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Strong evidence demonstrates the relationship between autism
spectrum disorder and loss of strains of Escherichia coli bacteria
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Abstract: Despite the great interest that autism receives in various specialties, there is still a
need for further investigation and understanding of its pathophysiological mechanisms. In this
article, we will highlight the potential role of Escherichia coli bacteria in the occurrence of
autism spectrum disorder.

Recent studies have explored the possible relationship between Escherichia coli (E. coli)
and autism. Escherichia coli is a common bacterium in the environment, including the human
intestine.

Urinary tract infections caused by Escherichia coli (E. coli) are among the most common
bacterial infections affecting pregnant women, and antibiotics directed at killing strains of E.
coli once they have exited the colon and caused inflammatory diseases are becoming
increasingly popular.

In this article, we will study the possible relationship of these bacteria, if eliminated, to the
occurrence of neurological disorders in the child before birth and during the breastfeeding
period. We will also provide a range of evidence. Related to biomarkers that demonstrate the
strength of the relationship between the missing activity of Escherichia coli strains and the
biological disorders observed in people with autism spectrum disorder.

In addition, we will present and discuss therapeutic interventions and strategies for infection
prevention and control, especially alternative treatments to avoid causing harm to the fetus or
infant.
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1-Background:

Autism spectrum disorder (ASD) is a prevalent neurological condition that affects
communication, social interaction, and behavior, typically appearing in early childhood and
lasting throughout a person's life (Mukherjee & Mukherjee, 2018).

The Algerian Ministry of Health indicates, through the website “Autism in Algeria”, which it
launched to support and keep pace with researchers, educators and parents to better
understand and receive support and specialized knowledge, that there are approximately 5,000
children with autism in the country.

And in the United States of America the Centers for Disease Control and Prevention (CDC)
reports that One in every 39 children suffer from autism, making it one of the most common
developmental disorders after intellectual disability.

Recent studies have highlighted a potential relationship between E. coli bacteria and autism,
emphasizing the need for further investigation (Horvath & Perman, 2002). The Centers for
Disease Control and Prevention (CDC) reports that nearly a 24 million children over the word
suffer from autism, making it one of the most common developmental disorders after
intellectual disability (Mukherjee & Mukherjee, 2018). Individuals with ASD may experience
difficulty with verbal and non-verbal communication, social interactions, repetitive behaviors,
and specific interests, with varying severity and extent of symptoms (Chakraborty et al.,
2020). Moreover, there is a strong link between gastrointestinal symptoms and the severity of
autism, with lower levels of certain gut bacteria observed in individuals with ASD, partly due
to probiotic usage (Deng et al., 2022).

E. coli bacteria are commonly found in the intestines of humans and animals, with some
strains causing severe illness, especially in cases of food- or water-borne infections, leading to
symptoms such as diarrhea, vomiting, fever, and abdominal pain (Horvath & Perman, 2002).
The CDC estimates approximately 265,000 cases of E. coli infections in the United States
annually, prompting preventive campaigns to mitigate the impact of these infections (Horvath
& Perman, 2002).1t also took preventive measures that would reduce the number of people
infected , as the guardian authorities adopted a set of measures, the most important of which is
giving antibiotics to animals intended for consumption in order to kill Escherichia coli
bacteria for fear of transmitting them to citizens when they consume meat and causing
epidemic waves. This measure has serious consequences becouse a pregnant woman’s
consumption of meat treated with antibiotics is similar to her consumption of antibiotics, and
studies have confirmed that there is a relationship between the consumption of antibiotics by
pregnant and breastfeeding women and an increased risk of the child developing autism. (Lau
etal., 2013)

In conjunction with the increase in the number of people with autism in USA, as the records
the largest percentage of people with autism, far from global rates that do not exceed one
autism case for every 160 births on average.

Additionally, urinary tract infections, often affecting pregnant women due to the pressure of
pregnancy on the colon and hormonal disorders, are closely linked to E.
coli. (Wuwuti et al., 2022).

In this article, we will try to answer the following question: What are the arguments that
strengthen the possible relationship between autism and the bacteria Escherichia coli?

2-Urinary tract infections and their relationship to autism:

Urinary tract infections (UTIs) are a common type of bacterial infection that can occur in
any part of the urinary system, including the kidneys and bladder. While anyone can get a
UTI, they are more prevalent in women than men, Especially pregnant and breastfeeding
women due to hormonal disorders, pregnancy stress, and the risk of infection due to weak
immunity.

