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Introduction 
ASD is defined by the DSM 5 as a neurobehavioral disorder manifested by 

persistent deficits in social and communication interaction, deficits in 

developing, understanding and maintaining relationships, as well as 

abnormal and fixed interests and repetitive behavior ( Kogan et al., 2009 ; 

American Psychiatric Association, 2013 ). Symptoms must be present at 

early childhood and interfere with daily function. ASD is 4 times more 

prevalent in males than in females, but in experimental animal models 

where ASD is induced by neuro-teratogens, there are little gender 

differences. Mental impairment is common among children with ASD, and a 

variety of learning and behavioral changes are also prominent in autistic 

animals. The etiology is diverse, largely unknown, and seems to be the result

of genetic and environmental interaction ( Kogan et al., 2009 ; Tchaconas 

and Adesman, 2013 ). 

Environmental exposures are increasingly being recognized as potential risk 

factors for ASD, and the possibility that the prenatal and perinatal 

environment affect fetal programming is an expanding direction for research.

Prenatal environment include maternal use of medication, maternal infection

and inflammations, and prenatal or perinatal exposure to various substances

such as alcohol and heavy air pollution. Of special relevance are prematurity 

and maternal diabetes. 

Epidemiology 
The reported prevalence of autism has increased dramatically over time, 

from 4 to 5 cases per 10, 000 in 1966 to ~1% today ( Kogan et al., 2009 ; 
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Tchaconas and Adesman, 2013 ). The increase is thought to result increased 

public awareness, changing diagnostic standards, earlier age of diagnosis, 

and development of treatment modes. It was also shown that many of the 

children and adults who were previously diagnosed as having mental 

retardation meet the DSM 4 and DSM 5 diagnostic criteria of ASD ( Shattuck, 

2006 ; Elsabbagh et al., 2012 ). Some increase, however, may result from “ 

new” environmental causes such as pollution and changing life style. 

In the US, for example, the autism and developmental disabilities monitoring 

network (ADDM network) found in children aged 8 years in 2008 an increase 

from 1/150 in year 2000 to 1/88 in 2008 and in the 2010 monitoring the rate 

increased to 1/68 children ( Autism Developmental Disabilities Monitoring 

Network Surveillance Year Principal Centers for Disease Prevention, 2012 ). 

In Israel, judging from the number of children who received childhood 

disability benefits by the Israeli Insurance Institute because of ASD, the 

cumulative incidence at 8 years of age at 2011 has increased 10-folds from 

1991 and reached 0. 49% with a ratio of males/females of about 5 ( Raz et 

al., 2015b ). 

The more recent global prevalence of autism was estimated to be 0. 62% (

Autism Developmental Disabilities Monitoring Network Surveillance Year 

Principal Centers for Disease Prevention, 2012 ; Elsabbagh et al., 2012 ). In 

spite of a wide variation in prevalence between the studies, the authors 

conclude that there is no evidence of a significant impact of ethnic or 

socioeconomic factors on the rate of ASD. 
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It can be presumed that in developed countries the great progress in the 

diagnosis and treatment of ASD reached a relatively steady state at least in 

the last 10 years. However, both the incidence and prevalence of ASD 

continued to rise, implying that some of the increase results from a true 

increase in ASD rate. For example, in the UK in 1988–92 the incidence was 0.

40/10, 000 person years and it raised to 2. 98/10, 000 person years in 2000–

2001 ( Smeeth et al., 2004 ) and an in the US an increase was reported in 

the same states in the US between 2000 and 2008 and a further increase 

between 2008 and 2010 ( Fombonne, 2009 ; Autism Developmental 

Disabilities Monitoring Network Surveillance Year Principal Centers for 

Disease Prevention, 2012 ). An increased incidence was also reported in 

Israel ( Davidovitch et al., 2013 ). If this is correct, it may largely result from 

prenatal environmental causes because genetic, ethnic, socioeconomic, and 

geographic factors did not change significantly during that time. Recent 

meta-analysis of seven studies including 1, 140, 210 children evaluated the 

association between inter-pregnancy interval and increased risk of ASD, and 

found OR of 1. 9 for interval < 12 months and 1. 37 interval > 5 years. 

Proposed mechanisms included folate deficiency, maternal stress, and 

sustained post-partum inflammation from previous pregnancy for short 

interval and infertility, unintended pregnancy, and inflammation for long one 

( Conde-Agudelo et al., 2016 ). Genetic predisposition was offered by Darbro 

et al. who found decreased risk of cancer among ASD patients. Despite 

increased prevalence of rare coding single-nucleotide variations in 

oncogenes they tend to develop fewer neoplasms. They hypothesized that 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/



 Genetic syndromes, maternal diseases and... – Paper Example  Page 5

the protective effect may be due to defects in cellular proliferation and aging

( Darbro et al., 2016 ). 

The prenatal causes of ASD can be divided into environmental chemicals (i. 

e., drugs such as valproic acid, thalidomide, misoprostol; alcohol, cocaine, 

and toxic metals taken by the mother during pregnancy), exposure to 

particulate matter air pollution of up to 2. 5 micron in diameter (PM2. 5), 

maternal infections during pregnancy (i. e., rubella, CMV), maternal and fetal

inflammation ( Fox et al., 2012 ) and maternal diseases (i. e., diabetes 

mellitus), including autoimmune diseases ( Brown et al., 2015 ) or allergic 

diseases such as asthma ( Croen et al., 2005 ). In addition, perinatal factors 

such as perinatal asphyxia, IUGR, RDS, and others were also associated with 

an increase in the prevalence of ASD ( Gardener et al., 2011 ). 

Numerous mechanisms for ASD have been offered, based also on 

experimental animal models. In addition to complex genetic susceptibility, 

epigenetic changes have also been proposed ( Kogan et al., 2009 ). Other 

mechanisms are: immune dysregulation that include abnormal levels of 

cytokines and growth factors and various fetal and maternal antibodies to 

brain tissue ( Rossignol and Frye, 2012 ). Additional proposed mechanisms 

are increased oxidative stress, mitochondrial dysfunction, abnormalities in 

brain serotonin, abnormal white matter connectivity, decrease number of 

Purkinje cells in the cerebellum, and neuronal migration defects ( Billeci et 

al., 2012 ; Grabrucker, 2012 ; Rossignol and Frye, 2012 ). 

The purpose of the present review is to summarize the data describing 

genetic syndromes with ASD like behavior and the maternal diseases 
https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/



 Genetic syndromes, maternal diseases and... – Paper Example  Page 6

associated with increased prevalence of ASD. In addition, we summarize the 

antenatal injurious factors that are known to be related to the etiology and 

pathogenesis of ASD. 

Genetic Syndromes Associated with or Predisposing to ASD 
ASD phenomenology varies between syndromes, but in some it is more 

common than in the general population ( Richards et al., 2015 ). Several 

human syndromes derived from a single gene mutation increase the risk for 

ASD. The more common aberrations are Fragile X syndrome, a mutation in 

FMR1 ( Kaiser-McCaw et al., 1980 ), Rett syndrome, a mutation in MECP2 (

Meloni et al., 2000 ), tuberous sclerosis, mutations in TSC1 or TSC2 ( Green 

et al., 1994 ), Timothy syndrome, a mutation in CACNA1C ( Gillis et al., 2012

), and Hamartoma tumor syndrome, a mutation of the PTEN gene. Copy-

number variants that lead to inherited maternal 15q11–13 duplication 

resulting in Prader-Willi and Angelman syndromes ( Ogata et al., 2014 ) and 

other duplications like the NPHP1 gene ( Yasuda et al., 2014 ) are also 

associated with autistic traits. Patients with other syndromes like 22q. 11. 2 

deletion—DiGeorge syndrome ( Swillen and McDonald-McGinn, 2015 ) and 

neurofibromatosis type 1 ( Huijbregts et al., 2015 ) show behavioral changes 

that are also common among ASD patients. Multiple other syndromes were 

associated with ASD, however cases are sporadic ( Moss and Howlin, 2009 ). 

The development in strategies for the identification of genetic variants led to

the description of new syndromic forms of ASD and enabled the association 

between phenotype and genetic traits. 
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Fragile X (FMR1) 
Children with Fragile X syndrome which is the most frequent inherited cause 

of mental retardation have increased rates of ASD. Current estimates 

suggest that ASD occurs in 21–50% of males with fragile X syndrome, with 

increased prevalence among individuals with a greater degree of intellectual 

disability ( Moss and Howlin, 2009 ; Wadell et al., 2013 ). The Fragile Mental 

Retardation 1 locus (FMR1) resides in the X chromosome and expansion of 

triplet repeats in the untranslated region of the FMR1 gene prevents 

synthesis of the FMR1 gene product FMRP. FMRP is a RNA-binding protein 

that modulates mRNA trafficking, dendritic maturation and synaptic 

plasticity. FMRP deficiency leads to dysregulation of other pathways 

including metabotropic glutamate receptors (mGluR1 and 5), aminobutyric 

acid A and B pathways, phosphatidylinositol 3-kinase, and mammalian target

of rapamycin pathways. FMRP regulates proteins known to be mutated in 

autism including neuroligins, neurorexins, SHANK, phosphatase, and tensin 

homolog ( Darnell et al., 2011 ). Deficits in global network organization and 

decreased clustering with connectome that shift toward randomness were 

found by Bruno et al among fragile X patients by structural brain network 

topology evaluation with magnetic resonance imaging (MRI), a finding that 

was qualitatively similar to what has been described in ASD ( Bruno et al., 

2016 ). When 47 children and adolescents with fragile X were assessed for 

ASD symptoms, most were engaged in self injury behavior, aggression, and 

stereotypy ( Newman et al., 2015 ). Compared to children with fragile X, 

those who also had ASD developed slower, had lower developmental level 

for age that improved over time and performed worse at language tasks (

Ballantyne and Nunez, 2016 ). Boys with fragile X were found to have social 
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smiling less impaired and complex mannerisms more impaired compared to 

boys with non-syndromic ASD ( McDuffie et al., 2015 ). Besides behavioral 

Interventions that were proven beneficial, medical therapy based on the 

pathophysiology of fragile X is currently investigated ( Newman et al., 2015

). Waddell et al revised the medical treatment modalities based on the up-

regulation of the metabotropic glutamate receptor 5 (mGluR5) pathway and 

down-regulation of the GABA A pathway. The mGluR5 antagonists evaluated 

in human studies, Fenobam and AFQ056, improved behavior. The GABA B 

agonist Arbaclofen which is the R-isomer of baclofen and a GABA B agonist 

that works at a presynaptic receptor improved social behavior of patients 

with fragile X and ASD. Minocycline, which lowers the levels of matrix 

metalloproteinase 9 (MMP9), one of a family of proteins important for 

synaptic plasticity, improved language and behavior among adolescents and 

young adults with fragile X, however minocycline may cause in young 

children graying of the permanent teeth when they emerge ( Wadell et al., 

2013 ). Human studies with antioxidants like melatonin ( Karaaslan and 

Suzen, 2015 ; Kwon et al., 2015 ) and omega 3 fatty acid, vitamin C, vitamin 

E, and N acetyl cysteine have been tried in single cases. Acetylcarnitine 

(LAC) was proven beneficial among fragile x patients with ADHD ( Wadell et 

al., 2013 ). 

Rett Syndrome and MECP2 Mutations 
Rett syndrome, an X linked disease that affects girls, is characterized by 

neurodevelopmental delay, ASD and seizures. Estimates of rates of ASD in 

Rett syndrome range from 25 to 40% and up to 97% in individuals with the 

preserved speech variant of Rett syndrome ( Moss and Howlin, 2009 ). It is 
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caused by mutations in the gene encoding for the methyl-CpG binding 

protein 2 (MeCP2) that binds to methylated-CpG dinucleotides and influences

gene expression. MeCP2 is expressed widely, but is most abundant in 

neurons of the mature nervous system. MeCP2 duplication syndrome is 

characterized by autism, intellectual disability, motor dysfunction, anxiety, 

epilepsy, recurrent respiratory tract infections and early death. The MET 

receptor tyrosine kinase gene which is a part of the biological network that 

includes several ASD-associated transcriptional regulators, including FOXP2 

and MeCP2 was found reduced in the temporal lobe of subjects with ASD. 

Regulation of MET transcription by MeCP2 was found in vitro in primary 

human neural progenitors from the olfactory epithelium. Analyses of 

postmortem temporal cortex samples from Rett syndrome and ASD cases 

demonstrated sex-based differences in reduced MET expression, with males' 

perturbation in ASD and females in Rett syndrome ( Plummer et al., 2013 ). 

In a UK national sample of 91 women with Rett syndrome aged from 4 to 47 

years behavioral disturbances included hand stereotypies (99%), low 

mood/changeable mood (77%), anxiety or inappropriate fear (73%), sleeping

difficulties and night-time laughing (64%), teeth grinding (58%), and breath 

holding (63%) ( Cianfaglione et al., 2015 ). Despite autistic traits Rett 

syndrome patients have some phenotypic features that differ from ASD 

patients like increased visual fixation at social stimuli ( Schwartzman et al., 

2015 ). Rett patients exhibited a decrease in visual evoked potential (VEP) 

amplitude that was most striking in the later stages of the disorder and a 

slower recovery from the peak of the VEP response that was impacted by 

MeCP2 mutation type ( Leblanc et al., 2015 ). Based on animal studies in 
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which IGF-1 and BDNF supplementation therapies improved neuronal 

developmental, synaptic maturation and plasticity exerted through the key 

cell-signaling pathways, PI3K/Akt and MAPK in MeCP2 mutant mice ( Castro 

et al., 2013 ), a clinical trial in 10 Rett syndrome patients showed 

improvement in social and cognitive ability with recombinant human Insulin-

Like Growth Factor 1 supplementation ( Pini et al., 2016 ). 

Tuberous Sclerosis TSC1 or TSC2 
Tuberous sclerosis complex is an autosomal dominant disorder caused by 

mutations in either the TSC1 or TSC2 gene. The syndrome is associated with 

cerebral cortical tubers and may be complicated by astrocytomas. About 

90% suffer from behavioral, intellectual, psychiatric and psychosocial 

difficulties and up to 60% have the diagnosis of ASD. There is disagreement 

regarding the association of ASD with the presence of temporal-lobe tubers (

Moss and Howlin, 2009 ). The protein products of TSC1, hamartin and TSC2, 

tuberin, inhibit Ras homolog enriched in the brain (Rheb) that activates 

mammalian target of rapamycin (mTOR) complex 1 (mTORC1). Heterozygous

defects in either TSC gene prevents the Rheb inhibition and allows for 

excessive mTOR activation, which induce cell growth and proliferation. 

Upregulation of the mTOR pathway leads to abnormal dendritic protein 

synthesis with reduced or dysmorphic dendritic spines and alterations in 

postsynaptic glutamate receptor-mediated long-term depression, similar to 

synaptic abnormalities described in ASD. Owing to the presence of cardiac 

rhabdomyomas being detected by pre/perinatal ultrasonography patients are

diagnosed early, allowing prompt detection of ASD symptoms ( Davis et al., 

2015 ). In a recent study evaluating 42 patients aged 4–44 years that were 
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diagnosed with Tuberous sclerosis 17 (40%) had ASD that worsened with 

intellectual disabilities. None of the patients with normal or borderline mental

abilities had ASD. The Social Communication Questionnaire (SQL) score was 

positively associated with epilepsy, seizure onset before age 1 year, infantile

spasms and mutations in TSC2, but not tubers localization and gender (

Vignoli et al., 2015 ). The mTOR inhibitors used in treatment of TSC patients 

for various manifestations were also evaluated for ASD symptoms. Clinical 

trials with Rapamycin supplementation were inconclusive, some due to the 

severe intellectual deficits of the evaluated patients. TSC patients with 

infantile spasms had higher response rates compare to other patients when 

treated with Vigabatrin which increase GABA availability in the synaptic cleft.

It is hypothesized that it may be associated with mTOR suppression found in 

a murine model ( Davis et al., 2015 ) 

Timothy Syndrome—CACNA1C Mutation 
Timothy syndrome (TS) is a rare dysmorphic disease presenting with cardiac 

arrhythmias, syndactyly; immune deficiency, intermittent hypoglycemia and 

neurologic morbidities including seizures, mental retardation, and autism. It 

is a single nucleotide mutation in the gene encoding the pore-forming 

subunits of an L-type calcium channel (CaV1. 2). The sporadic glycine-to-

arginine mutation is located at position 406 in exon 8A (Splawski's 

terminology). Both variants of TS (the milder TS1 and the more severe TS2) 

arise from missense mutations in alternatively spliced exons that cause the 

same G406R replacement in the CaV1. 2 L-type calcium channel. Association

between non-syndromatic ASD and two SNPs in CACNA1C was found in 

families of Chinese Han ancestry ( Li et al., 2015 ). Currently there is no 
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specific treatment for ASD in patients with Timothy syndrome. Mexiletine, a 

voltage-gated sodium channel blocker improved cardiac symptoms in a 2 

years old girl; however no data concerning her psychological situation is 

given ( Gao et al., 2013 ). 

Phelan–McDermid Syndrome— SHANK3 Deletion 
Deletion of the human SHANK3 gene near the terminus of chromosome 

22q13 is associated with Phelan–McDermid syndrome and autism. Clinical 

manifestations include dysmorphic face with wide nasal bridge, pointed chin,

deep-set eyes, flat mid-face, large ears, long eyelashes, bulbous nose and 

high-arched palate, hypotonia, developmental delay, and delayed or absent 

speech. SHANK genes code for large synaptic scaffold proteins of the post-

synaptic density. SHANK deletions or mutations were found in about 1% of 

cases of ASD. Among 760 ASD patients evaluated SHANK1 mutations were 

found in 0. 04% and were present in males with normal IQ and autism, 

SHANK2 mutations were present in 0. 17% of patients with ASD and mild 

intellectual disability and mutations in SHANK3 were present in 0. 69% of the

patients with ASD. Those with SHANK3 deletions presented manifestations of

the Phelan–McDermid syndrome ( Leblond et al., 2014 ). Using functional MRI

to evaluate neural response to communicative vocal sounds, infants with 

Phelan–McDermid syndrome differed from infants with ASD by their better 

neural response to communicative vocal sounds in the right superior 

temporal gyrus ( Wang et al., 2016 ). Children with Phelan–McDermid 

syndrome were found to have less sensory sensitivity as compared to 

children with ASD ( Mieses et al., 2016 ). 
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Hamartoma Tumor Syndrome—PTEN Mutation 
Phosphatase and tensin homolog on chromosome 10 (PTEN) is a tumor 

suppressor gene that has been reported in autistic individuals with 

macrocephaly, and also in some syndromes including the Hippocampus 

Cowdon, the Lhermitte-Duclos disease, and the Bannayan Riley Ruvalcaba 

Syndrome. More recently, the term PTEN Hamartoma Tumor Syndrome 

(PHTS) has been used to encompass the range of symptoms identified in 

PTEN mutation carriers ( Leslie and Longy, 2016 ). McBride et al found in 

their ASD cohort that 7/99 (7. 1%) of the ASD patients and 8/100 (8. 0%) of 

those with mental retardation or developmental delay had PTEN mutations, 

all of them also had macrocephaly ( McBride et al., 2010 ). 

