. When there is activity disor-
der with attention deficit, ritalin could be used (three
daily doses of 0.4-1 mg/kg). For anxiety, buspirone (5 mg,
three times a day) could be used. For aggression, naltrex-
one has been used (0.5 mg/kg/day). In recent years, stud-
ies with risperidone have been performed, an atypical
antipsychotic that blocks the postsynaptic serotonin re-
ceptors. This could be more easily displaced by endoge-
nous dopamine, which decreases the risk of the collateral
neurological effects. The dosage used is 0.01-0.03 mg/kg
weight in two daily doses during 8-week periods. Its fa-
vorable effect on auto- and heteroaggressivity, stereo-
types, abnormal movements, inattention and
hyperactivity is quite noticeable. The collateral effects
are moderate somnolence and malaise, especially at
treatment initiation. One problem that sometimes causes
suspension of the medication is increased appetite and
marked weight gain. In girls there may be amenorrhea,
another indication for stopping the medication. When
used in dosages > 3.5 mg/day and during prolonged peri-
ods, there may be dyskinesias and tremors.”®

7.2. Psychological treatment

Psychological treatment plays a central role in the treat-
ment of autism. The most accepted management current-
ly is the initiation of an intensive and multimodal type of
treatment as soon as possible: speech therapy, socializa-
tion programs, multiple sensory stimulation (auditive,
visual and somatosensory), recreational therapy, etc. Un-
fortunately, there has been much quackery in this area,
guised in pseudoscientific bases, which only bring confu-
sion and false hopes in patients’ relatives (dolphin thera-
py, equine therapy, use of other pets, aromatherapy,
music therapy, among others).>:¢"7" Some treatments
used with autistic subjects are educational and behavio-
ral programs, which are centered on developing social
abilities, speech, language, personal care and occupa-
tional skills. Mental health professions provide advice,
training, and treatment based on the needs of each child
because no generalizations can be made as each case has
its own characteristics and particular needs. Specific
treatment will be determined by the physician based on
the following criteria:

« Age of the child, general state of health, and medical his-
tory

« Degree of the disorder

e Child’s symptoms

« Tolerance to determined medications or therapies

« Expectation for the progression of the disorder

« Opinion or preference of the parents

It is important to keep in mind that treatment of this dis-
order will be focused on the particular symptoms, with the

purpose of improving the aspects that are deficient in the
children. However, this does not mean that the treatment
will eliminate the disorder or change the child’s behavior.”
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