Research has indicated a possible link between urinary tract infections, especially those
caused by Escherichia coli bacteria, and autism. (Billips et al., 2007; Fatimah et al., 2021)
One study found that pregnant women who had a UTI during pregnancy were more likely to
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have a child with autism than those who did not have a UTI. While the precise mechanisms
underlying this relationship are still not well understood.

(Zerbo, 2015)
The inflammatory response triggered by urinary infections during pregnancy may play a role
in affecting brain development and increasing the risk of autism (Agace et al., 1993).
Furthermore, the impact of E. coli may be amplified by other factors, such as changes in the
gut microbiome or immune system dysfunction, Hormonal disorders ultimately affecting
brain development and increasing the risk of autism (Selim et al., 2018). However, research
findings on the potential link between E. coli bacteria and autism disorder have yielded mixed
results, with some studies reporting an association (Wang et al, 2017), while others found no
such association (Hasanzadeh et al, 2020).
It is worth mentioning that treatment of urinary tract infections during pregnancy can reduce
the risk of harmful outcomes for the fetus and the development of neurodevelopmental
disorders such as autism, especially the necessity of avoiding antibiotics because they are a
source of danger to the integrity of the microorganisms in the intestine and colon, which
means that the fetus is exposed to the loss of its genetic activity. He is in his mother's womb
because antibiotics reach him through the placenta.
3- Autism and antibiotics directed to kill pathogenic Escherichia coli bacteria
It should be noted that there are many studies that have linked taking antibiotics during
pregnancy and breastfeeding and the child developing autism spectrum disorder. (Atladéttir et
al, 2012)
The study examined antibiotic use in Swedish pregnancies and early childhood (2006-2016)
and its association with autism and ADHD in children. Findings revealed 25.9% maternal
antibiotic use and 41.6% early-life exposure, notably penicillin. Both maternal and early-life
antibiotic exposure showed increased risks for autism (OR = 1.16-1.46) and ADHD (OR =
1.29-1.90), suggesting a potential dose-response relationship. This highlights a possible link
between antibiotic use and neurodevelopmental disorders, emphasizing the need for further
investigation into their causal relationship and mechanisms involved. (Njotto at el, 2023)
Many recent studies suggests that prenatal exposure to antibiotics may increase the risk of
developing ADHD and ASD later in life. (Li at el, 2023)
It should be noted that Epidemiological and twin studies suggest that ADHD frequently co-
occurs with and shares genetic susceptibility with autism spectrum disorder (ASD) and ASD-
related traits. (Lin at el, 2023)
4-Glutathione metabolism problems in people with autism and its relationship to
Escherichia coli bacteria
The GSH(Glutathione) plays a key role in the detoxification of xenobiotics and maintenance
of balance in intracellular redox pathways. Recent data showed that imbalances in the GSH
redox system are an important factor in the pathophysiology of ASD. (Bjerklund et al, 2021)
GSH is abundant in all mammalian cells, where it represents the only thiol-endowed peptide
with a significant role in the cellular redox balance.
The role of an impaired GSH signaling pathway in ASD is yet poorly understood. To date,
very few clinical trials suggesting the role of GSH/GSSG in ASD. These limited studies
addressing the role of an unbalanced reduced/oxidized glutathione ratio (GSH/GSSG) as a
possible causal factor in ASD
Several studies have indicated that children with autism spectrum disorders have altered
glutathione metabolism which could play a key role in the condition. (Main et al, 2012)
If we searched for the relationship of Escherichia coli bacteria to glutathione metabolism, we
would find that they have a direct and strong relationship with it, which was confirmed
through laboratory studies, which reached that the y-glutamyl transpeptidase from Escherichia
coli, is a key enzyme in glutathione metabolism, and its reaction intermediate, Researchers
have determined the crystal structure of GGT from Escherichia coli K-12, which is one of the
strains of Escherichia coli bacteria with beneficial genetic and biological activity in IBS, and
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which may be one of the strains that eliminated, whether by antibiotics or for any other
reason. It puts the child at risk of developing autism. (Okada at el, 2006)

5- Autism spectrum disorder and abnormal sulfur metabolism

Sulfur is a ubiquitous element of the Earth crust, is an essential component of life.

There are multiple lines of evidence for an impaired sulfur amino acid (SAA) metabolism in
autism spectrum disorder (ASD) (Indika at el, 2021).

On the other hand, many studies confirm the relationship between Escherichia bacteria and
sulfur metabolism, (Sekowska at el, 2000) (Gyaneshwar at el, 2005).