CNTNAP2 Mutations 
The CNTNAP2 gene is located in chromosomal region 7q35. A recessive 

nonsense mutation in the contactin associated protein-like 2 (CNTNAP2) 

gene was shown to cause a syndromic form of ASD, cortical dysplasia and 

focal epilepsy syndrome (CDFE). This is a rare disorder resulting in epileptic 

seizures, language regression, intellectual disability, hyperactivity, and ASD. 

Neuronal migration defects were found in about half of the patients ( Strauss

et al., 2006 ). The CNTNAP2 variant that increases risk for the language 

impairments in autism was shown to lead to abnormal functional brain 

connectivity in human subjects ( Scott-Van Zeeland et al., 2010 ). Besides 

ASD, mutations in the CNTNAP2 gene were also found among patients with 

Gilles de la Tourette syndrome, ADHD, language disturbances, epilepsy, and 

schizophrenia ( Poot, 2015 ). 
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15q11-13 Deletion or Duplication Maternal/Paternal 
Mutations in 15q11-13 are associated with either duplication or gene 

deletion. Prader-Willi syndrome results from the loss of imprinted genomic 

material within the paternal 15q11. 2-13 locus and deletions, unbalanced 

translocations, or uniparental maternal disomy. The loss of maternal 

genomic material at the 15q11. 2-13 locus results in Angelman syndrome 

since normally, only the maternal copy of the Ube3A gene is active in the 

brain ( Lasalle et al., 2015 ). Region duplications are the most frequent 

genetic abnormality in autism and the penetrance rate in individuals with a 

maternally derived duplication is > 85% ( Cook and Scherer, 2008 ). 

Maternally inherited 15q11-13 duplications and triplications are among the 

most common genomic copy number variants identified in patients with 

autism. The dosage of an imprinted gene or genes within the duplicated 

region underlies the autism risk in these patients. E3 ubiquitin-protein ligase,

Ube3a is the only gene within the 15q11-13 duplicated segment consistently 

expressed solely from the maternal allele in mature neurons, and 

inactivating mutations or deletions of Ube3a cause Angelman syndrome. 

Treatment attempts to hypermethylate the maternal locus by using pro-

methylation oral supplements with folic acid and betaine ( Peters et al., 2010

) or L-5-methyltetrahydrofolate, vitamin B12, betaine, and creatine ( Bird et 

al., 2011 ) failed to improve biochemical or behavioral parameters. 

Oxytocin (OXT Gene) 
Oxytocin is a hormone known for its role in childbirth and lactation. It is 

synthesized in neurons in the paraventricular and supraoptic nuclei of the 

hypothalamus and transported via axonal processing to the posterior 
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pituitary, where it is stored in secretory vesicles for release into the portal 

vascular system to affect target organs, mainly the uterine and mammary 

glands. Additionally, oxytocin neurons directly project from the 

hypothalamus to the forebrain, the amygdala, the hippocampus, and the 

nucleus accumbens. Recent publications showed its role in interpersonal 

bonding behaviors and psychiatric disorders ( Kirsch, 2015 ). The oxytocin 

receptor gene is a neuropeptide that contains many single-nucleotide 

polymorphisms (SNPs) with inconsistency in the effect of these variants on 

ASD. LoParo et al. revised data from eight studies evaluating 16 SNPs in 

oxytocin receptor using data from 3941 individuals with ASD from 11 

independent samples and found significant associations between ASD and 

the SNPs rs7632287, rs237887, rs2268491, and rs2254298 ( Loparo and 

Waldman, 2015 ). Another meta-analysis which also included data bases 

from Germany found an association with rs237889-A ( Kranz et al., 2016 ). 

Studies on plasma oxytocin concentrations in children with ASD reported 

conflicting results, either lower levels ( Modahl et al., 1998 ) or without 

significant difference to healthy controls ( Taurines et al., 2014 ). Recently 

Francis et al showed association between OXT rs6084258 and ASD ( Francis 

et al., 2016 ). Despite no difference between ASD children and controls, 

higher oxytocin blood levels were found in girls, and were associated with 

anxiety among the girls and less language impairment in the boys and girls 

of both groups ( Miller et al., 2013 ). The validity of plasma oxytocin as a 

potential marker for brain levels was not evaluated among ASD patients, 

however, blood and CSF levels among non-psychiatric patients undergoing 
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spinal anesthesia for minor procedures failed to show correlation between 

blood and CSF levels ( Kagerbauer et al., 2013 ). 

Oxytocin supplementation can be given either intravenously or intranasal 

with intranasal being superior due to its being well tolerated and easy to use.

Reduction in repetitive behaviors ( Hollander et al., 2003 ) and improved 

affective speech comprehension ( Hollander et al., 2007 ) were found in ASD 

adults following oxytocin infusion. Studies evaluating ASD patients showed 

tasks improvement following a single dose ( Aoki et al., 2015 ). However, 

some failed to show treatment effects ( Althaus et al., 2015 ). Recent studies

used continuous administration in order to evaluate treatment effects on 

daily life. Continuous intranasal administration over 6-weeks reduced autism 

core symptoms specific to social reciprocity among adults ( Watanabe et al., 

2015 ). Another study that failed to show improvement in social cognition 

and repetitive behaviors after 6 weeks of treatment found improvements in 

measures of social cognition and quality of life ( Anagnostou et al., 2012 ). In 

a double-blind, randomized, placebo-controlled, crossover clinical trial, 

children with ASD at the age 3–8 years showed global improvement and 

significant improvement in caregiver-rated social responsiveness following a 

5 week course of oxytocin ( Yatawara et al., 2015 ). 

The possible role of oxytocin in the etiology of ASD, and its potential use for 

the improvement of symptoms, is not yet understood and needs more 

studies. 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/



 Genetic syndromes, maternal diseases and... – Paper Example  Page 17

Maternal Diseases and ASD in the Offspring 
Diabetes, several autoimmune diseases, infections and inflammatory 

diseases during pregnancy have been associated with an increased rate of 

ASD in the offspring. These diseases may apparently occur at any time 

during pregnancy. 

ASD in Offspring of Diabetic Mothers 
Diabetic pregnancies, both pregestational diabetes (PGD) and gestational 

diabetes (GD) are associated with a large number of pregnancy 

complications. While PGD may increase the rate of congenital anomalies in 

the offspring and affect fetal well-being and growth, GD is mainly associated 

with disturbed fetal growth and increased rate of a variety of pregnancy 

complications. Both PGD and GD are associated with slight disturbances in 

postnatal growth and development, also affecting fine and gross motor 

development and increasing the rate of learning difficulties and Attention 

Deficit Hyperactivity Disorder ( Ornoy et al., 2001 ). Both also seem to be 

associated with a slight but significant increase in the rate of ASD in the 

offspring ( Ornoy et al., 2015a ). 

Most, but not all studies on the possible association of maternal diabetes and

ASD show an increased rate, and only recently is the type of diabetes in the 

mother (T1DM or T2DM or GDM) in relation to ASD in the offspring being 

considered. Lyall et al. (2012) assessed the possible association of maternal 

diabetes and ASD in 793 children with ASD from a cohort of 66, 445 

pregnancies. The highest association was found with maternal GD, as the OR

of ASD among children born to mothers with GD was 1. 76. This is in slight 

contrast to other studies which found that the risk for ASD is higher among 
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offspring of mothers with PGD compared to mothers with GDM. Gardener et 

al. (2009) assessed the possible association of a variety of antenatal 

maternal factors with ASD in the offspring. Maternal diabetes was among the

leading factors associated with ASD, with an odds ratio of 2. 07 (95% CI 1. 

24–3. 47). In a very recent study by Li et al. (2016) using the Boston Birth 

Cohort, both maternal diabetes and pregestational obesity were highly 

associated with ASD in the offspring. In mothers with PGD and obesity, the 

hazard ratio (HR) for ASD was 3. 91 (95% CI 1. 76–8. 68) and in obesity and 

GD the HR was 3. 04 (95% CI 1. 21–7. 63). As cohort and case-control studies

are being published, there appears to be a more significant trend toward an 

association with ASD ( Krakowiak et al., 2012 ). However, there are also 

studies that could not demonstrate such associations. For example, Hultman 

et al. (2002) in their case control study on 408 Swedish children with ASD 

compared to 2040 matched controls, found an association of ASD with a 

variety of pregnancy associated factors but not with maternal diabetes. 

Xiang et al. (2015) found in a recent study on pregnant women with 

preexisting type 2 diabetes. They found an adjusted odds ratio for ASD 

incidence in the offspring of only 1. 21, that was insignificant, but in the 

offspring of women with GD diagnosed before the 26th week of pregnancy 

the HR was significant—1. 42 (95% CI 1. 15–1. 74). Guinchat et al. (2012) in 

their review of 85 studies on the possible association between prenatal, 

perinatal and neonatal factors and ASD did not find a strong association of 

maternal diabetes and ASD. In contrast to this review, Xu et al. (2014) culled 

from 167 publications twelve; three cohort and nine case control studies. For

the cohort studies, the pooled risk of maternal diabetes was 1. 48 (1. 25–1. 
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75, p < 0. 001), and for the case-control studies, the pooled odds ratio was 

1. 72 (1. 24–2. 41, p = 0. 001). The OR for offspring of mothers with GD was 

generally lower than for that of mothers with PGD. 

In a very recent study looking at the neuropsychiatric morbidity in offspring 

of 12, 642 women with gestational diabetes compared to 218, 629 non-

diabetic women the investigators found an adjusted odds ratio of 4. 4 (95% 

confidence interval: 1. 55–12. 69) for ASD. They examined children born 

during 1991–2014, and excluded prematurity, congenital anomalies, 

offspring of mothers with pregestational diabetes and other possible etiologic

factors ( Nahum Sacks et al., 2016 ). 

The mechanism of the association between diabetes and ASD is largely 

unknown. We should remember that the increased risk found may be related

to a variety of pregnancy complications that are common in diabetes, or to 

effects on fetal growth rather than to complications of hyperglycemia. 

Judging from the proposed mechanisms of the effects of maternal diabetes 

on the embryo and fetus, the increase in the rate of ASD in diabetic 

pregnancies may result from increased fetal oxidative stress, from 

epigenetic changes in the expression of several genes and it may also be 

related to the other neurodevelopmental changes induced by maternal 

diabetes ( Ornoy et al., 2015b ). It was shown repeatedly that good control of

diabetes in pregnancy may reduce the different diabetic complications, but 

apparently will not completely prevent them. Hence, this is probably also the

best way to reduce the diabetic—related ASD. There seem to be no studies 

relating the prevalence of ASD to the degree of diabetic control. 
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Maternal Autoimmune Diseases 
In utero exposure to maternal antibodies and cytokines are known potential 

risk factors for ASD. Recent studies associated familial autoimmune diseases

with the development of ASD. Most results come from cohort studies. 

However, due to the limited number of infants with ASD born to mothers with

autoimmune diseases, many studies are small. Three Swedish registries 

including 1227 children with ASD [childhood autism, Asperger syndrome, or 

pervasive developmental disorder (PDD)] and 30, 693 matched controls (25 

controls for each case) evaluated linkage for 19 parental autoimmune 

disorders and found them weakly associated (maternal OR = 1. 6, paternal 

OR = 1. 4). A positive history of rheumatic fever was increased in both 

parents of ASD children, while type 1 diabetes, idiopathic thrombocytopenic 

purpura and myasthenia gravis were increased only among mothers ( Keil et 

al., 2010 ). Out of 689, 196 children born in Denmark from 1993 through 

2004, a total of 3325 children were diagnosed with ASD. ASD diagnoses 

included infantile autism (1089 children), atypical autism, Asperger 

syndrome, and PDD. Children were evaluated for parental autoimmune 

diseases diagnosed before pregnancy. Increased ASD risk was found in 

offspring of families with type 1 diabetes, offspring of fathers with endocrine 

autoimmune diseases and mothers with rheumatoid arthritis and celiac 

disease. Thyrotoxicosis in the family and the mother, specifically, were 

related to lower risk of ASD ( Atladottir et al., 2009 ). 

Studies on the inter-relation of maternal autoimmune disorders with ASD 

also showed increased susceptibility to ASD among the offspring. A 

population-based cohort of 719 children born to 509 mothers with SLE, and a
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matched control group of 8493 children born to 5824 mothers without SLE 

found that children born to women with SLE had 1. 4% recorded ASD 

diagnoses compared to 0. 6% among the controls (OR 2. 25). However, the 

numbers were small with 10 children of mothers with SLE and 53 children of 

controls. In addition to maternal SLE, other potential predictors of ASD in the 

adjusted multivariate analysis were gestational diabetes and male sex (

Vinet et al., 2015 ). The association between maternal autoimmune thyroid 

disease and childhood autism was evaluated in 1. 2 million singleton births 

with 1132 cases of childhood autism (not including Asperger disorder or 

PDD) in the Finnish cohort. The cases were matched 1: 1 to comparison 

subjects drawn from the birth cohort who were without ASD. The odds of 

childhood autism were increased by nearly 80% among offspring of mothers 

who were positive for anti thyroperoxidase antibodies (TPO-Ab+) during 

pregnancy, compared to mothers negative for this autoantibody. The 

association was similar in males and females. There were no associations 

between maternal clinical or subclinical hypothyroidism or hyperthyroidism, 

maternal TSH or free T4 and autism ( Brown et al., 2015 ). A follow-up study 

of 23 mothers with antiphospholipid syndrome (APLS) and their 36 children, 

and nine SLE mothers with 12 children revealed ASD in 3 children of the 

APLS mothers. Four children of the APLS mothers, of them the 3 ASD children

had persistent anti-β2GP1 IgG antibodies. None of the offspring of the SLE 

mothers had either neurodevelopmental disorders or anti-β2GP1 IgG 

antibodies. The ASD cases born to mothers with APLS had normal birth 

weight, and normal genetic and metabolic work-up. Cerebral MRI performed 

at the ages of 2. 5, 2. 6, and 3. 4 years were normal in two cases and 
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revealed punctuate hyperintensities in the white matter of one case. None of

the children had thrombosis or other antiphospholipid symptomatology (

Abisror et al., 2013 ). 

A prospective follow-up of a European multicenter cohort evaluated the long-

term outcome and immunological status of children born to mothers with 

APLS at 3, 9, 24 months and 5 years. Of 134 children, four displayed 

behavioral abnormalities, which consisted with: autism (1), hyperactive 

behavior (1), feeding disorder with language delay (1), and axial hypotonicity

with psychomotor delay (1). It is noteworthy that the mother of the ASD 

offspring also suffered from gestational diabetes ( Mekinian et al., 2013 ). 

Two large meta-analyses published lately found a significant increase in ASD 

prevalence among children born to parents with autoimmune diseases. Chen

et al. evaluated nine case-control studies and one cohort study published 

from 1999 to 2015 and comprising of 9775 ASD cases born to mothers with 

autoimmune diseases and 952, 211 controls. Of them, six studies reported a 

positive association while four did not reveal a substantially significant 

association. While evaluating the entire cohort they found that children of 

mothers with autoimmune diseases during pregnancy had a 30% greater risk

of ASD. A positive association was identified between maternal autoimmune 

thyroid disease and ASD in the offspring. No significant difference was found 

for maternal SLE, inflammatory bowel disease, idiopathic thrombocytopenic 

purpura (ITP), psoriasis. and rheumatoid arthritis ( Chen et al., 2016 ). 

Wu et al evaluated the relationship between family history of autoimmune 

diseases and risk of ASD in children by a meta-analysis of 11 articles, 
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including 3 cohort studies, 6 case-control studies. and 2 cross-sectional 

studies published up to Dec 2014. They found in the pooled analysis that 

family history of all autoimmune diseases combined was associated with a 

28% higher risk of autism. Maternal autoimmune diseases were not 

associated with childhood autism and significant relative risks were only 

found in case-control studies. Type 1 diabetes in either of the parents, family

history of rheumatoid arthritis, hypothyroidism, and psoriasis were 

significantly associated with higher risk of ASD in children ( Wu et al., 2015 ).

In summary: there is insufficient data to associate maternal autoimmune 

diseases with increased rate of ASD. However, autoimmune diseases with 

specific IgG antibodies like TPO-Ab, or anti-β2GP1 that cross the placenta 

seem to increase significantly the rate of ASD in the offspring 

Pre-Eclampsia 
Preeclampsia may trigger aberrant neurodevelopment through placental, 

maternal, and fetal pathophysiologic mechanisms. Preeclampsia results from

shallow placentation that may lead to fetal hypoperfusion. Association 

between pre-eclampsia and ASD was offered when brain MRI of 7–10 years 

old children (5 boys and 5 girls), offspring of pre-eclamptic pregnancies, 

revealed enlarged brain regional volumes in the cerebellum, temporal lobe, 

brain stem, and right and left amygdalae. These offspring also displayed 

reduced cerebral vessel radii in the occipital and parietal lobes. Enlarged left 

and right amygdalae were described in ASD and temporal lobe epilepsy (

Ratsep et al., 2016 ). 
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Recent cohort studies suggested an association between pre-eclampsia and 

ASD. In the Swedish, population-based, case-control study that included 

1216 subjects with autism who were born between 1987 and 2002 and 6080 

controls, preeclampsia was associated with 50% increased risk of an autism 

spectrum disorder ( Buchmayer et al., 2009 ). A recent study from the 

California Department of Developmental Services that compared 517 ASD 

cases to 350 controls found that pre-eclampsia complicated the pregnancy of

children with ASD more than twice as often as those of controls and the 

association was more robust in those pregnancies complicated by severe 

disease ( Walker et al., 2015 ). Two cohort data showed increased 

prevalence of ASD among pre-eclamptic pregnancies. Analysis of 87, 677 

births between 1996 and 2002, of the South Carolina Medicaid program, 

found greater odds of ASD with (OR = 1. 69) or without (OR = 1. 85) 

controlling for birth weight ( Mann et al., 2010 ). Analysis of 218, 890 

singleton live births in Alberta, Canada, between 1998 and 2004 also found 

greater odds of ASD (OR = 1. 49; Burstyn et al., 2010 ). Compared to these 

studies there was no association between pre-eclampsia and ASD among 28,

967 children born between 1995 and 2008 in Aberdeen city and district (

Love et al., 2012 ). A meta-analysis of 85 studies of pre-, peri,- and neonatal 

hazards related to PDD, including autism, concluded that there was not 

enough data in order to determine risk for PDD ( Guinchat et al., 2012 ). 

In conclusion: Preeclampsia seems to be an additional risk factor for ASD, but

more studies are needed for the conclusive confirmation of such an 

association. 
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The Inflammatory and Infectious Origin of ASD 
Adverse intrauterine environment resulting from maternal bacterial and viral 

infections during pregnancy represent a significant risk factor for several 

neuropsychiatric disorders including ASD ( Adams Waldorf and McAdams, 

2013 ). The association between intrauterine inflammation, infection and 

ASD is based on both epidemiological studies and case reports. 

