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Abstract

Objectives

It is estimated that 1.0% of the global population suffers from Autism Spectrum Disorder (ASD), its pathogenesis remains
unclear. According to the World Health Organization, approximately 1/160 children is affected with a notable increase over the
past 50 years. Our aim is to emphasize the importance in knowing the etiologies of the microbiota, focusing on the presence of
bacteria, fungi, and/or parasites, as several studies have shown.

Methods

Different etiologies were investigated in feces; parasites, fungi, and bacteria such as Yersinia, Klebsiella, Morganella, Salmonella,
Proteus, Pseudomonas, Shigella, and Serratia. The samples were processed within one to two hours after collection. Feces were
cultured on MacConkey agar, EMB (Eosin Methylene Blue) agar, CLED (Cystine-Lactose-Electrolyte Deficient) medium with
Andrade Indicator and selective media for Campylobacter. Fungal cultures were grown on Sabouraud Dextrose Agar or Potato
Dextrose Agar. All cultures were incubated at 22°C for fungi and 37°C for bacteria.

Results

A total of 143 cases were analyzed, with 19% female and 81% male participants, between the ages of 2 and 11. The most frequent
parasites identified were: 51.9% Entamoeba histolytica, 30.7% Strongyloides stercoralis, and 23.2% Ascaris lumbricoides. Fungi
identified, included 62.4% Candida. The most prevalent bacterial species were: 65.1% Campylobacter jejuni, 28.4% Escherichia
coli and 19.2% Yersinia enterocolitica, among others.

Conclusions

This study highlights the importance of early detection of dysbiosis in ASD. Our study showed multiple etiologies and supports
an association between the dysbiosis and their symptoms and behavior. In a follow-up survey conducted with parents after
treatment, 89% reported significant improvements.
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1. Introduction

Autism Spectrum Disorder (ASD) is a complicated
neurodevelopmental disorder usually has a decreased or
none verbal and social interactions, repetitive behaviors,
limited interests and activities, plus they have clinical
gastrointestinal disturbances (up to 70%), motor deficits
(79%), sleep problems (50-80%), and intellectual disability
(45%) [1-5].

It is estimated that 1.0% of the global population suffers
from Autism Spectrum Disorder (ASD), and its pathogenesis
remains unclear. According to the World Health Organization,
approximately one in 160 children is affected by ASD, with
a notable increase over the past 50 years [5]. Our aim is to
emphasize the importance of studying the microbiota of
individuals with ASD, focusing on the presence of bacteria,
fungi, and/or parasites, as several studies have shown
associations between these microorganisms and ASD [2,4].
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OBJECTIVES AND STUDY

» Autism Spectrum Disorder (ASD)

. 1% children suffer
= Unclear its etiology
" WHO - 1 of 160 (last 50 years)

» Qur aim is to show the association of Bacteria, Parasites and Fungi with ASD:

2. Methods

Different etiologies were investigated in fecal samples,
including parasites, fungi, and bacteria such as: Yersinia,
Klebsiella, Morganella, Salmonella, Proteus, Pseudomonas,
Shigella, and Serratia. The samples were collected and
processed within one to two hours after collection or in
the new Transport Tube Media [6]. Feces were cultured
on MacConkey agar, EMB (Eosin Methylene Blue) agar,
CLED (Cystine-Lactose-Electrolyte Deficient) medium with
Andrade Indicator, Mueller Hinton agar and selective media
for Campylobacter. Fungal cultures were grown on Sabouraud
Dextrose Agar or Potato Dextrose Agar. All cultures were
incubated at 22°C for fungi and 37°C for bacteria. The
selective media for Campylobacter was incubated in a
microaerophilic atmosphere with 5-6% of oxygen, 10% of
carbon dioxide and 84-85% of nitrogen for 24 to 48 hours at
37°C. The Antimicrobial Susceptibility Test (AST) was done
with all the enterobacteria or the predominant bacteria
grown in the coprocultures. Parasites were analyzed in a

MICROSCOPE

microscope with saline solution and parasitological lugol,
they were observed in 40X and Gram stain in 100X [6-10].
(In our study there was not necessary an institutional review
board or ethics committee approval in our methods).