The study by Sekowska et al. (2000) demonstrates the close relationship between Escherichia
coli bacteria and sulfur metabolism. The researchers' analysis of the mechanisms involved in
acetyl nicotinamide adenine dinucleotide (NAD) compensation in E. coli revealed that the
availability of sulfur plays a crucial role in regulating this process. The study also uncovered
multiple chemical reactions that control sulfur metabolism and its impact on bacterial strains.

On the other hand, Gyaneshwar et al. (2005) showed that E. coli bacteria have the ability to
convert organic sulfur compounds into gaseous hydrogen. They discovered a correlation
between the conversion of sulfur compounds and the development of E. coli's capability to
utilize gaseous hydrogen as an energy source, highlighting the role of sulfur in E. coli
metabolism and its adaptation to the environment.

In summary, both studies provide strong evidence for the relationship between E. coli bacteria
and sulfur metabolism, shedding light on the importance of chemical reactions occurring
within bacteria to adapt to their surrounding environment.

6- Epidemic waves of Escherichia coli bacteria and autism:

Epidemic waves of Escherichia coli bacteria and autism:

Epidemiological studies conducted by the World Health Organization reported a significant
increase in the prevalence of autism spectrum disorder (ASD) in the United States of
America, and when observing the health situation in the United States of America, we find
that Escherichia coli is an endemic disease and leads to epidemic waves every year, One of
the proposed hypotheses to explain this disorder is the excessive use of antibiotics directed to
kill Escherichia coli bacteria when they cause disease, in pregnant and breastfeeding women.
This exposes fetuses and infants to the risk of losing beneficial strains in the colon while they
are in a state of extreme weakness, leading to the loss of their genetic activity. And thus, the
occurrence of autism spectrum disorder.

These findings highlight the need for continued and rigorous investigation into the underlying
mechanisms of autism and potential risk factors.

One theory is that E. coli infections during pregnancy may lead to the production of
inflammatory molecules that can cross the placenta and affect fetal brain development.
Another possibility is that toxins produced by E. coli bacteria could directly damage the
developing brain, leading to neurodevelopmental disorders such as autism. Additionally,
some researchers suggest that the gut-brain axis may play a role in the observed link, with E.
coli infections disrupting the microbiome and affecting brain function. As with any emerging
area of research, it is important to consider multiple hypotheses and approaches in
understanding the potential mechanisms underlying the link between E. coli bacteria and
autism disorder. Additionally, further studies are needed to confirm and refine these theories,
and to explore other potential mechanisms that may contribute to this complex relationship.
(Urakubo at el,2001)

7- public awareness about the potential link between Escherichia coli bacteria and
autism

Efforts to increase public awareness and support for individuals with autism should include
community-based programs, public education campaigns, and early intervention services.
These programs can provide families with the tools and resources necessary to support their
ones with autism, while also promoting inclusion and acceptance of individuals with the
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disorder in society. Moreover, research and advocacy organizations must continue to push for
further research into the link between Escherichia coli bacteria and autism disorder. This
research is necessary to develop effective preventive strategies and treatments for individuals
with the disorder. To ensure the success of these efforts, it is essential to engage with a range
of stakeholders, including policymakers, healthcare providers, community leaders, and
individuals with autism and their families. With increased public awareness and support, we
can work towards a future where individuals with autism can achieve their full potential and
lead fulfilling lives.

8- Ethical Considerations and Controversies

As with any scientific study, the relationship between Escherichia coli bacteria and autism
disorder has been subject to ethical considerations and controversies. Research involving
human subjects must adhere to strict ethical guidelines to ensure the safety and well-being of
participants. Furthermore, the potential implications of the findings must also be carefully
evaluated. Some critics have raised concerns about the possible stigmatization of individuals
with autism or those who carry Escherichia coli bacteria. Others have questioned the validity
of the research and the extent to which it can be generalized to the wider population. Some
have even suggested that the focus on a bacterial cause of autism may detract from other
important research areas. Despite these controversies, responsible and transparent research
practices can help mitigate potential risks and maximize the benefits of scientific inquiry.
Collaboration between researchers and community stakeholders can help ensure that studies
are conducted with due regard for ethical considerations and that findings are appropriately
communicated to the public.

9- Conclusion

The potential link between E. coli bacteria and autism disorder is an area of increasing interest
and concern. Available evidence indicates that the biological indicators that confirm this
relationship are many and complex, especially in the field of molecular biology,
microbiology, and in the field of biochemistry.

Urinary tract infections caused by Escherichia coli during pregnancy may contribute primarily
to the development of autism in some individuals.