Many studies associate maternal infection with ASD, and some studies even 

found that the season or month of birth was significantly related to the risk 

of ASD. For example, Gardener et al. (2011) found in a meta-analysis that 

March and August were both suggested as birth months associated with an 

elevated risk of ASD and hypothesized that a relationship may be caused by 

seasonal variation in viral or other infections. 

Epidemiological Population Studies 
An increased rate of ASD was found among children born to mothers that 

were hospitalized due to infection during pregnancy. Atladottir et al. (2010) 

matched the Danish Medical Birth Register of children born between 1980 

and 2005, the Danish National Hospital Register and the cohort data in the 

Danish Psychiatric Central Register (1, 612, 342 children with 10, 133 cases 

of ASD). They found that admission to hospital due to maternal viral infection

in the first trimester of pregnancy increased the adjusted hazard ratio for 

ASD in the offspring by 2. 98, and due to maternal bacterial infection in the 

second trimester by 1. 42. No specific infectious category was associated 

with ASD in the offspring. Later, these authors ( Atladottir et al., 2012 ) 

evaluated in the Danish cohort the association between self-reported 

maternal common infections and ASD among children born between years 
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1997–2003, and found that infection with influenza resulted in a hazard ratio 

of 2. 3. 

Lee et al. (2015) investigated the Swedish nationwide register-based birth 

cohort of children born in Sweden in 1984–2007 and followed until December

31, 2011. They found that 3. 7% of ASD cases and 2. 6% of non-ASD cases 

had mothers that were hospitalized with a diagnosis of infection during 

pregnancy. Maternal inpatient diagnosis of infection during pregnancy was 

associated with increased OR of ASD regardless of whether the infection was 

bacterial, viral, or other/unknown. The higher risk of ASD was observed 

during all trimesters: the 1st trimester (OR = 1. 24), 2nd trimester (OR = 1. 

38), and 3rd trimester (OR = 1. 36). In a subsample of the total Swedish 

population, the Stockholm Youth Cohort, the odds ratio for ASD with 

intellectual disability was 1. 50, not related to the type of infection. 

Contradictory to these findings, Dodds et al. (2011) found that maternal 

infection during pregnancy did not increase the rate of ASD. 

In a meta-analysis of 40 papers published until 2007 Gardener et al. (2009) 

evaluated the relationships between autism and pregnancy-related factors. 

Combined together there was no statistical increase in ASD except for 

maternal rubella with an OR of 1. 66. However, when the analysis was 

limited to the four studies that controlled for multiple covariates or used 

sibling controls exposure to intra-uterine infections, a significant increase in 

risk for autism in OR was observed: 1. 82 (1. 01–3. 30). 

Case control studies comparing complications of pregnancy including 

maternal infection have also shown an association between viral maternal 
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infections and ASD ( Wilkerson et al., 2002 ). A similar association was found 

in women hospitalized during pregnancy due to bacterial infection ( Zerbo et 

al., 2013 ). There were, however, case control studies that did not find any 

association of ASD with either maternal viral or bacterial infections (

Langridge et al., 2013 ). 

In summary: many but not all population or case control studies have shown 

a slight to moderate association of maternal infections with ASD. The 

controversy might be related to the fact that only several specific maternal 

infections (subgroups of women with infection during pregnancy) are 

associated with ASD. These are mainly Rubella, CMV and possibly influenza. 

Congenital Rubella 
The association between Rubella and ASD is based on few population studies

and case reports. Berger et al. (2011) calculated that the rubella vaccination 

prevented an estimated number of congenital rubella cases that ranged from

8300 to 62, 250 and that the corresponding ASD prevention estimates 

ranged from 614 to 4607 cases, depending on the infectious rate and 

prevalence of ASD among offspring of infected mothers. We should 

remember that at the time of the rubella epidemics, ASD definition was not 

the same as nowadays. 

The largest study associating congenital rubella with ASD was reported in 

1978 by Chess et al. (1978) who evaluated 243 children with congenital 

rubella, most of them followed until 9 years. Eighteen (7. 4%) had autism 

compared to expected 0. 07 (0. 35/1000) in the general population at that 

time. All the children with autism also had other rubella associated 
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anomalies including cardiac, neurologic, hearing and visual problems. 

Desmond et al. (1978) reported behavioral disturbances among 45% of 29 

non-retarded children with congenital rubella at the age of 9–12 years. 

Carvill et al. ( Carvill and Marston, 2002 ) described 12 young males with 

congenital Rubella who suffered from sensory imbalance and ASD. 

Associated morbidities included: visual and hearing impairment and seizures 

in three. Feldman et al. (1973) evaluated 12 children with autism or autistic 

traits and compared them with 25 children with a variety of psychiatric 

diagnoses, 21 children with language delay and 26 normal controls. None 

had a history of rubella. Sero-positivity for rubella was found to be 

significantly higher among the children with language delay, 8/21 and 

among children with autism, 3/12 compared to the other groups and the 

general population. All the mothers of the sero-positive children were sero-

positive for rubella as well. Other reported cases of congenital rubella also 

described ASD children who suffered from hearing and visual impairment, iris

hypoplasia, heart malformations, retinopathy, and seizures ( Assumpcao and 

Kuczynski, 2002 ; Hwang and Chen, 2010 ). 

CMV 
The diagnosis of maternal CMV is based on medical history, serological 

studies for CMV or late diagnosis by preserved blood, mostly from Guthrie 

cards or dried umbilical cord. Koyano et al. (2004) and Sakamoto et al. 

(2015) used dried umbilical cords for retrospective diagnosis of congenital 

CMV infection in Japan where obstetric hospitals customarily provide dried 

umbilical cord to every parent as a symbol of the bond between mother and 

child. 
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Yamashita et al. studied seven children with congenital CMV, two of them 

had ASD. Neuroimaging studies did not vary between those who developed 

or did not develop autism when seven infants with congenital CMV were 

evaluated. Three had sub-ependymal cysts and two had calcifications. All 

had mental retardation ( Yamashita et al., 2003 ). 

When children with ASD were assessed, those seropositive for CMV tended to

test worse in the major severity scales than the seronegative ones ( Gentile 

et al., 2014 ). Additionally, Yamazaki et al. found that ASD cases with 

cochlear implants had lower language and social function than other children

with corresponding developmental quotients ( Yamazaki et al., 2012 ). Some 

studies showed that CMV DNA was detected among ASD cases in a higher 

prevalence than in the general population; however the numbers were small:

2/27 by Sakamoto et al. compared to incidence of ASD in Nagasaki which 

was 0. 31%, p = 0. 004 ( Sakamoto et al., 2015 ); 3/76 by Stubbs et al. even 

though two had multifactorial prenatal causes for autism ( Stubbs et al., 

1984 ); 4/26 by Engman et al. with two of them also having cerebral cortical 

malformations ( Engman et al., 2010 ). Townsend et al. (2013) evaluated 176

infants with congenital CMV born in Sweden and the United Kingdom 

between 1977 and 1986, and followed them until at least 5 years; none was 

diagnosed with ASD. 

The role of individual placentas in the protection of the fetus against 

congenital CMV infection is exemplified by the different outcome in 

association with CMV stigmata, as described by Kitajima ( Kitajima et al., 

2012 ) in a triamniotic- trichorionic triplet born at 31 weeks after maternal 
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febrile illness at 24 weeks. Two girls were asymptomatic; the third, a boy, 

had lower birth weight, increased IGM titer, thrombocytopenia, 

hepatosplenomegaly, retinitis, brain calcifications, and suffered from ASD. 

The triamniotic- trichorionic placentas had no fusion or structural 

abnormalities. Examination of the placenta of the third-born triplet showed 

that it was paler than the other two and had more severe villitis. 

Other reported cases of ASD and congenital CMV also had associated 

anomalies including brain calcifications and chorioretinitis ( Stubbs, 1978 ; 

Stubbs et al., 1984 ; Ivarsson et al., 1990 ; Sweeten et al., 2004 ; Lopez-Pison

et al., 2005 ; Ikeda et al., 2006 ; Kawatani et al., 2010 ; Dogan et al., 2011 ). 

In summary: There seem to be sufficient studies to associate maternal CMV 

infection in pregnancy to an increased rate of ASD in the offspring, especially

in the children who suffer from other brain manifestations of congenital CMV.

Influenza 
Studies associating maternal influenza and ASD are based on maternal 

reports. As stated above, Atladottir et al. (2012) found self-reported maternal

infection with influenza to be associated with increased risk for infantile 

autism (adjusted HR: 2. 3 [95% CI: 1. 0–5. 3]). The highest association was 

found with prolonged episodes of fever. 

Zerbo et al. (2013) in a telephone interview, evaluated cases and controls in 

the Childhood Autism Risk from Genetics and Environment (CHARGE) Study. 

While comparing data from 538 children with ASD and 421 normal controls in

association with maternal influenza during pregnancy, they found that the 

weighted odds ratio (wOR) between mothers of ASD children and those of 
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children with normal development was 1. 26. When they analyzed the 

association between fever and ASD, the odds ratio for mothers of children 

with ASD and fever during pregnancy doubled that of mothers of normal 

controls (wOR = 2. 12). They also found that the wOR for ASD was 2. 55, for 

children whose mothers reported fever but did not take anti-pyretic 

medication. For women who reported fever and took anti-pyretic 

medications, the wOR for ASD was only 1. 30. Hence, if there is an 

association, it is weak, and apparently due to fever. 

Inflammation 
Maternal immune activation and cytokine dysregulation was also shown to 

be a mediator in the neuro-pathological behavior observed in autism. 

Maternal immune system and animal models were used to evaluate the role 

of cytokines in brain dysregulation together with in-vitro studies that 

evaluated the association between inflammatory mediators and neurological 

components. 

Studies Evaluating Maternal Immune System 

Increased levels of inflammatory mediators obtained from stored samples 

were found in large population studies. Abdallah et al. (2012 , 2013) used a 

pool of samples from more than 100, 000 pregnant women in Denmark and 

had their biologic samples stored from 1980 to 2004, and matched 421 

singleton ASD cases born between 1982 and 2000 for gender and birth year 

with 820 controls. Levels of Monocyte Chemotactic Protein-1 (MCP-1) which 

play a role in the maturation of cerebellar Purkinje cells and may serve as a 

useful marker of abnormal neuronal development, were significantly 
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elevated among ASD cases compared to controls. Using the same cohort 

amniotic fluid they found that samples from 331 ASD cases compared to 698

controls, had significantly elevated levels of IL-4, IL-10, TNF- α, and TNF- β. 

Goines et al. (2011) also found Increased levels of IL-4, IL-5, and IFN-gamma 

in banked serum collected from women at 15–19 weeks of gestation who 

gave birth to a child ultimately diagnosed with ASD ( n = 84). Grether et al. 

(2010) found by examining screening filter paper blood specimens from the 

California Genetic Disease Screening Program of 213 ASD cases and 265 

controls that children with ASD had lower total IgG and that the median 

value, for Herpes Simplex type 1 Virus IgG was significantly lower compared 

to controls. 

Braunschweig et al. (2008) found reactivity to two protein bands against 

fetal brain at approximately 73kDa and 37kDa in plasma from 7 of 61 (11. 

5%) mothers of children with autism. These bands were not found in 

controls. These children also showed behavioral regression. It is assumed 

that the presence of specific anti-fetal brain antibodies in the circulation of 

mothers during pregnancy is a potential trigger to induce a downstream 

effect on neurodevelopment that may lead to autism. Mazina et al. (2015) 

investigated the gene-environment interaction by evaluating the interactive 

effects of maternal infection in pregnancy and the presence of copy number 

variants which are considered likely to play a contributing role in symptoms 

of ASD. Participants included 1971 children with ASD between the ages of 4 

and 18 years with complete genetic, maternal pregnancy history, and 

phenotypic information. A statistically significant interactive effect of the 
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presence of copy number variants and maternal infection on autistic 

symptomatology was observed. 

C reactive protein (CRP) is an inflammatory marker that rises in response to 

infection or inflammation. Analysis of early gestational CRP levels in 

maternal sera and childhood autism in the Finish birth cohort (consisting of 

1. 2 million births from 1987–2007) revealed that increased maternal CRP 

levels were significantly associated with autism in the offspring (OR = 1. 12).

The increased risk was found in both sexes ( Brown et al., 2014 ). 

Contradictory to these results, no association between maternal CRP blood 

levels during the first trimester of pregnancy and ASD in their offspring 

(children evaluated at 6 years) was found among 4165 pregnant women in 

Rotterdam that gave birth between 2002 and 2006 ( Koks et al., 2016 ). 

In Conclusion 

In children affected by intrauterine infections with rubella or CMV, the 

association with ASD seems to result from the insult to the nervous system, 

as all also had other neurological problems as well as visual and hearing 

impairment, suggesting that ASD is secondary to the primary morbidity. 

Large population studies did not find a specific maternal infection to be 

associated with ASD, implying that the association between maternal 

infection during pregnancy and ASD is apparently related to maternal 

inflammatory process; hence, maternal immune activation may play a role in

neuro-developmental perturbation. 
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Exposure to Drugs and Chemicals During Pregnancy and 
ASD in the Offspring 
Several drugs and chemicals have been associated with an increased rate of 

ASD following intrauterine exposure. However, the association was clearly 

demonstrated only in few drugs. In others, there are either few reports, or 

the existing literature is contradictory. 

Exposure to SSRI's 
Selective serotonin reuptake inhibitors (SSRIs) are among the most used 

drugs for the treatment of depression especially during pregnancy ( Evans et

al., 2001 ; Pereira et al., 2009 ). They increase extracellular serotonin and 

are recommended for first-line pharmacological management of depression 

because they are considered safer and better tolerated than other types of 

antidepressants. SSRIs and other antidepressant medications cross the 

placenta and are secreted in breast milk, thus raising concerns about 

possible adverse effects from fetal and infant exposure. Several studies show

a possible association between SSRIs exposure during pregnancy and a 

higher risk of ASD in children ( Croen et al., 2011b ; Rai et al., 2013 ; Gidaya 

et al., 2014 ; Harrington et al., 2014 ). Three out of six recently published 

case–control studies reported a significantly positive association between 

SSRI exposure during pregnancy and ASD in children. Odds ratio in the 

different studies ranged from 2. 2 ( Croen et al., 2011b ) with the strongest 

effect associated with treatment during the first trimester of pregnancy (OR, 

3. 8)—to 2. 34 ( Rai et al., 2013 ) and the highest was 2. 91( Harrington et 

al., 2014 ). They found that the strongest association was following exposure

in the first trimester of pregnancy. In addition, Gidaya et al. (2014) studied in
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Denmark a group of 5215 children diagnosed with ASD and 52, 150 controls, 

all born between 1997 and 2006. The OR for ASD doubled among the 

children born to mothers who used SSRIs at any time during pregnancy. 

Recently published large population based retrospective study by Boukhris 

et al. (2016) reported a significant association between maternal use of 

SSRI's during pregnancy and the risk of ASD in children. The study included 

145, 456 children born in Quebec, Canada from 1998 to 2009, of which1054 

(0. 72%) had at least one diagnosis of ASD. The authors reported that use of 

antidepressants during the second and/or third trimester was associated with

the risk of ASD (31 exposed infants; adjusted hazard ratio, 1. 87; 95% CI, 1. 

15–3. 04). Stronger association was found if the mother used SSRI's 

antidepressants (22 exposed infants; adjusted hazard ratio, 2. 17; 95% CI, 1. 

20–3. 93) or used more than one class of antidepressants (5 exposed infants;

adjusted HR, 4. 39; 95% CI, 1. 44–13. 32). The risk was persistent even after 

taking into account maternal history of depression (29 exposed infants; 

adjusted hazard ratio, 1. 75; 95% CI, 1. 03–2. 97). The use of other 

antidepressants during the first trimester or the year before pregnancy was 

not associated with the risk of ASD. 

In contrast to these studies, Hviid et al. (2013) found no connection between 

the use of SSRIs during pregnancy and the increased risk for ASD (OR, 1. 20; 

95%CI, 0. 90–1. 61). Similarly, Sorensen et al. (2013) found that children who

were exposed to SSRIs during pregnancy have indeed a 50% higher risk for 

ASD compared with unexposed children, but after controlling for important 

confounding factors such as maternal history of affective disorder and 
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familial risk factors, they did not detect any significant association between 

maternal use of SSRI's during pregnancy and ASD in the offspring. Both 

researchers used data from the Danish civil registration system and Danish 

health registry systems about children who were born in Denmark between 

1. 1. 96 and 31. 12. 2005 (Hviid) and until 31. 12. 2006 (Sorensen). The 

latest cohort study by Malm et al. from Finland ( Malm et al., 2016 ) 

examined the rate of ASD among the offspring of 15, 729 pregnant women 

exposed to SSRIs during pregnancy compared to 9651 women with 

psychiatric disease but no antidepressant treatment and 31, 394 non-

exposed women and without psychiatric disease. They did not find any 

increase in the rate of ASD among the SSRIs exposed children, as the rates 

of ASD were similar to the rate observed in the offspring of mothers with a 

psychiatric disorder but without treatment. The main finding in this study 

was an increase in the rate of depression in the SSRI exposed children at 

adolescence. 

In summary: It is still unclear whether there is a direct association between 

the use of SSRIs during pregnancy and increased rate of ASD in the offspring.

Alongside studies which show an association with ASD there are also 

negative studies. Of special importance is the recent negative study by Malm

et al. (2016) as it examined the largest population of SSRI exposed children 

and adequately adjusted for confounders. It seems more reasonable that 

maternal depression itself, which is expressed by the use of antidepressants,

or other causes, might be responsible for the association. Medical treatment 

during pregnancy of women with depression should apparently continue in 

spite of these, rather conflicting studies. 
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Exposure to Paracetamol 
Several studies suggested a possible association between maternal use of 

paracetamol during pregnancy and a higher risk of ASD among the children. 

Bauer et al. ( Bauer and Kriebel, 2013 ) examined the association between 

maternal paracetamol usage or early life paracetamol exposure in males and

the prevalence of ASD. They reported positive correlations between ASD 

prevalence and indicators of both prenatal ( r = 0. 80) and very early life ( r 

= 0. 98) paracetamol exposures. Liew et al. (2015) followed 64, 322 children 

and mothers enrolled in the Danish National Birth Cohort. They reported that

maternal use of paracetamol in pregnancy was associated with ASD with 

hyperkinetic symptoms only (HR = 1. 51 95% CI 1. 19–1. 92), but not with 

other types of ASD (HR = 1. 06 95% CI 0. 92–1. 24). More than half of 

pregnant women in the USA and Europe report using paracetamol and it is 

the most common drug administered to children; as a result it is difficult to 

connect between these exposure and ASD). It is obvious that the data is 

insufficient to draw any conclusion from these studies. 

