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iNtRoduCtioN
Autism spectrum disorders are perva-

sive developmental disorders and with few 
exceptions, early childhood-onset, the symp-
toms becoming visible in the first 5 years. 
The most affected area is social interaction, 
children manifest a poor or even a null re-
action to other persons’ emotions or to their 
social approach. The state can be also char-
acterized by inflexibility and repetition of 
bizarre routines or stereotype behaviour and 

limited activities and unusual interests. Be-
sides, this behaviour can be accompanied by 
phobias, sleep and eating disorders, verbal 
and physical aggression towards self and 
others, leading to injury mostly to the family 
members, and to self-harm which is common 
among children who associate mental retar-
dation [1]. 

Genetic factors involved in the develop-
ment of autism spectrum disorders were fre-
quently studied in the last decades, but the 

ABstRACt
Background: The etiopathogenesis of autism spectrum disorders has been a controversial and 
intensively studied subject in the last years due to the rise in the number of children diagnosed with 
these disorders. Therefore, identifying the factors that can lead to autism remains fundamental, 
especially because there is still no known cause for this pathology yet.
Study objectives: This paper aims to put together the environmental risk factors that could possibly 
contribute to the pathogeny of the autism spectrum disorders. It is well known that autism is a 
complex disorder resulting from a combination between genetic and environmental factors.
Material and methods: We searched the electronic database PubMed for articles on environmental 
risk factors possibly associated to the etiopathogenesis of autism spectrum disorders. We chose 10 
articles, the most representative of the studied subject, from the last 5 years.
Results: The most studied environmental risk factors up to date are the role of tobacco, air pollutants, 
volatile organic compounds and solvents, metals (from air, occupation, diet, dental amalgams and 
thimerosal-containing vaccines), pesticides, flame retardants, non-stick chemicals, phthalates and 
bisphenol A.
Conclusion: Notwithstanding that genetic factors that could cause autism have been assiduously 
studied in the last decade, environmental risk factors have gained the attention of researchers only in 
the last period of time, being already the subject of numerous studies, their role being acknowledged 
in modifying the behaviour of genes. Nonetheless, many natural and artificial factors from the 
environment remain further subjects to be studied as possible etiological factors in autism.
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increase of autism prevalence may be due to 
the environmental pollution rather than ge-
netic heritability. However, environmental 
factors influence the behaviour of genes so 
that autism probably results more often from 
the interaction between these two major fac-
tors [2].

mAteRiAls ANd metHods
We searched the electronic database Pu-

bMed for articles on environmental risk fac-
tors possibly associated to the etiopathogen-
esis of autism spectrum disorders. We chose 
10 articles, the most representative of the 
studied subject, from the last 5 years, since 
2014 to 2019. We observed an increase in the 
number of scientific studies in the last years 
compared to the previous years.  

Results
Tobacco is one of the most studied risk 

factor in the onset of many organic diseas-
es and it is now proven to have side effects 
on the foetal brain development, leading to 
intellectual difficulties and being linked to at-
tention-deficit disorders. Besides the smoke, 
pregnant women who smoke during preg-
nancy or who inhale second-hand smoke, 
expose their foetuses to a mixture of nico-
tine, volatile organic compounds and metals 
including cadmium and lead. Thus the most 
important mechanisms involved in autism 
are the direct interaction of nicotine with 
acetylcholine receptor, impact on the im-
mune system by activating inflammatory cy-
tokines, interfering with folate homeostasis, 
oxidative stress, epigenetic alterations and 
decrease of the placental blood flow [3,4,5].

Air pollutants (particulate matter, ozone, 
nitrogen dioxide, carbon monoxide) have 
their role in increasing systemic inflamma-
tory cytokine levels and producing oxidative 
stress, two relevant factors in disruption of 
foetal neurodevelopment. Harmful gases, 
droplets and particles present in the outside 
air coming from transport and industrial area 

may also be implicated in causing epigenetic 
alterations and hypoxia. Air may as well con-
tain different amounts of metals that can en-
ter maternal blood circulation and can lead 
to some side effects who will be approached 
later on this study [3, 6, 7, 8, 9].

Most frequent volatile organic com-
pounds from vehicle fuel combustion are 
benzene, toluene, ethyl benzene and xylene; 
they can be emitted in dry cleaning where 
the most important compound is tetrachloro-
ethylene; cigarette smoke contains benzene, 
ethyl benzene, formaldehyde, xylenes; and in 
beauty salons the main toxic volatile organic 
compound is toluene. Solvents used to dis-
solve other chemicals are the predominant 
source of chemical exposure at the workplace 
for women. These compounds have harmful 
effects during the development of the nerv-
ous system, they can induce imunotoxicity 
and blockage of thyroid hormones [3, 4, 10, 
11].

Metals (from air, occupation, diet, dental 
amalgams) are involved in the alteration of 
the nervous system during embryonic stag-
es, thus lead and mercury are associated 
with decreased IQ and behavioral problems, 
arsenic, fluoride, and manganese are also re-
lated to neurodevelopmental complications. 
As we outlined above, metals are found any-
where in the near environment, from the air 
we inhale, to our food and to daily products. 
Metals can interact directly at the cellular 
level by interfering with key cellular recep-
tors and can induce production of reactive 
oxygen species and imunotoxicity. Thimer-
osal-containing vaccines comprise ethylmer-
cury, less toxic than methylmercury, it was 
suspected to cause neural toxicity, but there 
are no studies to date proving that the quan-
tity used in vaccines can lead to autism [2, 3, 
5, 6, 11].

Pesticides (mainly organophosphates 
and organochlorines) are well known for 
their neurotoxic effects, hence they inhibit 
the acetylcholine production, restricting the 
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neural transmission in the peripheral and 
central nervous systems, impacting the for-
mation of synapses and the neural transmis-
sion. Pesticides induce cell maturation and 
programmed cell apoptosis and imunotox-
icity. Via chlorine-dependent channels from 
the gamma-aminobutyric acid (GABA) and 
by their endocrine disrupting properties 
which are the most significant harmful ef-
fects for the foetus and for the mother, pesti-
cides lead to neurodevelopmental difficulties 
[3, 4, 5, 7, 9, 11].

Flame retardants are utilized in building 
construction, textile manufacture and plas-
tic casings of electronics, non-stick chemi-
cals are used in cookware and outdoor gear, 
phthalates are plasticizers wide spread in the 
industry of consumer goods and bisphenol A 
benefits the production of transparent plas-
tic. These chemicals interfere with the hor-
monal systems (they imitate, block or alter 
endocrine signalling for steroid hormones, 
oxytocin, thyroid hormones or free testos-
terone) and can produce oxidative stress in 
brain mitochondria. Phthalates were more 
frequently associated to autism compared to 
the other compounds [2, 3, 8, 9, 10].

CoNClusioNs
The reason why an increase in autism 

diagnosis is noted in recent years may be ex-
posure to toxic products, among which the 
most harmful ones seem to be pesticides. The 
importance of knowing these toxic products 
lies in primary or at least secondary preven-
tion with the goal of reducing the incidence 
of autism in countries with different stages 
of economic development. In conclusion, we 
want to emphasize the idea that autism is the 
result of the interaction between environ-
mental and genetic factors and nonetheless, 
many natural and artificial factors from the 
environment remain further subjects to be 
studied as possible etiological factors in au-
tism.
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