However, the danger does not lie in the infections themselves, but rather in how they are
treated, which uses antibiotics directed to kill Escherichia coli bacteria specifically, and
sometimes broad-spectrum antibiotics are used to treat them during the mother’s pregnancy or
breastfeeding period, and this is what constitutes a real danger. It affects the bacterial balance
in the colon of the fetus or infant, exposing him to the loss of genetic activity of strains of
Escherichia coli bacteria and entering into a spiral of neurological, behavioral and
psychological disorders.

Preventive measures, such as improving hygiene practices and treating infections in a timely
and natural way, may help autism prevention efforts succeed. However, more research is
needed to better understand the mechanisms behind this association and to develop more
effective prevention strategies. Furthermore, public awareness and support for affected
individuals and their families is crucial,

We must also unite efforts to enhance our understanding of the relationship between
Escherichia coli bacteria and autism, which will enable us to take important steps towards
improving public health through prevention, and then move to support efforts to find a final
treatment for this complex disorder.

10- Recommendations

By identifying of the potential link between Escherichia coli bacteria and autism disorder,
preventive measures are of utmost importance.

Among the preventive measures we mention:

1 - It is necessary to monitor the child’s temperature continuously in the event of his illness,
because high temperatures lead to the killing of beneficial intestinal bacteria that are sensitive
to heat, and thus the loss of their broad genetic activity, most notably Escherichia coli.

2- Avoid taking antibiotics by pregnant or breastfeeding women
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3- Do not take excessive amounts of antacids during pregnancy, because they cause a change
in the environment suitable for the life of microorganisms in the fetus’ intestines, which are in
a state of weakness and small numbers, which exposes the child to their loss.

4- The pregnant woman’s commitment to eating healthy and avoiding excessive use of
hydrogenated oils and unhealthy foods

5- Pregnant women should take extra care to avoid urinary tract infections, such as by
drinking plenty of water. Seeking prompt treatment for any symptoms of urinary infections is
essential to prevent their spread.

6- dietary modulation followed by administration of microbiota modulators is a promising
option for treating ASD-related behavioral and gastrointestinal symptoms

These strategies should be thoroughly evaluated for safety and efficacy before widespread
implementation. The study of Escherichia coli bacteria and their relationship to autism
disorder remains an active area of research. By taking preventive measures and conducting
further research, we can potentially reduce the risk of autism in vulnerable populations and
improve public health outcomes.

7- It is a start to reconsider the established idea of the brain’s control over mental processes,
which blatantly contradicts what the Holy Qur’an stated that the mind exists in the human
heart, as the Qur’an emphasizes that sensory input reaches the heart, who processes it and
decides how to interact with it mentally and emotionally. Then, it is sent to the brain as it is
the executive system for the heart’s commands.

We firmly believe that working to confirm this Qur’anic truth is essential to understanding the
causal mechanism for the occurrence of neurological diseases and functional sensory
disabilities, such as autism, functional mental disability, functional blindness, functional
hearing loss, and all diseases whose cause remains unknown to this day.

There is confusion among researchers about the mechanism of operation of the internal
cardiac nervous system, as well as the work of the brain and its relationship to the heart.

It should be noted that cases of functional hearing loss have been confirmed to occur due to
some types of antibiotics, such as the drug ciprofloxacin, which causes hearing loss as a
serious side effect

. This confirms that the strong relationship between bacteria and human mental activity is a
very strong relationship, but it is between bacteria. And the heart, specifically the immune
macrophage cells residing in the heart and not between the bacteria and the brain, and this is
what removes the blood-brain barrier that baffled scientists when they tried how bacteria
affect the mind in the presence of this barrier.

8- We propose to investigate the possibility that the transfer of sensory input from the senses
to the internal cardiac nervous system occurs through signaling proteins, and that the transfer
from the heart to the macrophage cells residing in the heart and then to the brain is via the
beta-amyloid protein produced by cardiac macrophage cells.

9- The presence or absence of beta-amyloid protein in the cerebrospinal fluid of people with
autism spectrum disorder should be examined.

10- Given the huge amount of laboratory studies trying to understand the cause of autism
spectrum disorder, to no avail, the matter has become a vicious circle.

We must Encouraging researchers interested in understanding the causal mechanism of
autism spectrum disorder to conduct interdisciplinary studies aimed at providing
transformative knowledge that moves us from a misunderstanding Given the huge amount of
laboratory studies trying to understand the cause of autism spectrum disorder, to no avail, the
matter has become a vicious circle. to a new beginning from creative perspectives.