Exposure to β2-Adrenergic Receptor Agonists 
Connors et al. (2005) was the first to examine the effects of prenatal 

overstimulation of the beta2-adrenergic receptor (B2AR), in 37 dizygotic pair 

of ASD twins who were exposed to terbutaline, a B2AR agonists, commonly 

prescribed to treat asthma and other pulmonary disorders and to delay 

preterm labors. They found increased concordance for autism spectrum 

disorders in dizygotic twins (relative risk = 2. 0), with a further increase in 

the risk for male twins with no other affected siblings (relative risk = 4. 4) 

related to terbutaline exposure overall. 
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Croen et al. (2011a) examined maternal use of B2AR agonists during 

pregnancy among 291 children with and 284 without ASD. No evidence 

linking B2AR exposure during pregnancy with ASD risk was found. However, 

they reported that exposure to terbutaline only during the third trimester for 

more than 2 days may be associated with an increased risk of ASD. 

A new case control study by Gidaya et al. (2016) investigated the 

associations between prenatal use of B2AR agonist drugs and the risk for 

ASD. They studied 5200 ASD diagnosed cases and 52, 000 controls from the 

Denmark's health and population register. The frequency of B2AR agonist 

drug exposure in pregnancy was 3. 7% (190) for cases and 2. 9% (1489) in 

controls. B2AR agonist use during pregnancy was associated with increased 

risk of ASD, even after adjustment for maternal asthma and other covariates 

(OR: 1. 3, 95% CI: 1. 1–1. 5). There was no difference regarding the 

trimesters of pregnancy during exposure. 

Exposure to Valproic Acid 
Antiepileptic drugs are among the most common teratogens prescribed to 

women of childbearing age, especially as some of them are also used for 

psychiatric indications and pain management. Prenatal exposure to 

antiepileptic drugs (AEDs) is associated with an increased risk of major 

congenital malformations and delayed cognitive development among the 

offspring, in a dose dependent manner ( Meador et al., 2007 ; Tomson et al., 

2011 ). Valporic acid (VPA), apparently the most teratogenic AED ( Werler et 

al., 2011 ), was also found to be associated with impaired cognitive 

outcomes ( Meador et al., 2009 ). Many reports demonstrate that prenatal 

exposure to VPA is also associated with a high risk for ASD in the prenatally 
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exposed child in addition to other neurodevelopmental disorders, especially 

in language development ( Moore et al., 2000 ; Williams et al., 2001 ; 

Rasalam et al., 2005 ; Bromley et al., 2008 ). 

Christianson et al. (1994) were apparently the first to point to of a possible 

association between intrauterine exposure to VPA and ASD, as observed in 

four children exposed to VPA during pregnancy. All children had 

developmental delay and one of them had ASD. 

Several years later, Williams et al. (2001) examined five children with ASD 

and found that VPA was used during pregnancy in all five, but in three in 

combination with another anticonvulsant. Moore et al. (2000) found among 

57 children affected by antiepileptic drugs that four had autistic syndrome 

and two had Asperger syndrome. Five of them (10. 8% of 46 exposed to VPA)

were exposed to VPA alone or combined with another AED. Rasalam et al. 

(2005) evaluated the clinical features and frequency of autistic disorder or 

Asperger syndrome in 260 children exposed to anticonvulsant medication 

during pregnancy, by using the DSM IV criteria. They found that VPA was the 

drug most commonly associated with autistic disorder. The prevalence of 

ASD in children exposed to VPA alone was 8. 9 and 11. 7%, among children 

exposed to sodium valproate in combination with other AEDs. Bromley et al. 

(2008) examined 296 children of epileptic mothers and 336 children born to 

mothers without epilepsy. Out of the 632 children from both groups 10 have 

been diagnosed with ASD, 7 of them were exposed to AEDs. Of those seven 

children, four were exposed to VPA monotherapy (4/64 6. 3%). In addition to 

these prospective studies, several large retrospective studies have also 
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supported the findings that in utero VPA exposure may be linked to an 

increased risk of ASD ( Ornoy, 2009 ). 

Christensen et al. (2013) in a much larger Danish population-based study 

reviewed the National Population Register with prescription data, psychiatric 

register and birth records. Records were collated for 655, 615 eligible 

children, with 508 exposed to VPA and 2136 to other anticonvulsants. An 

increased risk of ASD (Hazard Ratio-HR = 2. 9, 95% CI, 1. 7–4. 9) was found 

in children exposed to VPA during pregnancy. The risk of ASD was elevated 

compared to non-exposure when VPA was taken in the first trimester of 

pregnancy or after the first trimester. 

Animal models in rodents using different neurobehavioral measures fully 

support the human data. Exposure of mice and rats to VPA produced autism-

like behaviors in the offspring ( Schneider and Przewlocki, 2005 ; Wagner et 

al., 2006 ). Maternal exposure to VPA induced developmental delay, lifelong 

deficits in social behavior as well as motor deficits, anxiety-like behavior and 

alterations in postnatal growth and development in the offspring ( Schneider 

and Przewlocki, 2005 ; Kolozsi et al., 2009 ; Bambini-Junior et al., 2011 ). As 

in humans, anatomical alterations such as reduced number of cerebellar 

Purkinje cells, damage to cranial nerve nuclei have been described ( Rodier 

et al., 1997 ; Ingram et al., 2000 ) as well as enhanced synaptic plasticity of 

the prefrontal cortex ( Sui and Chen, 2012 ). 

In summary: VPA seems to be the drug with the highest association to ASD 

as proven in human and animal models and should therefore not be used as 

a first-line antiepileptic drug in pregnant women or in those who plan 
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pregnancy. Similarly, it should not be used as a mood stabilizer for the 

treatment of psychiatric patients. 

Exposure to Thalidomide 
Thalidomide is a well-known human teratogen that caused multiple birth 

defects including limb reduction defects, ocular and cardiovascular 

anomalies. Thalidomide is still used in the treatment of leprosy and multiple 

myeloma ( Ito et al., 2010 ). Stromland et al. (1994) have reported increased 

number of incidences of autism in children exposed prenatally to 

thalidomide. At least four of the 100 thalidomide embryopathy patients met 

full criteria for DSM III R autistic disorder- much higher prevalence then in the

general population. The critical window of exposure to thalidomide was in 

the first trimester, mainly days 20–35 post fertilization. Because thalidomide 

is generally used in elder patients, no newer data was published regarding 

this possible effect, making it difficult to accept or deny this possible 

association, or to calculate the relative risk. 

Exposure to Cocaine 
Cocaine use during pregnancy has many deleterious effects on both the 

mother and the fetus, ( Singer et al., 1993 ; Fox, 1994 ). Cocaine, which is 

used nowadays mainly as a recreational drug crosses the placenta and the 

fetal blood-brain barrier readily, and may affect the fetal central nervous 

system ( Roe et al., 1990 ). Its use during pregnancy may have a variety of 

deleterious effects on the fetus including preterm delivery, intrauterine 

growth retardation, placental abruption, stillbirth, and neonatal death (

Singer et al., 1993 ; Fox, 1994 ). Several studies reported a possible 
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association between the use of cocaine during pregnancy and the 

development of ASD in the offspring. 

Davis et al. (1992) examined 70 children with a history of prenatal cocaine 

exposure, in Harlem, New-York and found that nine of the children met the 

DMS III R criteria for autistic disorder—11. 4%, much higher than the national

average at that time. Harris et al. (1995) examined three, 25–36 month old 

children with prenatal exposure to cocaine, alcohol and other illicit drugs. 

They reported that all three children showed a notable pattern of autistic-like

behaviors. 

We could not find other studies associating prenatal cocaine exposure with 

ASD. Hence, judging from the paucity of studies, in spite of relatively high 

use, there seems to be insufficient data to support such association. Hence, 

the relative risk could not be calculated. 

Exposure to Ethanol 
Fetal alcohol syndrome (FAS) is a pattern of physical and 

neurodevelopmental abnormalities which develop in some of the children 

who were exposed to high levels of alcohol during pregnancy. It is 

characterized by prenatal and postnatal growth deficiency, CNS dysfunction 

including mental retardation and behavioral abnormalities, a distinctive 

pattern of facial features and major malformations of several organs. Some 

studies have shown a connection between FAS and an increased risk of ASD. 

Nanson (1992) described six children aged 6–15 years, out of a data base of 

326 FAS individuals who showed the physical phenotype of FAS and also 

presented a behavioral phenotype typical of autism spectrum disorder. The 
https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/



 Genetic syndromes, maternal diseases and... – Paper Example  Page 43

children also suffered from significant retardation of their cognitive and 

social skills. These data is representing an incidence of ASD in 1 of 54 cases 

of FAS. 

Aronson et al. (1997) found that among 24 children born to mothers who 

used high doses of alcohol during pregnancy, two had Asperger syndrome 

and one had autistic-like behavior. There was a clear correlation between the

occurrence and severity of ASD and the degree of alcohol exposure in utero .

Landgren et al. (2010) assessed 71 children adopted from Eastern Europe 

between 4. 8 and 10. 5 years of age and found fetal alcohol syndrome in 37 

of the children (52%) and autism in 6 of the children (9%), suggesting a 

positive association between prenatal alcohol consumption and ASD. 

The association between maternal alcohol consumption in pregnancy and 

ASD does not seem to exist with low alcohol intake. In a large population-

based cohort study Eliasen et al. (2010) evaluated a total of 80, 522 mother-

child pairs. Almost half of the women reported an average weekly intake of 

at least half a standard alcoholic drink (45%), and approximately one-quarter

of the women reported at least one episode of binge drinking during 

pregnancy. They found no positive associations between ASD and average 

alcohol consumption or number of binge drinking episodes during pregnancy 

Adjusted hazard ratio for alcohol consumption of 0. 5–1. 5 glasses of wine 

per week (119 cases) = 0. 84, 95% CI: 0. 68–1. 05; adjusted hazard ratio for 

single binge drinking episode (51 cases) = 0. 72, 95% CI: 0. 53–0. 97. 

In summary: Although the existing data of the association between high 

amounts of alcohol consumption in pregnancy and the risk for ASD in 
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children (especially those with FAS) is well established, the relation to lower 

amounts ingested is not yet established. 

Exposure to Misoprostol and Moebius Sequence 
Misoprostol is a prostaglandin analog drug widely used to induce medical 

abortions ( Gonzalez et al., 1998 ). It is also often prescribed for the 

prevention and treatment of gastric ulcers. Möbius sequence is a rare 

congenital disorder, characterized by uni-or bilateral eye-face palsy due to 

damage to cranial nerve nuclei, associated with muscle or skeletal 

malformations in the upper or lower limbs, with an estimated prevalence of 

1: 50, 000 cases in the general population ( Stromland et al., 2002 ; Verzijl et

al., 2003 ). Among the etiological factors responsible for Möbius sequence, 

apart from genetic causes, is also intrauterine exposure to teratogens mainly

misoprostol ( Bandim et al., 2003 ; Vauzelle et al., 2013 ). Judging from the 

literature, it is expected that about 1% of children exposed in utero to 

misoprostol will have Möbius sequence ( Gonzalez et al., 1993 ; Marques-

Dias et al., 2003 ). 

Johansson et al. (2001) analyzed 25 Swedish individuals with Möbius 

sequence. Six patients met all diagnostic DSM III R criteria for autism which 

is a much higher frequency than that of the general population. These 

findings suggest a strong association between Möbius sequence and ASD. All

these patients also had mental retardation. 

Bandim et al. (2003) examined 23 Brazilian patients with the age range of 1–

11 years, which had been diagnosed as having Möbius sequence based on 

clinical findings. They identified seven children with ASD of whom four (57. 
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1%) had a positive history of prenatal exposure to misoprostol during the 

first trimester of pregnancy. They concluded that the prevalence of ASD 

found in Möbius patients is around 26. 1%, much higher than the general 

population, thus suggesting a strong association linking the two pathologies. 

The correlation between misoprostol exposure during pregnancy and ASD is 

suggested on the basis of reports published in the literature. However, since 

most, if not all affected children also had Mobius syndrome, it is difficult to 

directly associate misoprostol exposure to ASD. We found no reports on an 

association of ASD to misoprostol exposure in exposed children that do not 

present the symptoms of Moebius syndrome. It should be remembered that 

the experimental models of VPA—induced ASD in rats and mice have also 

caused damage to the cranial nerve nuclei, similar to the damage observed 

in Mobius syndrome ( Rodier et al., 1997 ; Ingram et al., 2000 ; Sui and Chen,

2012 ). Hence, it is possible that the relation of misoprostol—induced Mobius 

syndrome to ASD is not a result of the direct effects of misoprostol but rather

from the damage to the cranial nerve nuclei. 

Folic Acid Deficiency 
Folic acid deficiency is associated with a variety of adverse outcomes in the 

offspring, especially Neural Tube Defects (NTD). Folic acid deficiency was 

therefore also proposed as a possible risk factor for ASD. 

Schmidt et al. were the first to report that mothers of children with autism 

were less likely, than those of typically developing children, to report having 

taken prenatal vitamins, including folic acid, during the 3 months before 

pregnancy or the first month of pregnancy (OR, 0. 62; 95% CI, 0. 42–0. 93). 
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Later, Schmidt et al. (2012) examined the effect of maternal folic acid intake 

on the ASD risk in a group of 429 children with ASD and 278 normal children 

and found that mothers of normal children had a significantly greater mean 

folic acid intake during the first month of pregnancy compared to mothers of 

children with ASD. A mean daily folic acid intake of ≥600 μg during the first 

month of pregnancy was associated with reduced ASD risk (OR, 0. 62), and 

risk estimates decreased with increased folic acid (P-trend = 0. 001). The 

association between folic acid and reduced ASD risk was strongest for 

mothers and children with MTHFR 677 C > T variant genotypes. 

In a prospective Norwegian cohort study, Surén et al. (2013) followed up 85, 

176 children of whom 270 had been diagnosed with ASD and found a 

significantly higher rate of Autism in children who were not exposed in utero 

to folic acid (0. 21%) compared to children of mothers who took 400 μg or 

more folic acid (0. 10%) during a month before and 2 month after the start of

pregnancy (OR, 0. 6). 

Recently, DeVilbiss et al. (2015) summarized the existing literature regarding

folic acid deficiency and ASD and discussed the limitations of the different 

studies. He concluded that the data associating Folate deficiency with a 

higher risk of autism is yet inconclusive. Hence, it is obvious that more 

studies are needed to elucidate the possible association of maternal folic 

acid deficiency with ASD. 
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Exposure to High Levels of Environmental Agents 
Exposure to Air Pollution 
Increased air pollution is one of the more common signs of our modern life, 

and its possible effects on health are extensively investigated. In spite of 

great difficulties in measuring the extent of air pollution and the elucidation 

the large number of possible confounding factors, more and more studies are

being published associating heavy air pollution to ASD. 

The first study was apparently conducted in San Francisco Bay area in 2006 

by Windham et al. (2006) . They examined the effects of prenatal exposure 

to 19 hazardous air pollutants in 284 children with ASD compared to 657 

controls. Elevated risk for ASD was found in adjusted analyses of the top 

quartile of exposure to chlorinated solvents and heavy metals [95% CI, 1. 1–

2. 1]. In this study, however, the exposure was estimated 2 years after birth 

when ASD diagnosis was established. Hence the effects might be attributed 

to postnatal effects of these pollutants. 

Kalkbrenner et al. (2010) examined prenatal exposure to 35 hazardous air 

pollutants in 383 children with ASD and 2829 control children with speech 

and language impairment. They found that prenatal exposure to hazardous 

air pollutants including methylene chloride (OR, 1. 4; 95% CI, 0. 7–2. 5), 

quinoline (OR, 1. 4; 95% CI, 1. 0–2. 2), and styrene (OR, 1. 8; 95% CI, 1. 0–3. 

1) were associated with a higher risk for ASD. 

Volk et al. (2011) investigated the association between ASD and proximity of

residence to freeways and major roadways during pregnancy and near the 

time of delivery, in a group of 304 children with ASD and 259 controls. They 
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found that maternal residence during the third trimester (OR, 2. 22; 95% CI, 

1. 16–4. 42) and at the time of delivery (OR, 1. 86; 95%CI, 1. 04–3. 45) were 

more likely to be near a freeway (≤ 309 m) for the ASD children than for the 

controls. They also found ( Volk et al., 2013 ) in an additional study that, 

during gestation, children with ASD were more likely to live at residencies 

that had the highest quartile of exposure to traffic-related air pollution (OR, 

1. 98; 95% CI, 1. 20–3. 31) compared with control children. Regional 

exposure during pregnancy with nitrogen dioxide and particulate matter < 2.

5 and 10 μm in diameter (PM2. 5 and PM10) were also associated with 

autism. 

Similarly, Becerra et al. (2013) studied the influence of exposures to traffic-

related air pollution during pregnancy on the occurrence of ASD with controls

matched by sex, birth year, and gestational age. They found a small but 

significant 12–15% relative increase, per interquartile range, in odds of 

autism for ozone (OR, 1. 12, 95% CI: 1. 06–1. 19; per 11. 54-ppb increase) 

and particulate matter ≤ 2. 5 μm when mutually adjusting for both 

pollutants. 

Roberts et al. (2013) estimated the association between levels of hazardous 

air pollutants at the time and place of birth and ASD in 325 children with ASD

and 22, 101 controls. Prenatal exposures to the highest quintile of air 

pollutants, such as diesel, lead, manganese, mercury, and methylene 

chloride, were significantly associated with ASD, with odds ratios ranging 

from 1. 5 (for overall metals measure) to 2. 0 (for diesel and mercury). For 
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most pollutants, associations were stronger for boys (279 cases) than for 

girls (46 cases) suggesting a significant gender difference. 

Raz et al. (2015a) examined the association between maternal exposure to 

particulate matter (PM) air pollution during pregnancy and the risk of ASD 

compared to controls. They found that PM2. 5 exposure during pregnancy 

was associated with increased risk of ASD, with an adjusted odds ratio for 

ASD per interquartile range of 1. 57 (95% CI: 1. 22, 2. 03). The association 

between ASD and PM2. 5 was stronger for exposure during the third 

trimester (OR, 1. 42 per inter-quartile range increase in PM2. 5, 95% CI, 1. 

09–1. 86). 

In a recent, population based case–control study in Pennsylvania, Talbott et 

al. (2015) found that living in areas with higher ambient levels of styrene and

chromium during pregnancy and the first and second years of life is 

associated with increased risk of ASD with borderline effects for polycyclic 

aromatic hydrocarbons (PAHs) and methylene chloride. 

In contrast to these studies mostly carried out in the United States, showing 

a consistently positive association between exposure to several air pollutants

during pregnancy and diagnosis of ASD, a much larger, recently published 

analysis of four European population-based cohorts appears to contradict 

those findings, reporting no associations between ASD and prenatal air 

pollution exposure ( Guxens et al., 2016 ). 