2.1. Methods: Feces Samples

* Samples: They were collected and processed within 1 to
2 hours after collection. If the samples are collected outside
the city, the samples were taken in a Transport Media Tube.
¢ Bacterias: They were cultured on MacConkey agar, EMB
(Eosin Methylene Blue) agar, CLED (Cystine-Lactose-
Electrolyte Deficient) medium with Andrade Indicator and
selective media for Campylobacter, Mueller Hinton agar to
do the AST (Antibiotic Susceptibility Test)

¢ Fungi: Cultured on Sabouraud Dextrose Agar or Potato
Dextrose Agar and incubated at 22°C

o Parasites: In a microscope with Saline Solution and
Parasitological Lugol, observed in 40X and Gram 100x
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BACTERIA CULTURES

For: Escherichia, Yersinia, Klebsiella, Proteus, Serratia, Campylobacter,
Morganella, Salmonella, Pseudomonas, Shigella.

3. Results

A total of 143 cases between the ages of 2 and 11 were
analyzed, with 19% female and 81% male participants,
this difference has been shown in other studies [11]. The
most frequent parasites identified were: 51.9% Entamoeba
histolytica, 30.7% Strongyloides stercoralis, and 23.2%
Ascaris lumbricoides. Fungi identified, included 62.4%
Candida and 9.8% of Rhodotorula sp. The most prevalent
bacterial species were: 65.1% Campylobacter jejuni, 28.4%
Escherichia coli, 19.2% Yersinia enterocolitica, 14.5%
Shigella, 11.8% Klebsiella oxytoca or pneumoniae, 8.3%
Morganella morganii, less than 5%: Proteus, Edwarsiella
tarda, Pseudomonas aeruginosa, among others. None of
the ASD cases had 0 etiologies. Parasites and bacteria had
22.5%, parasites with bacteria and fungi 67.0 %, only had
bacteria 6.5 %. In a follow-up survey conducted with parents
an 89% reported significant improvements after treatment
with the known etiology.

4. Discussion

Our results have shown that giving the accurate treatment
in the gut microbiota etiologies, as enteropathogens found,
parasites and/ or fungi, the children showed an improve in
their behavior and had no abdominal pain, diarrhea or many
other symptoms that they had before the laboratories tests.
This study can help ASD patients, because it is much cheaper
and easier than a manipulation of the gut microbiota by
fecal microbiota transplantation (FMT) that have shown
[11]. Their research FMT found a large difference in
baseline characteristics of behavior, gastrointestinal
symptoms, and gut microbiota between children with ASD
and typically developing control children. In our study
67.0% of the cases had three kinds of etiologies: bacterias,
parasites and fungi at the same time. This shows that these
microorganisms can change the behavior and maybe can
affect the brain development in the ASD patients. In Latin
America there is an incidence of 1 in 163 of ASD. In 2016 in
the United States was 1 in 54. In Asia Pacific region 1 in 65
people consider the need to study more on the “numerous
medical comorbidities associated with ASD, gastrointestinal

issues have a significant impact on quality of life for these
patients” [12-14]. suggest also to be aware of the kind of
food, allergies of food, intoxication caused by heavy metals
and the incidence of Candida in our study was 62.4% [4].
has shown in their research that gut microbiota dysbiosis is
frequently observed in ASD children with the modulation of
brain function and social behavior [13]. Also, have identify
associations between gut microbial tryptophan metabolites,
ASD symptoms, and brain activity in humans, specially with
brain regions with interceptive processing. In Spain, has said
that the use of probiotics and prebiotics has helped mental
disorders, especially in autism. In Poland showed the gut-
brain-microbiota connection and its role in ASD (2025) [15-
17].

5. Conclusions

This study highlights the importance of early detection of
dysbiosis in children with ASD [4]. Our findings indicate that
multiple etiologies may be involved, and the study supports
the relationship between the gut microbiome and their
symptoms and behavior as has hown with the FMT [11]. It
is very important to do the tests as soon as they see their
son or daughter has a problem, in order to give an accurate
treatment for the etiology found in the laboratory’s tests.
Our 89% reported significant improvements shows it is
worthy to do all this research in the gut microbiota. Plus,
it can reduce the autism cost in their families and in Public
Health of many countries. The great thing about this study:
improves patients health.
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