353 Journal of AL- shamel for Educational and social sciences, volume 07, N° 01, Juin 2024. pp:348-355



...Strong evidence demonstrates the relationship between

Atika Gherghout /Naoui Bettahar / Wafa djedidi

References and Referrals

Agace, W., Hedges, S., Ceska, M., & Svanborg, C. (1993). Interleukin-8 and the neutrophil
response to mucosal gram-negative infection.. Journal of Clinical Investigation, 92(2),
780-785. https://doi.org/10.1172/jci116650

Al-Haddad, B. J., Jacobsson, B., Chabra, S., Modzelewska, D., Olson, E. M., Bernier, R., ... &
Sengpiel, V. (2019). Long-term risk of neuropsychiatric disease after exposure to
infection in utero. JAMA psychiatry, 76(6), 594-602.

Atladéttir, H. O., Henriksen, T. B., Schendel, D. E., & Parner, E. T. (2012). Autism after
infection, febrile episodes, and antibiotic use during pregnancy: an exploratory study.
Pediatrics, 130(6), e1447-e1454.

Billips, B., Forrestal, S., Rycyk, M., Johnson, J., Klumpp, D., & Schaeffer, A. (2007).
Modulation of host innate immune response in the bladder by uropathogenicescherichia
coli. Infection and Immunity, 75(11), 5353-5360. https://doi.org/10.1128/iai.00922-07.

Bjerklund, G., Dosa, M. D., Maes, M., Dadar, M., Frye, R. E., Peana, M., & Chirumbolo, S.
(2021). The impact of glutathione metabolism in autism spectrum disorder.
Pharmacological Research, 166, 105437.

Chakraborty, P., Carpenter, K., Major, S., Deaver, M., Vermeer, S., Herold, B., ... &
Dawson, G. (2020). Gastrointestinal problems are associated with increased repetitive
behaviors but not social communication difficulties in young children with autism
spectrum disorders. Autism, 25(2), 405-415. https://doi.org/10.1177/1362361320959503

Deng, W., Wang, S., Li, F., Wang, F., Xing, Y., Li, Y., ... & Xiao, X. (2022). Gastrointestinal
symptoms have a minor impact on autism spectrum disorder and associations with gut
microbiota and short-chain  fatty acids. Frontiers in  Microbiology, 13.
https://doi.org/10.3389/fmich.2022.1000419 Fatimah, N., Wahyuni, S., & Arifuddin, S.
(2021). Procalcitonin levels differences in preeclampsia and non-preeclampsia.
International Journal of Health Sciences, 5(2). https://doi.org/10.29332/ijhs.v5n3.1187

Gyaneshwar, P., Paliy, O., McAuliffe, J., Popham, D. L., Jordan, M. I., & Kustu, S. (2005).
Sulfur and nitrogen limitation in Escherichia coli K-12: specific homeostatic responses.
Journal of bacteriology, 187(3), 1074-1090.

Hasanzadeh, S., Habibi, M., Shokrgozar, M., Cohan, R., Ahmadi, K., Karam, M., ... &
Bouzari, S. (2020). In silico analysis and in vivo assessment of a novel epitope-based
vaccine candidate against uropathogenic escherichia coli. Scientific Reports, 10(1).
https://doi.org/10.1038/s41598-020-73179-w

Horvath, K. and Perman, J. (2002). Autism and gastrointestinal symptoms. Current
Gastroenterology Reports, 4(3), 251-258. https://doi.org/10.1007/s11894-002-0071-6
Horvath, K. and Perman, J. (2002). Autism and gastrointestinal symptoms. Current
Gastroenterology Reports, 4(3), 251-258. https://doi.org/10.1007/s11894-002-0071-6

Indika, N. L. R., Deutz, N. E., Engelen, M. P., Peiris, H., Wijetunge, S., & Perera, R. (2021).
Sulfur amino acid metabolism and related metabotypes of autism spectrum disorder: A
review of biochemical evidence for a hypothesis. Biochimie, 184, 143-157.