This research compared between nitrogen oxides and various sizes of 

particulate matter concentrations at the participants' birth home addresses 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/



 Genetic syndromes, maternal diseases and... – Paper Example  Page 50

during pregnancy and the presence of autistic traits, but not formal 

diagnoses of ASD, in more than 8000 children. No associations were found 

between the presence of autistic traits and prenatal exposure to any of the 

air pollutants (odds ratio = 0. 94; 95% CI: 0. 81, 1. 10 per each 10-μg/m3 

increase in NO2 pregnancy levels). The researchers explained the 

contradictory findings by the fact that previous case–control studies selected

children with a diagnosis of ASD, whereas this study examined children with 

autistic traits from population-based birth/child cohorts. An alternative 

explanation could be the possible differences in air pollution levels and 

sources. 

It can therefore be concluded that air pollution might be a contributing factor

in the risk for ASD, but the data is as yet inconclusive. 

In summary: these case control studies suggest that there is a positive 

association between maternal exposure to air pollution during pregnancy 

and ASD in children, especially following exposure in the third trimester. 

Although small PM may cross the placenta, there might also be other factors 

in the air pollutants that are associated and were not measured. 

Exposure to Pesticides 
Few studies have examined the effects of in utero exposure to pesticides 

such as organophosphates and carbamates on the neurobehavioral 

development and the risk of ASD in children. Each study reported an 

association with ASD. 

Roberts et al. (2007) examined the association between maternal residence 

near agricultural pesticide applications during key periods of gestation and 
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ASD in children. They reported that ASD risk was higher in children whose 

mothers lived near agricultural applications of organochlorines during the 

first trimester of pregnancy (OR 6. 1) and decreased with increasing distance

from such fields. 

Shelton et al. (2014) evaluated whether residential proximity to agricultural 

areas and therefore increased exposures to pesticides during pregnancy is 

associated with ASD. They found that residence near organophosphates at 

some point during gestation was associated with a 60% increased risk for 

ASD, higher for third-trimester exposures (OR, 2. 0), and second-trimester 

chlorpyrifos applications (OR, 3. 3). Also, children of mothers residing near 

pyrethroid insecticide applications just before conception or during the third 

trimester were at greater risk for ASD with ORs ranging from 1. 7 to 2. 0. We 

can summarize that due to the paucity of studies in spite of extensive use, 

an association between ASD and pesticides is plausible, but it was not yet 

established. 

Exposure to Heavy Metals 
Maternal exposure to heavy metals, such as mercury, lead, and cadmium, 

has been suggested to be associated with neurodevelopmental disorders 

including mental retardation, inattention, learning difficulties, and possibly 

ASD ( Mendola et al., 2002 ). Although there is more data on mercury, most 

available data suggests that maternal exposure to mercury does not play an 

important role in the development of ASD. Moreover, several of the studies 

were carried out on the affected children and not on their mothers, hence 

making the association with pregnancy an unproven possibility ( Kern et al., 

2007 ). In that respect we should add that Kern et al. (2007) found that 
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sulfhydryl reactive metals: arsenic, cadmium, and lead were reduced in the 

hair of 45 children with ASD compared to controls. They suggested that the 

children with ASD have a problem in secreting these sulfhydryl reactive 

metals and their accumulation may contribute to the symptoms of ASD. 

Geier et al. (2009) examined the association between maternal dental 

amalgams (containing 50% mercury) and the severity of ASD diagnosis in a 

group of 100 autistic children. They found that a rise in autism severity 

correlated with an elevation in the number of dental amalgams in the mother

during pregnancy. However, Yau et al. (2014) investigated the association 

between ASD and levels of total mercury measured in maternal serum from 

mid-pregnancy and infant blood shortly after birth in 84 children with ASD 

and 159 control children. They found no significant associations between 

ASD and mercury levels in maternal serum samples (OR, 0. 96; 95% CI, 0. 

49–1. 90) or in newborn blood samples (OR, 1. 18; 95% CI, 0. 71–1. 95). 

Van Wijngaarden et al. (2013) examined prenatal exposure to methyl 

mercury in 1784 children and young adults, by measuring maternal hair 

samples collected at or near the time of birth. They found no significant 

association between ASD and prenatal methyl mercury exposure. 

It can therefore be concluded that there in insufficient data to associate 

prenatal exposure to heavy metals, especially mercury, to a higher 

occurrence of ASD in the offspring. 

Exposure to Cigarette Smoking 
Heavy maternal cigarette smoking during pregnancy is associated with an 

increased rate of spontaneous abortions, preterm delivery, reduced birth 
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weight, immune system difficulties such as asthma and allergies and a 

relatively high rate of learning disabilities and attention deficit disorders later

in life ( Castles et al., 1999 ; Stene-Larsen et al., 2009 ; Kiechl-Kohlendorfer 

et al., 2010 ). Several studies have examined whether prenatal exposure to 

heavy tobacco smoke is also associated with ASD, and the findings are 

inconsistent. Hultman et al. (2002) and Larsson et al. (2009) found a mild 

association between smoking during pregnancy and the risk of childhood 

autism (OR, 1. 4 and 2. 09, respectively). 

Kalkbrenner et al. (2012) assessed the association between maternal 

smoking during pregnancy and ASD among 3315 children with ASD and 630, 

674 control children at 8 years of age. A slightly positive association (OR 1. 

26) was found only for “ ASD not otherwise specified” (ASD-NOS), which 

disappeared after correcting for possible confounding factors. Similarly Tran 

et al. (2013) examined 4019 ASD cases and 16, 123 controls, in a nested 

case-control study based on the Finnish Prenatal Study of Autism (FIPS-A) 

and found no connection between maternal smoking and childhood autism or

Asperger syndrome, but found a slight association with PDD (OR, 1. 2, 95% 

CI, 1. 0- 1. 5). 

Other large studies also did not find any association between tobacco 

exposure and ASD. In a large registry based Swedish case-control study, that

included 3958 ASD cases and 38, 983 controls, Lee et al. (2012) found that 

maternal smoking during pregnancy is not associated with increased risk of 

ASD after adjustments for parental education, occupation, and income. 
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Several additional studies ( Maimburg and Vaeth, 2006 ; Burstyn et al., 2010

) and two recently published meta-analyses by Rosen et al. (2015) and Tang 

et al. (2015) , also reported no significant association between maternal 

smoking during pregnancy and ASD. 

It can be summarized maternal smoking does not increase the rate of ASD in

the offspring. 

Conclusions 
The observed increase in the incidence of ASD in the last decades is 

considered to result directly from changes in definitions and better 

ascertainment. However, it is also possible that it reflects a real increase in 

the occurrence of ASD. In addition to well-defined genetic causes for ASD, 

examples of which we discussed in this review, the current search for 

prenatal environmental etiologic factors demonstrated real associations with 

a number of causes that may affect the developing fetal brain raising the 

vulnerability for ASD. Based on the findings reviewed here, we may conclude

—with caution—that: (1) A possible association exists with maternal 

influenza in pregnancy, exposure to pesticides and insecticides, exposure to 

misoprostol, thalidomide, cocaine, SSRIs, or folic acid deficiency. (2) A 

probable association was found for maternal fever, autoimmune diseases, 

diabetes, preeclampsia, and exposure to heavy air pollution. (3) A definite 

association of ASD with maternal Rubella and CMV infections in pregnancy, 

maternal inflammation and immune activation, or exposure in pregnancy to 

VPA, and high levels of ethanol. (4) Although sometimes suggested, there 

seems to be sufficient evidence that there is no association with ASD for 
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many maternal infections in pregnancy (i. e., herpes viruses, Epstein Barr 

virus, varicella—zoster virus, parvovirus), smoking, exposure to heavy 

metals or vitamin D deficiency. 

Despite the increasing efforts in recent years, and support from animal 

studies, we still seem to be in a stage where the etiology of ASD is largely 

unknown and the associations described in the literature are, for many 

agents, inadequately proven. Hence, more research is needed to unravel 

environmental contribution to the genetic etiology of ASD. This type of 

research may ultimately lead to the establishment of possibilities for 

prevention. 

Author Contributions 
Following the request by Dr. Joshua Rosenzweig and Dr. Benjamin 

Gesundheit, we attach our manuscript entitled Genetic syndromes, maternal 

diseases and antenatal factors associated with Autism Spectrum Disorders 

(ASD) by EZ, WL, and OA for consideration for publication in the special topic

of the Journal- Autism Spectrum Disorders (ASD)—searching for the biological

basis for behavioral symptoms and new therapeutic targets. 

Conflict of Interest Statement 
The authors declare that the research was conducted in the absence of any 

commercial or financial relationships that could be construed as a potential 

conflict of interest. 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/



 Genetic syndromes, maternal diseases and... – Paper Example  Page 56

References 
Abdallah, M. W., Larsen, N., Grove, J., Norgaard-Pedersen, B., Thorsen, P., 

Mortensen, E. L., et al. (2012). Amniotic fluid chemokines and autism 

spectrum disorders: an exploratory study utilizing a Danish Historic Birth 

Cohort. Brain Behav. Immun. 26, 170–176. doi: 10. 1016/j. bbi. 2011. 09. 003

PubMed Abstract | CrossRef Full Text | Google Scholar 

Abdallah, M. W., Larsen, N., Grove, J., Norgaard-Pedersen, B., Thorsen, P., 

Mortensen, E. L., et al. (2013). Amniotic fluid inflammatory cytokines: 

potential markers of immunologic dysfunction in autism spectrum disorders. 

World J. Biol. Psychiatry 14, 528–538. doi: 10. 3109/15622975. 2011. 639803

PubMed Abstract | CrossRef Full Text | Google Scholar 

Abisror, N., Mekinian, A., Lachassinne, E., Nicaise-Roland, P., De Pontual, L., 

Chollet-Martin, S., et al. (2013). Autism spectrum disorders in babies born to 

mothers with antiphospholipid syndrome. Semin. Arthritis Rheum. 43, 348–

351. doi: 10. 1016/j. semarthrit. 2013. 07. 001 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Adams Waldorf, K. M., and McAdams, R. M. (2013). Influence of infection 

during pregnancy on fetal development. Reproduction 146, R151–R162. doi: 

10. 1530/rep-13-0232 

PubMed Abstract | CrossRef Full Text | Google Scholar 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=K.+M.+Adams+Waldorf&author=R.+M.+McAdams+&publication_year=2013&title=Influence+of+infection+during+pregnancy+on+fetal+development&journal=Reproduction&volume=146&pages=R151-R162
http://dx.doi.org/10.1530/rep-13-0232
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23884862
http://scholar.google.com/scholar_lookup?author=N.+Abisror&author=A.+Mekinian&author=E.+Lachassinne&author=P.+Nicaise-Roland&author=L.+De+Pontual&author=S.+Chollet-Martin+&publication_year=2013&title=Autism+spectrum+disorders+in+babies+born+to+mothers+with+antiphospholipid+syndrome&journal=Semin.+Arthritis+Rheum.&volume=43&pages=348-351
http://dx.doi.org/10.1016/j.semarthrit.2013.07.001
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23910451
http://scholar.google.com/scholar_lookup?author=M.+W.+Abdallah&author=N.+Larsen&author=J.+Grove&author=B.+Norgaard-Pedersen&author=P.+Thorsen&author=E.+L.+Mortensen+&publication_year=2013&title=Amniotic+fluid+inflammatory+cytokines%3A+potential+markers+of+immunologic+dysfunction+in+autism+spectrum+disorders&journal=World+J.+Biol.+Psychiatry&volume=14&pages=528-538
http://dx.doi.org/10.3109/15622975.2011.639803
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22175527
http://scholar.google.com/scholar_lookup?author=M.+W.+Abdallah&author=N.+Larsen&author=J.+Grove&author=B.+Norgaard-Pedersen&author=P.+Thorsen&author=E.+L.+Mortensen+&publication_year=2012&title=Amniotic+fluid+chemokines+and+autism+spectrum+disorders%3A+an+exploratory+study+utilizing+a+Danish+Historic+Birth+Cohort&journal=Brain+Behav.+Immun.&volume=26&pages=170-176
http://dx.doi.org/10.1016/j.bbi.2011.09.003
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21933705


 Genetic syndromes, maternal diseases and... – Paper Example  Page 57

Althaus, M., Groen, Y., Wijers, A. A., Noltes, H., Tucha, O., and Hoekstra, P. J. 

(2015). Oxytocin enhances orienting to social information in a selective 

group of high-functioning male adults with autism spectrum disorder. 

Neuropsychologia 79, 53–69. doi: 10. 1016/j. neuropsychologia. 2015. 10. 

025 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Anagnostou, E., Soorya, L., Chaplin, W., Bartz, J., Halpern, D., Wasserman, S.,

et al. (2012). Intranasal oxytocin versus placebo in the treatment of adults 

with autism spectrum disorders: a randomized controlled trial. Mol. Autism 3:

16. doi: 10. 1186/2040-2392-3-16 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Aoki, Y., Watanabe, T., Abe, O., Kuwabara, H., Yahata, N., Takano, Y., et al. 

(2015). Oxytocin's neurochemical effects in the medial prefrontal cortex 

underlie recovery of task-specific brain activity in autism: a randomized 

controlled trial. Mol. Psychiatry 20, 447–453. doi: 10. 1038/mp. 2014. 74 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Aronson, M., Hagberg, B., and Gillberg, C. (1997). Attention deficits and 

autistic spectrum problems in children exposed to alcohol during gestation: a

follow-up study. Dev. Med. Child Neurol. 39, 583–587. doi: 10. 1111/j. 1469-

8749. 1997. tb07493. x 

PubMed Abstract | CrossRef Full Text | Google Scholar 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=M.+Aronson&author=B.+Hagberg&author=C.+Gillberg+&publication_year=1997&title=Attention+deficits+and+autistic+spectrum+problems+in+children+exposed+to+alcohol+during+gestation%3A+a+follow-up+study&journal=Dev.+Med.+Child+Neurol.&volume=39&pages=583-587
http://dx.doi.org/10.1111/j.1469-8749.1997.tb07493.x
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=9344050
http://scholar.google.com/scholar_lookup?author=Y.+Aoki&author=T.+Watanabe&author=O.+Abe&author=H.+Kuwabara&author=N.+Yahata&author=Y.+Takano+&publication_year=2015&title=Oxytocin's+neurochemical+effects+in+the+medial+prefrontal+cortex+underlie+recovery+of+task-specific+brain+activity+in+autism%3A+a+randomized+controlled+trial&journal=Mol.+Psychiatry&volume=20&pages=447-453
http://dx.doi.org/10.1038/mp.2014.74
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25070538
http://scholar.google.com/scholar_lookup?author=E.+Anagnostou&author=L.+Soorya&author=W.+Chaplin&author=J.+Bartz&author=D.+Halpern&author=S.+Wasserman+&publication_year=2012&title=Intranasal+oxytocin+versus+placebo+in+the+treatment+of+adults+with+autism+spectrum+disorders%3A+a+randomized+controlled+trial&journal=Mol.+Autism&volume=3&pages=16
http://dx.doi.org/10.1186/2040-2392-3-16
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23216716
http://scholar.google.com/scholar_lookup?author=M.+Althaus&author=Y.+Groen&author=A.+A.+Wijers&author=H.+Noltes&author=O.+Tucha&author=P.+J.+Hoekstra+&publication_year=2015&title=Oxytocin+enhances+orienting+to+social+information+in+a+selective+group+of+high-functioning+male+adults+with+autism+spectrum+disorder&journal=Neuropsychologia&volume=79&pages=53-69
http://dx.doi.org/10.1016/j.neuropsychologia.2015.10.025
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26498227


 Genetic syndromes, maternal diseases and... – Paper Example  Page 58

American Psychiatric Association (2013). Diagnostic and Statistical Manual of

Mental Disorders (DSM-5). Washington, DC: American Psychiatric 

Association. 

Assumpcao, F. B. Jr., and Kuczynski, E. (2002). [Autism, bipolar disorder and 

mental retardation in a male adolescent with congenital rubella: case 

report]. Arq. Neuropsiquiatr. 60, 324–327. 

PubMed Abstract | Google Scholar 

Atladottir, H. O., Henriksen, T. B., Schendel, D. E., and Parner, E. T. (2012). 

Autism after infection, febrile episodes, and antibiotic use during pregnancy: 

an exploratory study. Pediatrics 130, e1447–e1454. doi: 10. 1542/peds. 

2012-1107 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Atladottir, H. O., Pedersen, M. G., Thorsen, P., Mortensen, P. B., Deleuran, B., 

Eaton, W. W., et al. (2009). Association of family history of autoimmune 

diseases and autism spectrum disorders. Pediatrics 124, 687–694. doi: 10. 

1542/peds. 2008-2445 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Atladottir, H. O., Thorsen, P., Ostergaard, L., Schendel, D. E., Lemcke, S., 

Abdallah, M., et al. (2010). Maternal infection requiring hospitalization during

pregnancy and autism spectrum disorders. J. Autism Dev. Disord. 40, 1423–

1430. doi: 10. 1007/s10803-010-1006-y 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=H.+O.+Atladottir&author=M.+G.+Pedersen&author=P.+Thorsen&author=P.+B.+Mortensen&author=B.+Deleuran&author=W.+W.+Eaton+&publication_year=2009&title=Association+of+family+history+of+autoimmune+diseases+and+autism+spectrum+disorders&journal=Pediatrics&volume=124&pages=687-694
http://dx.doi.org/10.1542/peds.2008-2445
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19581261
http://scholar.google.com/scholar_lookup?author=H.+O.+Atladottir&author=T.+B.+Henriksen&author=D.+E.+Schendel&author=E.+T.+Parner+&publication_year=2012&title=Autism+after+infection,+febrile+episodes,+and+antibiotic+use+during+pregnancy%3A+an+exploratory+study&journal=Pediatrics&volume=130&pages=e1447-e1454
http://dx.doi.org/10.1542/peds.2012-1107
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23147969
http://scholar.google.com/scholar_lookup?author=F.+B.+Jr.+Assumpcao&author=E.+Kuczynski+&publication_year=2002&title=%5BAutism,+bipolar+disorder+and+mental+retardation+in+a+male+adolescent+with+congenital+rubella%3A+case+report%5D&journal=Arq.+Neuropsiquiatr.&volume=60&pages=324-327
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=12068370


 Genetic syndromes, maternal diseases and... – Paper Example  Page 59

PubMed Abstract | CrossRef Full Text | Google Scholar 

Autism Developmental Disabilities Monitoring Network Surveillance Year 

Principal Centers for Disease Prevention (2012). Prevalence of Autism 

Spectrum Disorders–Autism and Developmental Disabilities Monitoring 

Network, 14 Sites, United States, 2008 . MMWR. Surveillance Summaries. 61,

1–19. 

Ballantyne, C. J., and Nunez, M. (2016). Developmental trajectories of 

hierarchical visuo-spatial processing in fragile X syndrome and ASD: within- 

and cross-syndrome variability. Res. Dev. Disabil. 51–52, 103–115. doi: 10. 

1016/j. ridd. 2015. 12. 016 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Bambini-Junior, V., Rodrigues, L., Behr, G. A., Moreira, J. C., Riesgo, R., and 

Gottfried, C. (2011). Animal model of autism induced by prenatal exposure to

valproate: behavioral changes and liver parameters. Brain Res. 1408, 8–16. 

doi: 10. 1016/j. brainres. 2011. 06. 015 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Bandim, J. M., Ventura, L. O., Miller, M. T., Almeida, H. C., and Costa, A. E. 

(2003). Autism and Mobius sequence: an exploratory study of children in 

northeastern Brazil. Arq. Neuropsiquiatr. 61, 181–185. doi: 10. 1590/S0004-

282X2003000200004 

PubMed Abstract | CrossRef Full Text | Google Scholar 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=J.+M.+Bandim&author=L.+O.+Ventura&author=M.+T.+Miller&author=H.+C.+Almeida&author=A.+E.+Costa+&publication_year=2003&title=Autism+and+Mobius+sequence%3A+an+exploratory+study+of+children+in+northeastern+Brazil&journal=Arq.+Neuropsiquiatr.&volume=61&pages=181-185
http://dx.doi.org/10.1590/S0004-282X2003000200004
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=12806493
http://scholar.google.com/scholar_lookup?author=V.+Bambini-Junior&author=L.+Rodrigues&author=G.+A.+Behr&author=J.+C.+Moreira&author=R.+Riesgo&author=C.+Gottfried+&publication_year=2011&title=Animal+model+of+autism+induced+by+prenatal+exposure+to+valproate%3A+behavioral+changes+and+liver+parameters&journal=Brain+Res.&volume=1408&pages=8-16
http://dx.doi.org/10.1016/j.brainres.2011.06.015
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21767826
http://scholar.google.com/scholar_lookup?author=C.+J.+Ballantyne&author=M.+Nunez+&publication_year=2016&title=Developmental+trajectories+of+hierarchical+visuo-spatial+processing+in+fragile+X+syndrome+and+ASD%3A+within-+and+cross-syndrome+variability.&journal=Res.+Dev.+Disabil.&volume=52&pages=103-115
http://dx.doi.org/10.1016/j.ridd.2015.12.016
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26809150
http://scholar.google.com/scholar_lookup?author=H.+O.+Atladottir&author=P.+Thorsen&author=L.+Ostergaard&author=D.+E.+Schendel&author=S.+Lemcke&author=M.+Abdallah+&publication_year=2010&title=Maternal+infection+requiring+hospitalization+during+pregnancy+and+autism+spectrum+disorders&journal=J.+Autism+Dev.+Disord.&volume=40&pages=1423-1430
http://dx.doi.org/10.1007/s10803-010-1006-y
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20414802


 Genetic syndromes, maternal diseases and... – Paper Example  Page 60

Bauer, A. Z., and Kriebel, D. (2013). Prenatal and perinatal analgesic 

exposure and autism: an ecological link. Environ. Health 12: 41. doi: 10. 

1186/1476-069X-12-41 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Becerra, T. A., Wilhelm, M., Olsen, J., Cockburn, M., and Ritz, B. (2013). 

Ambient air pollution and autism in Los Angeles county, California. Environ. 

Health Perspect. 121, 380–386. doi: 10. 1289/ehp. 1205827 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Berger, B. E., Navar-Boggan, A. M., and Omer, S. B. (2011). Congenital 

rubella syndrome and autism spectrum disorder prevented by rubella 

vaccination–United States, 2001-2010. BMC Public Health 11: 340. doi: 10. 

1186/1471-2458-11-340 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Billeci, L., Calderoni, S., Tosetti, M., Catani, M., and Muratori, F. (2012). White

matter connectivity in children with autism spectrum disorders: a tract-based

spatial statistics study. BMC Neurol. 12: 148. doi: 10. 1186/1471-2377-12-

148 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Bird, L. M., Tan, W. H., Bacino, C. A., Peters, S. U., Skinner, S. A., Anselm, I., 

et al. (2011). A therapeutic trial of pro-methylation dietary supplements in 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=L.+Billeci&author=S.+Calderoni&author=M.+Tosetti&author=M.+Catani&author=F.+Muratori+&publication_year=2012&title=White+matter+connectivity+in+children+with+autism+spectrum+disorders%3A+a+tract-based+spatial+statistics+study&journal=BMC+Neurol.&volume=12&pages=148
http://dx.doi.org/10.1186/1471-2377-12-148
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23194030
http://scholar.google.com/scholar_lookup?author=B.+E.+Berger&author=A.+M.+Navar-Boggan&author=S.+B.+Omer+&publication_year=2011&title=Congenital+rubella+syndrome+and+autism+spectrum+disorder+prevented+by+rubella+vaccination%E2%80%93United+States,+2001-2010&journal=BMC+Public+Health&volume=11&pages=340
http://dx.doi.org/10.1186/1471-2458-11-340
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21592401
http://scholar.google.com/scholar_lookup?author=T.+A.+Becerra&author=M.+Wilhelm&author=J.+Olsen&author=M.+Cockburn&author=B.+Ritz+&publication_year=2013&title=Ambient+air+pollution+and+autism+in+Los+Angeles+county,+California&journal=Environ.+Health+Perspect.&volume=121&pages=380-386
http://dx.doi.org/10.1289/ehp.1205827
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23249813
http://scholar.google.com/scholar_lookup?author=A.+Z.+Bauer&author=D.+Kriebel+&publication_year=2013&title=Prenatal+and+perinatal+analgesic+exposure+and+autism%3A+an+ecological+link&journal=Environ.+Health&volume=12&pages=41
http://dx.doi.org/10.1186/1476-069X-12-41
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23656698


 Genetic syndromes, maternal diseases and... – Paper Example  Page 61

Angelman syndrome. Am. J. Med. Genet. A 155A, 2956–2963. doi: 10. 

1002/ajmg. a. 34297 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Boukhris, T., Sheehy, O., Mottron, L., and Berard, A. (2016). Antidepressant 

use during pregnancy and the risk of autism spectrum disorder in children. 

JAMA Pediatr. 170, 117–124. doi: 10. 1001/jamapediatrics. 2015. 3356 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Braunschweig, D., Ashwood, P., Krakowiak, P., Hertz-Picciotto, I., Hansen, R., 

Croen, L. A., et al. (2008). Autism: maternally derived antibodies specific for 

fetal brain proteins. Neurotoxicology 29, 226–231. doi: 10. 1016/j. neuro. 

2007. 10. 010 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Bromley, R. L., Mawer, G., Clayton-Smith, J., and Baker, G. A. Liverpool 

Manchester Neurodevelopment Group (2008). Autism spectrum disorders 

following in utero exposure to antiepileptic drugs. Neurology 71, 1923–1924. 

doi: 10. 1212/01. wnl. 0000339399. 64213. 1a 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Brown, A. S., Sourander, A., Hinkka-Yli-Salomaki, S., McKeague, I. W., 

Sundvall, J., and Surcel, H. M. (2014). Elevated maternal C-reactive protein 

and autism in a national birth cohort. Mol. Psychiatry 19, 259–264. doi: 10. 

1038/mp. 2012. 197 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=R.+L.+Bromley&author=G.+Mawer&author=J.+Clayton-Smith&author=G.+A.+Baker+&publication_year=2008&title=Autism+spectrum+disorders+following+in+utero+exposure+to+antiepileptic+drugs&journal=Neurology&volume=71&pages=1923-1924
http://dx.doi.org/10.1212/01.wnl.0000339399.64213.1a
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19047565
http://scholar.google.com/scholar_lookup?author=D.+Braunschweig&author=P.+Ashwood&author=P.+Krakowiak&author=I.+Hertz-Picciotto&author=R.+Hansen&author=L.+A.+Croen+&publication_year=2008&title=Autism%3A+maternally+derived+antibodies+specific+for+fetal+brain+proteins&journal=Neurotoxicology&volume=29&pages=226-231
http://dx.doi.org/10.1016/j.neuro.2007.10.010
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=18078998
http://scholar.google.com/scholar_lookup?author=T.+Boukhris&author=O.+Sheehy&author=L.+Mottron&author=A.+Berard+&publication_year=2016&title=Antidepressant+use+during+pregnancy+and+the+risk+of+autism+spectrum+disorder+in+children&journal=JAMA+Pediatr.&volume=170&pages=117-124
http://dx.doi.org/10.1001/jamapediatrics.2015.3356
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26660917
http://scholar.google.com/scholar_lookup?author=L.+M.+Bird&author=W.+H.+Tan&author=C.+A.+Bacino&author=S.+U.+Peters&author=S.+A.+Skinner&author=I.+Anselm+&publication_year=2011&title=A+therapeutic+trial+of+pro-methylation+dietary+supplements+in+Angelman+syndrome&journal=Am.+J.+Med.+Genet.+A&volume=155A&pages=2956-2963
http://dx.doi.org/10.1002/ajmg.a.34297
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22002941


 Genetic syndromes, maternal diseases and... – Paper Example  Page 62

PubMed Abstract | CrossRef Full Text | Google Scholar 

Brown, A. S., Surcel, H. M., Hinkka-Yli-Salomaki, S., Cheslack-Postava, K., 

Bao, Y., and Sourander, A. (2015). Maternal thyroid autoantibody and 

elevated risk of autism in a national birth cohort. Prog. 

Neuropsychopharmacol. Biol. Psychiatry 57, 86–92. doi: 10. 1016/j. pnpbp. 

2014. 10. 010 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Bruno, J. L., Hosseini, S. M., Saggar, M., Quintin, E. M., Raman, M. M., and 

Reiss, A. L. (2016). Altered brain network segregation in fragile x syndrome 

revealed by structural connectomics. Cereb. Cortex . doi: 10. 

1093/cercor/bhw055. [Epub ahead of print]. 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Buchmayer, S., Johansson, S., Johansson, A., Hultman, C. M., Sparen, P., and 

Cnattingius, S. (2009). Can association between preterm birth and autism be 

explained by maternal or neonatal morbidity? Pediatrics 124, e817–e825. 

doi: 10. 1542/peds. 2008-3582 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Burstyn, I., Sithole, F., and Zwaigenbaum, L. (2010). Autism spectrum 

disorders, maternal characteristics and obstetric complications among 

singletons born in Alberta, Canada. Chronic Dis. Can. 30, 125–134. 

PubMed Abstract | Google Scholar 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=I.+Burstyn&author=F.+Sithole&author=L.+Zwaigenbaum+&publication_year=2010&title=Autism+spectrum+disorders,+maternal+characteristics+and+obstetric+complications+among+singletons+born+in+Alberta,+Canada&journal=Chronic+Dis.+Can.&volume=30&pages=125-134
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20946713
http://scholar.google.com/scholar_lookup?author=S.+Buchmayer&author=S.+Johansson&author=A.+Johansson&author=C.+M.+Hultman&author=P.+Sparen&author=S.+Cnattingius+&publication_year=2009&title=Can+association+between+preterm+birth+and+autism+be+explained+by+maternal+or+neonatal+morbidity%3F&journal=Pediatrics&volume=124&pages=e817-e825
http://dx.doi.org/10.1542/peds.2008-3582
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=27333346
http://scholar.google.com/scholar_lookup?author=J.+L.+Bruno&author=S.+M.+Hosseini&author=M.+Saggar&author=E.+M.+Quintin&author=M.+M.+Raman&author=A.+L.+Reiss+&publication_year=2016&title=Altered+brain+network+segregation+in+fragile+x+syndrome+revealed+by+structural+connectomics&journal=Cereb.+Cortex
http://dx.doi.org/10.1093/cercor/bhw055
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=27009247
http://scholar.google.com/scholar_lookup?author=A.+S.+Brown&author=H.+M.+Surcel&author=S.+Hinkka-Yli-Salomaki&author=K.+Cheslack-Postava&author=Y.+Bao&author=A.+Sourander+&publication_year=2015&title=Maternal+thyroid+autoantibody+and+elevated+risk+of+autism+in+a+national+birth+cohort&journal=Prog.+Neuropsychopharmacol.+Biol.+Psychiatry&volume=57&pages=86-92
http://dx.doi.org/10.1016/j.pnpbp.2014.10.010
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25445476
http://scholar.google.com/scholar_lookup?author=A.+S.+Brown&author=A.+Sourander&author=S.+Hinkka-Yli-Salomaki&author=I.+W.+McKeague&author=J.+Sundvall&author=H.+M.+Surcel+&publication_year=2014&title=Elevated+maternal+C-reactive+protein+and+autism+in+a+national+birth+cohort&journal=Mol.+Psychiatry&volume=19&pages=259-264
http://dx.doi.org/10.1038/mp.2012.197
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23337946


 Genetic syndromes, maternal diseases and... – Paper Example  Page 63

Carvill, S., and Marston, G. (2002). People with intellectual disability, sensory 

impairments and behaviour disorder: a case series. J. Intellect. Disabil. Res. 

46, 264–272. doi: 10. 1046/j. 1365-2788. 2002. 00400. x 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Castles, A., Adams, E. K., Melvin, C. L., Kelsch, C., and Boulton, M. L. (1999). 

Effects of smoking during pregnancy. Five meta-analyses. Am. J. Prev. Med. 

16, 208–215. doi: 10. 1016/S0749-3797(98)00089-0 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Castro, J., Mellios, N., and Sur, M. (2013). Mechanisms and therapeutic 

challenges in autism spectrum disorders: insights from Rett syndrome. Curr. 

Opin. Neurol. 26, 154–159. doi: 10. 1097/WCO. 0b013e32835f19a7 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Chen, S. W., Zhong, X. S., Jiang, L. N., Zheng, X. Y., Xiong, Y. Q., Ma, S. J., et 

al. (2016). Maternal autoimmune diseases and the risk of autism spectrum 

disorders in offspring: a systematic review and meta-analysis. Behav. Brain 

Res. 296, 61–69. doi: 10. 1016/j. bbr. 2015. 08. 035 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Chess, S., Fernandez, P., and Korn, S. (1978). Behavioral consequences of 

congenital rubella. J. Pediatr. 93, 699–703. doi: 10. 1016/S0022-

3476(78)80921-4 

PubMed Abstract | CrossRef Full Text | Google Scholar 
https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=S.+Chess&author=P.+Fernandez&author=S.+Korn+&publication_year=1978&title=Behavioral+consequences+of+congenital+rubella&journal=J.+Pediatr.&volume=93&pages=699-703
http://dx.doi.org/10.1016/S0022-3476(78)80921-4
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=702254
http://scholar.google.com/scholar_lookup?author=S.+W.+Chen&author=X.+S.+Zhong&author=L.+N.+Jiang&author=X.+Y.+Zheng&author=Y.+Q.+Xiong&author=S.+J.+Ma+&publication_year=2016&title=Maternal+autoimmune+diseases+and+the+risk+of+autism+spectrum+disorders+in+offspring%3A+a+systematic+review+and+meta-analysis&journal=Behav.+Brain+Res.&volume=296&pages=61-69
http://dx.doi.org/10.1016/j.bbr.2015.08.035
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26327239
http://scholar.google.com/scholar_lookup?author=J.+Castro&author=N.+Mellios&author=M.+Sur+&publication_year=2013&title=Mechanisms+and+therapeutic+challenges+in+autism+spectrum+disorders%3A+insights+from+Rett+syndrome&journal=Curr.+Opin.+Neurol.&volume=26&pages=154-159
http://dx.doi.org/10.1097/WCO.0b013e32835f19a7
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23449173
http://scholar.google.com/scholar_lookup?author=A.+Castles&author=E.+K.+Adams&author=C.+L.+Melvin&author=C.+Kelsch&author=M.+L.+Boulton+&publication_year=1999&title=Effects+of+smoking+during+pregnancy.+Five+meta-analyses&journal=Am.+J.+Prev.+Med.&volume=16&pages=208-215
http://dx.doi.org/10.1016/S0749-3797(98)00089-0
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=10198660
http://scholar.google.com/scholar_lookup?author=S.+Carvill&author=G.+Marston+&publication_year=2002&title=People+with+intellectual+disability,+sensory+impairments+and+behaviour+disorder%3A+a+case+series&journal=J.+Intellect.+Disabil.+Res.&volume=46&pages=264-272
http://dx.doi.org/10.1046/j.1365-2788.2002.00400.x
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=11896812


 Genetic syndromes, maternal diseases and... – Paper Example  Page 64

Christensen, J., Gronborg, T. K., Sorensen, M. J., Schendel, D., Parner, E. T., 

Pedersen, L. H., et al. (2013). Prenatal valproate exposure and risk of autism 

spectrum disorders and childhood autism. JAMA 309, 1696–1703. doi: 10. 

1001/jama. 2013. 2270 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Christianson, A. L., Chesler, N., and Kromberg, J. G. (1994). Fetal valproate 

syndrome: clinical and neuro-developmental features in two sibling pairs. 

Dev. Med. Child Neurol. 36, 361–369. doi: 10. 1111/j. 1469-8749. 1994. 

tb11858. x 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Cianfaglione, R., Clarke, A., Kerr, M., Hastings, R. P., Oliver, C., Moss, J., et al. 

(2015). A national survey of Rett syndrome: behavioural characteristics. J. 

Neurodev. Disord. 7, 11. doi: 10. 1186/s11689-015-9104-y 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Conde-Agudelo, A., Rosas-Bermudez, A., and Norton, M. H. (2016). Birth 

spacing and risk of autism and other neurodevelopmental disabilities: a 

systematic review. Pediatrics . doi: 10. 1542/peds. 2015-3482. [Epub ahead 

of print]. 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Connors, S. L., Crowell, D. E., Eberhart, C. G., Copeland, J., Newschaffer, C. J., 

Spence, S. J., et al. (2005). beta2-adrenergic receptor activation and genetic 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=A.+Conde-Agudelo&author=A.+Rosas-Bermudez&author=M.+H.+Norton+&publication_year=2016&title=Birth+spacing+and+risk+of+autism+and+other+neurodevelopmental+disabilities%3A+a+systematic+review&journal=Pediatrics
http://dx.doi.org/10.1542/peds.2015-3482
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=27244802
http://scholar.google.com/scholar_lookup?author=R.+Cianfaglione&author=A.+Clarke&author=M.+Kerr&author=R.+P.+Hastings&author=C.+Oliver&author=J.+Moss+&publication_year=2015&title=A+national+survey+of+Rett+syndrome%3A+behavioural+characteristics&journal=J.+Neurodev.+Disord.&volume=7&pages=11
http://dx.doi.org/10.1186/s11689-015-9104-y
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25750686
http://scholar.google.com/scholar_lookup?author=A.+L.+Christianson&author=N.+Chesler&author=J.+G.+Kromberg+&publication_year=1994&title=Fetal+valproate+syndrome%3A+clinical+and+neuro-developmental+features+in+two+sibling+pairs&journal=Dev.+Med.+Child+Neurol.&volume=36&pages=361-369
http://dx.doi.org/10.1111/j.1469-8749.1994.tb11858.x
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=7512516
http://scholar.google.com/scholar_lookup?author=J.+Christensen&author=T.+K.+Gronborg&author=M.+J.+Sorensen&author=D.+Schendel&author=E.+T.+Parner&author=L.+H.+Pedersen+&publication_year=2013&title=Prenatal+valproate+exposure+and+risk+of+autism+spectrum+disorders+and+childhood+autism&journal=JAMA&volume=309&pages=1696-1703
http://dx.doi.org/10.1001/jama.2013.2270
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23613074


 Genetic syndromes, maternal diseases and... – Paper Example  Page 65

polymorphisms in autism: data from dizygotic twins. J. Child Neurol. 20, 876–

884. doi: 10. 1177/08830738050200110401 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Cook, E. H. Jr., and Scherer, S. W. (2008). Copy-number variations associated

with neuropsychiatric conditions. Nature 455, 919–923. doi: 10. 