Lau, N., Green, P., Taylor, A., Hellberg, D., Ajamian, M., Tan, C., ... & Alaedini, A. (2013).
Markers of celiac disease and gluten sensitivity in children with autism. Plos One, 8(6),
€66155. https://doi.org/10.1371/journal.pone.0066155. Lau, N., Green, P., Taylor, A.,
Hellberg, D., Ajamian, M., Tan, C., ... & Alaedini, A. (2013). Markers of celiac disease
and gluten sensitivity in children with autism. Plos One, 8(6), e66155.
https://doi.org/10.1371/journal.pone.0066155

Li, L. G, Fu, H. G., Zhao, Y. H., Zhao, P. J., Meng, Q. K., Zheng, R. J., & Li, E. Y. (2023). A
Meta-Analysis on the Impact of Prenatal and Early Childhood Antimicrobial Use on
Autism Spectrum Disorders. Annals of Pharmacotherapy, 57(7), 813-821. Lin, Y. C., Lin,
C. H., & Lin, M. C. (2023). The Association of Prenatal Antibiotic Use with Attention
Deficit and Autism Spectrum Disorders: A Nationwide Cohort Study. Children, 10(7),
1128.

354 Journal of AL- shamel for Educational and social sciences, volume 07, N° 01, Juin 2024. pp:348-355



...Strong evidence demonstrates the relationship between

Atika Gherghout /Naoui Bettahar / Wafa djedidi

Main, P. A., Angley, M. T., O'Doherty, C. E., Thomas, P., & Fenech, M. (2012). The
potential role of the antioxidant and detoxification properties of glutathione in autism
spectrum disorders: a systematic review and meta-analysis. Nutrition & metabolism, 9(1),
1-37.

Mukherjee, A. and Mukherjee, A. (2018). Urinary tract infection in pregnancy. Journal of
Evolution of Medical and Dental Sciences, 7(39), 4313-4317.
https://doi.org/10.14260/jemds/2018/961 Mukherjee, A. and Mukherjee, A. (2018).
Urinary tract infection in pregnancy. Journal of Evolution of Medical and Dental
Sciences, 7(39), 4313-4317. https://doi.org/10.14260/jemds/2018/961 Njotto, L. L.,
Simin, J., Fornes, R., Odsbu, I., Mussche, I., Callens, S., ... & Brusselaers, N. (2023).
Maternal and Early-Life Exposure to Antibiotics and the Risk of Autism and Attention-
Deficit Hyperactivity Disorder in Childhood: a Swedish Population-Based Cohort Study.
Drug Safety, 1-12.

Okada, T., Suzuki, H., Wada, K., Kumagai, H., & Fukuyama, K. (2006). Crystal structures of
v-glutamyltranspeptidase from Escherichia coli, a key enzyme in glutathione metabolism,
and its reaction intermediate. Proceedings of the National Academy of Sciences, 103(17),
6471-6476.

Sekowska, A., Kung, H. F., & Danchin, A. (2000). Sulfur metabolism in Escherichia coli and
related bacteria: facts and fiction. Journal of molecular microbiology and biotechnology,
2(2), 145-177. Selim, S., El-Seoud, A., Mohamed, A., & ibrahim, s. (2018). Effect of
infection control program on catheter associated urinary tract infection in intensive care
units at zagazig university hospital. Zagazig University Medical Journal, 24(5), 420-436.
https://doi.org/10.21608/zumj.2018.13268 Urakubo, A., Jarskog, L. F., Lieberman, J. A.,
& Gilmore, J. H. (2001). Prenatal exposure to maternal infection alters cytokine
expression in the placenta, amniotic fluid, and fetal brain. Schizophrenia research, 47(1),
27-36.

Wang, C., Geng, H., Liu, W., & Zhang, G. (2017). Prenatal, perinatal, and postnatal factors
associated with autism: A meta-analysis. Medicine, 96(18).

Wuwuti, I., Kuntaman, K., & Wasito, E. (2022). Risk factors of urinary tract infections caused
by extended-spectrum B-lactamase-producing escherichia coli in inpatients at a tertiary
hospital in surabaya, indonesia. Folia Medica Indonesiana, 58(3), 208
214 .https://doi.org/10.20473/fmi.v58i3.15982 Wuwuti, I., Kuntaman, K., & Wasito, E.
(2022). Risk factors of urinary tract infections caused by extended-spectrum B-lactamase-
producing escherichia coli in inpatients at a tertiary hospital in surabaya, indonesia. Folia
Medica Indonesiana, 58(3), 208-214. https://doi.org/10.20473/fmi.v58i3.15982

Zerbo, O., Qian, Y., Yoshida, C., Grether, J. K., Van de Water, J., & Croen, L. A. (2015).
Maternal infection during pregnancy and autism spectrum disorders. Journal of autism
and developmental disorders, 45, 4015

355 Journal of AL- shamel for Educational and social sciences, volume 07, N° 01, Juin 2024. pp:348-355