1038/nature07458 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Croen, L. A., Connors, S. L., Matevia, M., Qian, Y., Newschaffer, C., and 

Zimmerman, A. W. (2011a). Prenatal exposure to beta2-adrenergic receptor 

agonists and risk of autism spectrum disorders. J. Neurodev. Disord. 3, 307–

315. doi: 10. 1007/s11689-011-9093-4 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Croen, L. A., Grether, J. K., Yoshida, C. K., Odouli, R., and Hendrick, V. 

(2011b). Antidepressant use during pregnancy and childhood autism 

spectrum disorders. Arch. Gen. Psychiatry 68, 1104–1112. doi: 10. 

1001/archgenpsychiatry. 2011. 73 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Croen, L. A., Grether, J. K., Yoshida, C. K., Odouli, R., and Van de Water, J. 

(2005). Maternal autoimmune diseases, asthma and allergies, and childhood 

autism spectrum disorders: a case-control study. Arch. Pediatr. Adolesc. 

Med. 159, 151–157. doi: 10. 1001/archpedi. 159. 2. 151 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=L.+A.+Croen&author=J.+K.+Grether&author=C.+K.+Yoshida&author=R.+Odouli&author=V.+Hendrick+&publication_year=2011b&title=Antidepressant+use+during+pregnancy+and+childhood+autism+spectrum+disorders&journal=Arch.+Gen.+Psychiatry&volume=68&pages=1104-1112
http://dx.doi.org/10.1001/archgenpsychiatry.2011.73
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21727247
http://scholar.google.com/scholar_lookup?author=L.+A.+Croen&author=S.+L.+Connors&author=M.+Matevia&author=Y.+Qian&author=C.+Newschaffer&author=A.+W.+Zimmerman+&publication_year=2011a&title=Prenatal+exposure+to+beta2-adrenergic+receptor+agonists+and+risk+of+autism+spectrum+disorders&journal=J.+Neurodev.+Disord.&volume=3&pages=307-315
http://dx.doi.org/10.1007/s11689-011-9093-4
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21874331
http://scholar.google.com/scholar_lookup?author=E.+H.+Jr.+Cook&author=S.+W.+Scherer+&publication_year=2008&title=Copy-number+variations+associated+with+neuropsychiatric+conditions&journal=Nature&volume=455&pages=919-923
http://dx.doi.org/10.1038/nature07458
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=18923514
http://scholar.google.com/scholar_lookup?author=S.+L.+Connors&author=D.+E.+Crowell&author=C.+G.+Eberhart&author=J.+Copeland&author=C.+J.+Newschaffer&author=S.+J.+Spence+&publication_year=2005&title=beta2-adrenergic+receptor+activation+and+genetic+polymorphisms+in+autism%3A+data+from+dizygotic+twins&journal=J.+Child+Neurol.&volume=20&pages=876-884
http://dx.doi.org/10.1177/08830738050200110401
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=16417856


 Genetic syndromes, maternal diseases and... – Paper Example  Page 66

PubMed Abstract | CrossRef Full Text | Google Scholar 

Darbro, B. W., Singh, R., Zimmerman, M. B., Mahajan, V. B., and Bassuk, A. 

G. (2016). Autism linked to increased oncogene mutations but decreased 

cancer rate. PLoS ONE 11: e0149041. doi: 10. 1371/journal. pone. 0149041 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Darnell, J. C., Van Driesche, S. J., Zhang, C., Hung, K. Y., Mele, A., Fraser, C. 

E., et al. (2011). FMRP stalls ribosomal translocation on mRNAs linked to 

synaptic function and autism. Cell 146, 247–261. doi: 10. 1016/j. cell. 2011. 

06. 013 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Davidovitch, M., Hemo, B., Manning-Courtney, P., and Fombonne, E. (2013). 

Prevalence and incidence of autism spectrum disorder in an Israeli 

population. J. Autism Dev. Disord. 43, 785–793. doi: 10. 1007/s10803-012-

1611-z 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Davis, E., Fennoy, I., Laraque, D., Kanem, N., Brown, G., and Mitchell, J. 

(1992). Autism and developmental abnormalities in children with perinatal 

cocaine exposure. J. Natl. Med. Assoc. 84, 315–319. 

PubMed Abstract | Google Scholar 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=E.+Davis&author=I.+Fennoy&author=D.+Laraque&author=N.+Kanem&author=G.+Brown&author=J.+Mitchell+&publication_year=1992&title=Autism+and+developmental+abnormalities+in+children+with+perinatal+cocaine+exposure&journal=J.+Natl.+Med.+Assoc.&volume=84&pages=315-319
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=1380564
http://scholar.google.com/scholar_lookup?author=M.+Davidovitch&author=B.+Hemo&author=P.+Manning-Courtney&author=E.+Fombonne+&publication_year=2013&title=Prevalence+and+incidence+of+autism+spectrum+disorder+in+an+Israeli+population&journal=J.+Autism+Dev.+Disord.&volume=43&pages=785-793
http://dx.doi.org/10.1007/s10803-012-1611-z
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22836322
http://scholar.google.com/scholar_lookup?author=J.+C.+Darnell&author=S.+J.+Van+Driesche&author=C.+Zhang&author=K.+Y.+Hung&author=A.+Mele&author=C.+E.+Fraser+&publication_year=2011&title=FMRP+stalls+ribosomal+translocation+on+mRNAs+linked+to+synaptic+function+and+autism&journal=Cell&volume=146&pages=247-261
http://dx.doi.org/10.1016/j.cell.2011.06.013
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21784246
http://scholar.google.com/scholar_lookup?author=B.+W.+Darbro&author=R.+Singh&author=M.+B.+Zimmerman&author=V.+B.+Mahajan&author=A.+G.+Bassuk+&publication_year=2016&title=Autism+linked+to+increased+oncogene+mutations+but+decreased+cancer+rate&journal=PLoS+ONE&volume=11&pages=e0149041
http://dx.doi.org/10.1371/journal.pone.0149041
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26934580
http://scholar.google.com/scholar_lookup?author=L.+A.+Croen&author=J.+K.+Grether&author=C.+K.+Yoshida&author=R.+Odouli&author=J.+Van+de+Water+&publication_year=2005&title=Maternal+autoimmune+diseases,+asthma+and+allergies,+and+childhood+autism+spectrum+disorders%3A+a+case-control+study&journal=Arch.+Pediatr.+Adolesc.+Med.&volume=159&pages=151-157
http://dx.doi.org/10.1001/archpedi.159.2.151
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15699309


 Genetic syndromes, maternal diseases and... – Paper Example  Page 67

Davis, P. E., Peters, J. M., Krueger, D. A., and Sahin, M. (2015). Tuberous 

Sclerosis: a new frontier in targeted treatment of autism. Neurotherapeutics 

12, 572–583. doi: 10. 1007/s13311-015-0359-5 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Desmond, M. M., Fisher, E. S., Vorderman, A. L., Schaffer, H. G., Andrew, L. 

P., Zion, T. E., et al. (1978). The longitudinal course of congenital rubella 

encephalitis in nonretarded children. J. Pediatr. 93, 584–591. doi: 10. 

1016/S0022-3476(78)80892-0 

PubMed Abstract | CrossRef Full Text | Google Scholar 

DeVilbiss, E. A., Gardner, R. M., Newschaffer, C. J., and Lee, B. K. (2015). 

Maternal folate status as a risk factor for autism spectrum disorders: a 

review of existing evidence. Br. J. Nutr . 114, 663–672. doi: 10. 

1017/S0007114515002470 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Dodds, L., Fell, D. B., Shea, S., Armson, B. A., Allen, A. C., and Bryson, S. 

(2011). The role of prenatal, obstetric and neonatal factors in the 

development of autism. J. Autism Dev. Disord. 41, 891–902. doi: 10. 

1007/s10803-010-1114-8 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Dogan, Y., Yuksel, A., Kalelioglu, I. H., Has, R., Tatli, B., and Yildirim, A. 

(2011). Intracranial ultrasound abnormalities and fetal cytomegalovirus 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=L.+Dodds&author=D.+B.+Fell&author=S.+Shea&author=B.+A.+Armson&author=A.+C.+Allen&author=S.+Bryson+&publication_year=2011&title=The+role+of+prenatal,+obstetric+and+neonatal+factors+in+the+development+of+autism&journal=J.+Autism+Dev.+Disord.&volume=41&pages=891-902
http://dx.doi.org/10.1007/s10803-010-1114-8
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20922473
http://scholar.google.com/scholar_lookup?author=E.+A.+DeVilbiss&author=R.+M.+Gardner&author=C.+J.+Newschaffer&author=B.+K.+Lee+&publication_year=2015&title=Maternal+folate+status+as+a+risk+factor+for+autism+spectrum+disorders%3A+a+review+of+existing+evidence&journal=Br.+J.+Nutr&volume=114&pages=663-672
http://dx.doi.org/10.1017/S0007114515002470
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26243379
http://scholar.google.com/scholar_lookup?author=M.+M.+Desmond&author=E.+S.+Fisher&author=A.+L.+Vorderman&author=H.+G.+Schaffer&author=L.+P.+Andrew&author=T.+E.+Zion+&publication_year=1978&title=The+longitudinal+course+of+congenital+rubella+encephalitis+in+nonretarded+children&journal=J.+Pediatr.&volume=93&pages=584-591
http://dx.doi.org/10.1016/S0022-3476(78)80892-0
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=81297
http://scholar.google.com/scholar_lookup?author=P.+E.+Davis&author=J.+M.+Peters&author=D.+A.+Krueger&author=M.+Sahin+&publication_year=2015&title=Tuberous+Sclerosis%3A+a+new+frontier+in+targeted+treatment+of+autism&journal=Neurotherapeutics&volume=12&pages=572-583
http://dx.doi.org/10.1007/s13311-015-0359-5
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25986747


 Genetic syndromes, maternal diseases and... – Paper Example  Page 68

infection: report of 8 cases and review of the literature. Fetal Diagn. Ther. 

30, 141–149. doi: 10. 1159/000330636 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Eliasen, M., Tolstrup, J. S., Nybo Andersen, A. M., Gronbaek, M., Olsen, J., and 

Strandberg-Larsen, K. (2010). Prenatal alcohol exposure and autistic 

spectrum disorders–a population-based prospective study of 80, 552 children

and their mothers. Int. J. Epidemiol. 39, 1074–1081. doi: 10. 1093/ije/dyq056 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Elsabbagh, M., Divan, G., Koh, Y. J., Kim, Y. S., Kauchali, S., Marcin, C., et al. 

(2012). Global prevalence of autism and other pervasive developmental 

disorders. Autism Res. 5, 160–179. doi: 10. 1002/aur. 239 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Engman, M. L., Lewensohn-Fuchs, I., Mosskin, M., and Malm, G. (2010). 

Congenital cytomegalovirus infection: the impact of cerebral cortical 

malformations. Acta Paediatr. 99, 1344–1349. doi: 10. 1111/j. 1651-2227. 

2010. 01852. x 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Evans, J., Heron, J., Francomb, H., Oke, S., and Golding, J. (2001). Cohort 

study of depressed mood during pregnancy and after childbirth. BMJ 323, 

257–260. doi: 10. 1136/bmj. 323. 7307. 257 

PubMed Abstract | CrossRef Full Text | Google Scholar 
https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=J.+Evans&author=J.+Heron&author=H.+Francomb&author=S.+Oke&author=J.+Golding+&publication_year=2001&title=Cohort+study+of+depressed+mood+during+pregnancy+and+after+childbirth&journal=BMJ&volume=323&pages=257-260
http://dx.doi.org/10.1136/bmj.323.7307.257
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=11485953
http://scholar.google.com/scholar_lookup?author=M.+L.+Engman&author=I.+Lewensohn-Fuchs&author=M.+Mosskin&author=G.+Malm+&publication_year=2010&title=Congenital+cytomegalovirus+infection%3A+the+impact+of+cerebral+cortical+malformations&journal=Acta+Paediatr.&volume=99&pages=1344-1349
http://dx.doi.org/10.1111/j.1651-2227.2010.01852.x
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20456271
http://scholar.google.com/scholar_lookup?author=M.+Elsabbagh&author=G.+Divan&author=Y.+J.+Koh&author=Y.+S.+Kim&author=S.+Kauchali&author=C.+Marcin+&publication_year=2012&title=Global+prevalence+of+autism+and+other+pervasive+developmental+disorders&journal=Autism+Res.&volume=5&pages=160-179
http://dx.doi.org/10.1002/aur.239
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22495912
http://scholar.google.com/scholar_lookup?author=M.+Eliasen&author=J.+S.+Tolstrup&author=A.+M.+Nybo+Andersen&author=M.+Gronbaek&author=J.+Olsen&author=K.+Strandberg-Larsen+&publication_year=2010&title=Prenatal+alcohol+exposure+and+autistic+spectrum+disorders%E2%80%93a+population-based+prospective+study+of+80,%20552+children+and+their+mothers&journal=Int.+J.+Epidemiol.&volume=39&pages=1074-1081
http://dx.doi.org/10.1093/ije/dyq056
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20371506
http://scholar.google.com/scholar_lookup?author=Y.+Dogan&author=A.+Yuksel&author=I.+H.+Kalelioglu&author=R.+Has&author=B.+Tatli&author=A.+Yildirim+&publication_year=2011&title=Intracranial+ultrasound+abnormalities+and+fetal+cytomegalovirus+infection%3A+report+of+8+cases+and+review+of+the+literature&journal=Fetal+Diagn.+Ther.&volume=30&pages=141-149
http://dx.doi.org/10.1159/000330636
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21952353


 Genetic syndromes, maternal diseases and... – Paper Example  Page 69

Feldman, R. B., Pinsky, L., Mendelson, J., and Lajoie, R. (1973). Can language 

disorder not due to peripheral deafness be an isolated expression of prenatal

rubella? Pediatrics 52, 296–299. 

PubMed Abstract | Google Scholar 

Fombonne, E. (2009). Epidemiology of pervasive developmental disorders. 

Pediatr. Res. 65, 591–598. doi: 10. 1203/PDR. 0b013e31819e7203 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Fox, C. H. (1994). Cocaine use in pregnancy. J. Am. Board Fam. Pract. 7, 225–

228. 

PubMed Abstract | Google Scholar 

Fox, E., Amaral, D., and Van de Water, J. (2012). Maternal and fetal antibrain 

antibodies in development and disease. Dev. Neurobiol. 72, 1327–1334. doi: 

10. 1002/dneu. 22052 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Francis, S. M., Kistner-Griffin, E., Yan, Z., Guter, S., Cook, E. H., and Jacob, S. 

(2016). Variants in adjacent oxytocin/vasopressin gene region and 

associations with ASD diagnosis and other autism related endophenotypes. 

Front. Neurosci. 10: 195. doi: 10. 3389/fnins. 2016. 00195 

PubMed Abstract | CrossRef Full Text | Google Scholar 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=S.+M.+Francis&author=E.+Kistner-Griffin&author=Z.+Yan&author=S.+Guter&author=E.+H.+Cook&author=S.+Jacob+&publication_year=2016&title=Variants+in+adjacent+oxytocin%2Fvasopressin+gene+region+and+associations+with+ASD+diagnosis+and+other+autism+related+endophenotypes&journal=Front.+Neurosci.&volume=10&pages=195
http://dx.doi.org/10.3389/fnins.2016.00195
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=27242401
http://scholar.google.com/scholar_lookup?author=E.+Fox&author=D.+Amaral&author=J.+Van+de+Water+&publication_year=2012&title=Maternal+and+fetal+antibrain+antibodies+in+development+and+disease&journal=Dev.+Neurobiol.&volume=72&pages=1327-1334
http://dx.doi.org/10.1002/dneu.22052
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22911883
http://scholar.google.com/scholar_lookup?author=C.+H.+Fox+&publication_year=1994&title=Cocaine+use+in+pregnancy&journal=J.+Am.+Board+Fam.+Pract.&volume=7&pages=225-228
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=10904746
http://scholar.google.com/scholar_lookup?author=E.+Fombonne+&publication_year=2009&title=Epidemiology+of+pervasive+developmental+disorders&journal=Pediatr.+Res.&volume=65&pages=591-598
http://dx.doi.org/10.1203/PDR.0b013e31819e7203
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19218885
http://scholar.google.com/scholar_lookup?author=R.+B.+Feldman&author=L.+Pinsky&author=J.+Mendelson&author=R.+Lajoie+&publication_year=1973&title=Can+language+disorder+not+due+to+peripheral+deafness+be+an+isolated+expression+of+prenatal+rubella%3F&journal=Pediatrics&volume=52&pages=296-299
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25063350


 Genetic syndromes, maternal diseases and... – Paper Example  Page 70

Gao, Y., Xue, X., Hu, D., Liu, W., Yuan, Y., Sun, H., et al. (2013). Inhibition of 

late sodium current by mexiletine: a novel pharmotherapeutical approach in 

timothy syndrome. Circ. Arrhythm. Electrophysiol. 6, 614–622. doi: 10. 

1161/CIRCEP. 113. 000092 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Gardener, H., Spiegelman, D., and Buka, S. L. (2009). Prenatal risk factors for

autism: comprehensive meta-analysis. Br. J. Psychiatry 195, 7–14. doi: 10. 

1192/bjp. bp. 108. 051672 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Gardener, H., Spiegelman, D., and Buka, S. L. (2011). Perinatal and neonatal 

risk factors for autism: a comprehensive meta-analysis. Pediatrics 128, 344–

355. doi: 10. 1542/peds. 2010-1036 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Geier, D. A., Kern, J. K., and Geier, M. R. (2009). A prospective study of 

prenatal mercury exposure from maternal dental amalgams and autism 

severity. Acta Neurobiol. Exp. (Wars). 69, 189–197. 

PubMed Abstract | Google Scholar 

Gentile, I., Zappulo, E., Bonavolta, R., Maresca, R., Messana, T., Buonomo, A. 

R., et al. (2014). Prevalence and titre of antibodies to cytomegalovirus and 

epstein-barr virus in patients with autism spectrum disorder. In Vivo 28, 621–

626. 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=D.+A.+Geier&author=J.+K.+Kern&author=M.+R.+Geier+&publication_year=2009&title=A+prospective+study+of+prenatal+mercury+exposure+from+maternal+dental+amalgams+and+autism+severity&journal=Acta+Neurobiol.+Exp.+(Wars).&volume=69&pages=189-197
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19593333
http://scholar.google.com/scholar_lookup?author=H.+Gardener&author=D.+Spiegelman&author=S.+L.+Buka+&publication_year=2011&title=Perinatal+and+neonatal+risk+factors+for+autism%3A+a+comprehensive+meta-analysis&journal=Pediatrics&volume=128&pages=344-355
http://dx.doi.org/10.1542/peds.2010-1036
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21746727
http://scholar.google.com/scholar_lookup?author=H.+Gardener&author=D.+Spiegelman&author=S.+L.+Buka+&publication_year=2009&title=Prenatal+risk+factors+for+autism%3A+comprehensive+meta-analysis&journal=Br.+J.+Psychiatry&volume=195&pages=7-14
http://dx.doi.org/10.1192/bjp.bp.108.051672
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19567888
http://scholar.google.com/scholar_lookup?author=Y.+Gao&author=X.+Xue&author=D.+Hu&author=W.+Liu&author=Y.+Yuan&author=H.+Sun+&publication_year=2013&title=Inhibition+of+late+sodium+current+by+mexiletine%3A+a+novel+pharmotherapeutical+approach+in+timothy+syndrome&journal=Circ.+Arrhythm.+Electrophysiol.&volume=6&pages=614-622
http://dx.doi.org/10.1161/CIRCEP.113.000092
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23580742


 Genetic syndromes, maternal diseases and... – Paper Example  Page 71

PubMed Abstract | Google Scholar 

Gidaya, N. B., Lee, B. K., Burstyn, I., Michael, Y., Newschaffer, C. J., and 

Mortensen, E. L. (2016). In utero exposure to beta-2-adrenergic receptor 

agonist drugs and risk for autism spectrum disorders. Pediatrics 137, 1–8. 

doi: 10. 1542/peds. 2015-1316 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Gidaya, N. B., Lee, B. K., Burstyn, I., Yudell, M., Mortensen, E. L., and 

Newschaffer, C. J. (2014). In utero exposure to selective serotonin reuptake 

inhibitors and risk for autism spectrum disorder. J. Autism Dev. Disord. 44, 

2558–2567. doi: 10. 1007/s10803-014-2128-4 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Gillis, J., Burashnikov, E., Antzelevitch, C., Blaser, S., Gross, G., Turner, L., et 

al. (2012). Long QT, syndactyly, joint contractures, stroke and novel 

CACNA1C mutation: expanding the spectrum of Timothy syndrome. Am. J. 

Med. Genet. A 158A, 182–187. doi: 10. 1002/ajmg. a. 34355 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Goines, P. E., Croen, L. A., Braunschweig, D., Yoshida, C. K., Grether, J., 

Hansen, R., et al. (2011). Increased midgestational IFN-gamma, IL-4 and IL-5 

in women bearing a child with autism: a case-control study. Mol. Autism 2: 

13. doi: 10. 1186/2040-2392-2-13 

PubMed Abstract | CrossRef Full Text | Google Scholar 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=P.+E.+Goines&author=L.+A.+Croen&author=D.+Braunschweig&author=C.+K.+Yoshida&author=J.+Grether&author=R.+Hansen+&publication_year=2011&title=Increased+midgestational+IFN-gamma,+IL-4+and+IL-5+in+women+bearing+a+child+with+autism%3A+a+case-control+study&journal=Mol.+Autism&volume=2&pages=13
http://dx.doi.org/10.1186/2040-2392-2-13
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21810230
http://scholar.google.com/scholar_lookup?author=J.+Gillis&author=E.+Burashnikov&author=C.+Antzelevitch&author=S.+Blaser&author=G.+Gross&author=L.+Turner+&publication_year=2012&title=Long+QT,+syndactyly,+joint+contractures,+stroke+and+novel+CACNA1C+mutation%3A+expanding+the+spectrum+of+Timothy+syndrome&journal=Am.+J.+Med.+Genet.+A&volume=158A&pages=182-187
http://dx.doi.org/10.1002/ajmg.a.34355
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22106044
http://scholar.google.com/scholar_lookup?author=N.+B.+Gidaya&author=B.+K.+Lee&author=I.+Burstyn&author=M.+Yudell&author=E.+L.+Mortensen&author=C.+J.+Newschaffer+&publication_year=2014&title=In+utero+exposure+to+selective+serotonin+reuptake+inhibitors+and+risk+for+autism+spectrum+disorder&journal=J.+Autism+Dev.+Disord.&volume=44&pages=2558-2567
http://dx.doi.org/10.1007/s10803-014-2128-4
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24803368
http://scholar.google.com/scholar_lookup?author=N.+B.+Gidaya&author=B.+K.+Lee&author=I.+Burstyn&author=Y.+Michael&author=C.+J.+Newschaffer&author=E.+L.+Mortensen+&publication_year=2016&title=In+utero+exposure+to+beta-2-adrenergic+receptor+agonist+drugs+and+risk+for+autism+spectrum+disorders&journal=Pediatrics&volume=137&pages=1-8
http://dx.doi.org/10.1542/peds.2015-1316
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26738885
http://scholar.google.com/scholar_lookup?author=I.+Gentile&author=E.+Zappulo&author=R.+Bonavolta&author=R.+Maresca&author=T.+Messana&author=A.+R.+Buonomo+&publication_year=2014&title=Prevalence+and+titre+of+antibodies+to+cytomegalovirus+and+epstein-barr+virus+in+patients+with+autism+spectrum+disorder&journal=In+Vivo&volume=28&pages=621-626
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24982232


 Genetic syndromes, maternal diseases and... – Paper Example  Page 72

Gonzalez, C. H., Marques-Dias, M. J., Kim, C. A., Sugayama, S. M., Da Paz, J. 

A., Huson, S. M., et al. (1998). Congenital abnormalities in Brazilian children 

associated with misoprostol misuse in first trimester of pregnancy. Lancet 

351, 1624–1627. doi: 10. 1016/S0140-6736(97)12363-7 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Gonzalez, C. H., Vargas, F. R., Perez, A. B., Kim, C. A., Brunoni, D., Marques-

Dias, M. J., et al. (1993). Limb deficiency with or without Mobius sequence in 

seven Brazilian children associated with misoprostol use in the first trimester

of pregnancy. Am. J. Med. Genet. 47, 59–64. doi: 10. 1002/ajmg. 1320470113

PubMed Abstract | CrossRef Full Text | Google Scholar 

Grabrucker, A. M. (2012). Environmental factors in autism. Front. Psychiatry 

3: 118. doi: 10. 3389/fpsyt. 2012. 00118 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Green, A. J., Johnson, P. H., and Yates, J. R. (1994). The tuberous sclerosis 

gene on chromosome 9q34 acts as a growth suppressor. Hum. Mol. Genet. 3,

1833–1834. doi: 10. 1093/hmg/3. 10. 1833 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Grether, J. K., Croen, L. A., Anderson, M. C., Nelson, K. B., and Yolken, R. H. 

(2010). Neonatally measured immunoglobulins and risk of autism. Autism 

Res. 3, 323–332. doi: 10. 1002/aur. 160 

PubMed Abstract | CrossRef Full Text | Google Scholar 
https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=J.+K.+Grether&author=L.+A.+Croen&author=M.+C.+Anderson&author=K.+B.+Nelson&author=R.+H.+Yolken+&publication_year=2010&title=Neonatally+measured+immunoglobulins+and+risk+of+autism&journal=Autism+Res.&volume=3&pages=323-332
http://dx.doi.org/10.1002/aur.160
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21182209
http://scholar.google.com/scholar_lookup?author=A.+J.+Green&author=P.+H.+Johnson&author=J.+R.+Yates+&publication_year=1994&title=The+tuberous+sclerosis+gene+on+chromosome+9q34+acts+as+a+growth+suppressor&journal=Hum.+Mol.+Genet.&volume=3&pages=1833-1834
http://dx.doi.org/10.1093/hmg/3.10.1833
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=7849709
http://scholar.google.com/scholar_lookup?author=A.+M.+Grabrucker+&publication_year=2012&title=Environmental+factors+in+autism&journal=Front.+Psychiatry&volume=3&pages=118
http://dx.doi.org/10.3389/fpsyt.2012.00118
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23346059
http://scholar.google.com/scholar_lookup?author=C.+H.+Gonzalez&author=F.+R.+Vargas&author=A.+B.+Perez&author=C.+A.+Kim&author=D.+Brunoni&author=M.+J.+Marques-Dias+&publication_year=1993&title=Limb+deficiency+with+or+without+Mobius+sequence+in+seven+Brazilian+children+associated+with+misoprostol+use+in+the+first+trimester+of+pregnancy&journal=Am.+J.+Med.+Genet.&volume=47&pages=59-64
http://dx.doi.org/10.1002/ajmg.1320470113
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=8291535
http://scholar.google.com/scholar_lookup?author=C.+H.+Gonzalez&author=M.+J.+Marques-Dias&author=C.+A.+Kim&author=S.+M.+Sugayama&author=J.+A.+Da+Paz&author=S.+M.+Huson+&publication_year=1998&title=Congenital+abnormalities+in+Brazilian+children+associated+with+misoprostol+misuse+in+first+trimester+of+pregnancy&journal=Lancet&volume=351&pages=1624-1627
http://dx.doi.org/10.1016/S0140-6736(97)12363-7
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=9620717


 Genetic syndromes, maternal diseases and... – Paper Example  Page 73

Guinchat, V., Thorsen, P., Laurent, C., Cans, C., Bodeau, N., and Cohen, D. 

(2012). Pre-, peri- and neonatal risk factors for autism. Acta Obstet. Gynecol.

Scand. 91, 287–300. doi: 10. 1111/j. 1600-0412. 2011. 01325. x 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Guxens, M., Ghassabian, A., Gong, T., Garcia-Esteban, R., Porta, D., Giorgis-

Allemand, L., et al. (2016). Air pollution exposure during pregnancy and 

childhood autistic traits in four european population-based cohort studies: 

the ESCAPE project. Environ. Health Perspect. 124, 133–140. doi: 10. 

1289/ehp. 1408483 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Harrington, R. A., Lee, L. C., Crum, R. M., Zimmerman, A. W., and Hertz-

Picciotto, I. (2014). Prenatal SSRI use and offspring with autism spectrum 

disorder or developmental delay. Pediatrics 133, e1241–e1248. doi: 10. 

1542/peds. 2013-3406 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Harris, S. R., MacKay, L. L., and Osborn, J. A. (1995). Autistic behaviors in 

offspring of mothers abusing alcohol and other drugs: a series of case 

reports. Alcohol. Clin. Exp. Res. 19, 660–665. doi: 10. 1111/j. 1530-0277. 

1995. tb01564. x 

PubMed Abstract | CrossRef Full Text | Google Scholar 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=S.+R.+Harris&author=L.+L.+MacKay&author=J.+A.+Osborn+&publication_year=1995&title=Autistic+behaviors+in+offspring+of+mothers+abusing+alcohol+and+other+drugs%3A+a+series+of+case+reports&journal=Alcohol.+Clin.+Exp.+Res.&volume=19&pages=660-665
http://dx.doi.org/10.1111/j.1530-0277.1995.tb01564.x
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=7573790
http://scholar.google.com/scholar_lookup?author=R.+A.+Harrington&author=L.+C.+Lee&author=R.+M.+Crum&author=A.+W.+Zimmerman&author=I.+Hertz-Picciotto+&publication_year=2014&title=Prenatal+SSRI+use+and+offspring+with+autism+spectrum+disorder+or+developmental+delay&journal=Pediatrics&volume=133&pages=e1241-e1248
http://dx.doi.org/10.1542/peds.2013-3406
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=27351701
http://scholar.google.com/scholar_lookup?author=M.+Guxens&author=A.+Ghassabian&author=T.+Gong&author=R.+Garcia-Esteban&author=D.+Porta&author=L.+Giorgis-Allemand+&publication_year=2016&title=Air+pollution+exposure+during+pregnancy+and+childhood+autistic+traits+in+four+european+population-based+cohort+studies%3A+the+ESCAPE+project&journal=Environ.+Health+Perspect.&volume=124&pages=133-140
http://dx.doi.org/10.1289/ehp.1408483
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26068947
http://scholar.google.com/scholar_lookup?author=V.+Guinchat&author=P.+Thorsen&author=C.+Laurent&author=C.+Cans&author=N.+Bodeau&author=D.+Cohen+&publication_year=2012&title=Pre-,+peri-+and+neonatal+risk+factors+for+autism&journal=Acta+Obstet.+Gynecol.+Scand.&volume=91&pages=287-300
http://dx.doi.org/10.1111/j.1600-0412.2011.01325.x
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22085436


 Genetic syndromes, maternal diseases and... – Paper Example  Page 74

Hollander, E., Bartz, J., Chaplin, W., Phillips, A., Sumner, J., Soorya, L., et al. 

(2007). Oxytocin increases retention of social cognition in autism. Biol. 

Psychiatry 61, 498–503. doi: 10. 1016/j. biopsych. 2006. 05. 030 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Hollander, E., Novotny, S., Hanratty, M., Yaffe, R., Decaria, C. M., Aronowitz, 

B. R., et al. (2003). Oxytocin infusion reduces repetitive behaviors in adults 

with autistic and Asperger's disorders. Neuropsychopharmacology 28, 193–

198. doi: 10. 1038/sj. npp. 1300021 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Huijbregts, S. C., Loitfelder, M., Rombouts, S. A., Swaab, H., Verbist, B. M., 

Arkink, E. B., et al. (2015). Cerebral volumetric abnormalities in 

Neurofibromatosis type 1: associations with parent ratings of social and 

attention problems, executive dysfunction, and autistic mannerisms. J. 

Neurodev. Disord. 7, 32. doi: 10. 1186/s11689-015-9128-3 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Hultman, C. M., Sparen, P., and Cnattingius, S. (2002). Perinatal risk factors 

for infantile autism. Epidemiology 13, 417–423. doi: 10. 1097/00001648-

200207000-00009 

PubMed Abstract | CrossRef Full Text | Google Scholar 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=C.+M.+Hultman&author=P.+Sparen&author=S.+Cnattingius+&publication_year=2002&title=Perinatal+risk+factors+for+infantile+autism&journal=Epidemiology&volume=13&pages=417-423
http://dx.doi.org/10.1097/00001648-200207000-00009
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=12094096
http://scholar.google.com/scholar_lookup?author=S.+C.+Huijbregts&author=M.+Loitfelder&author=S.+A.+Rombouts&author=H.+Swaab&author=B.+M.+Verbist&author=E.+B.+Arkink+&publication_year=2015&title=Cerebral+volumetric+abnormalities+in+Neurofibromatosis+type+1%3A+associations+with+parent+ratings+of+social+and+attention+problems,+executive+dysfunction,+and+autistic+mannerisms&journal=J.+Neurodev.+Disord.&volume=7&pages=32
http://dx.doi.org/10.1186/s11689-015-9128-3
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26473019
http://scholar.google.com/scholar_lookup?author=E.+Hollander&author=S.+Novotny&author=M.+Hanratty&author=R.+Yaffe&author=C.+M.+Decaria&author=B.+R.+Aronowitz+&publication_year=2003&title=Oxytocin+infusion+reduces+repetitive+behaviors+in+adults+with+autistic+and+Asperger's+disorders&journal=Neuropsychopharmacology&volume=28&pages=193-198
http://dx.doi.org/10.1038/sj.npp.1300021
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=12496956
http://scholar.google.com/scholar_lookup?author=E.+Hollander&author=J.+Bartz&author=W.+Chaplin&author=A.+Phillips&author=J.+Sumner&author=L.+Soorya+&publication_year=2007&title=Oxytocin+increases+retention+of+social+cognition+in+autism&journal=Biol.+Psychiatry&volume=61&pages=498-503
http://dx.doi.org/10.1016/j.biopsych.2006.05.030
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=16904652


 Genetic syndromes, maternal diseases and... – Paper Example  Page 75

Hviid, A., Melbye, M., and Pasternak, B. (2013). Use of selective serotonin 

reuptake inhibitors during pregnancy and risk of autism. N. Engl. J. Med. 369,

2406–2415. doi: 10. 1056/NEJMoa1301449 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Hwang, S. J., and Chen, Y. S. (2010). Congenital rubella syndrome with 

autistic disorder. J. Chin. Med. Assoc. 73, 104–107. doi: 10. 1016/S1726-

4901(10)70011-3 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Ikeda, S., Tsuru, A., Moriuchi, M., and Moriuchi, H. (2006). Retrospective 

diagnosis of congenital cytomegalovirus infection using umbilical cord. 

Pediatr. Neurol. 34, 415–416. doi: 10. 1016/j. pediatrneurol. 2005. 10. 006 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Ingram, J. L., Peckham, S. M., Tisdale, B., and Rodier, P. M. (2000). Prenatal 

exposure of rats to valproic acid reproduces the cerebellar anomalies 

associated with autism. Neurotoxicol. Teratol. 22, 319–324. doi: 10. 

1016/S0892-0362(99)00083-5 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Ito, T., Ando, H., Suzuki, T., Ogura, T., Hotta, K., Imamura, Y., et al. (2010). 

Identification of a primary target of thalidomide teratogenicity. Science 327, 

1345–1350. doi: 10. 1126/science. 1177319 

PubMed Abstract | CrossRef Full Text | Google Scholar 
https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=T.+Ito&author=H.+Ando&author=T.+Suzuki&author=T.+Ogura&author=K.+Hotta&author=Y.+Imamura+&publication_year=2010&title=Identification+of+a+primary+target+of+thalidomide+teratogenicity&journal=Science&volume=327&pages=1345-1350
http://dx.doi.org/10.1126/science.1177319
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20223979
http://scholar.google.com/scholar_lookup?author=J.+L.+Ingram&author=S.+M.+Peckham&author=B.+Tisdale&author=P.+M.+Rodier+&publication_year=2000&title=Prenatal+exposure+of+rats+to+valproic+acid+reproduces+the+cerebellar+anomalies+associated+with+autism&journal=Neurotoxicol.+Teratol.&volume=22&pages=319-324
http://dx.doi.org/10.1016/S0892-0362(99)00083-5
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=10840175
http://scholar.google.com/scholar_lookup?author=S.+Ikeda&author=A.+Tsuru&author=M.+Moriuchi&author=H.+Moriuchi+&publication_year=2006&title=Retrospective+diagnosis+of+congenital+cytomegalovirus+infection+using+umbilical+cord&journal=Pediatr.+Neurol.&volume=34&pages=415-416
http://dx.doi.org/10.1016/j.pediatrneurol.2005.10.006
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=16648007
http://scholar.google.com/scholar_lookup?author=S.+J.+Hwang&author=Y.+S.+Chen+&publication_year=2010&title=Congenital+rubella+syndrome+with+autistic+disorder&journal=J.+Chin.+Med.+Assoc.&volume=73&pages=104-107
http://dx.doi.org/10.1016/S1726-4901(10)70011-3
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20171592
http://scholar.google.com/scholar_lookup?author=A.+Hviid&author=M.+Melbye&author=B.+Pasternak+&publication_year=2013&title=Use+of+selective+serotonin+reuptake+inhibitors+during+pregnancy+and+risk+of+autism&journal=N.+Engl.+J.+Med.&volume=369&pages=2406-2415
http://dx.doi.org/10.1056/NEJMoa1301449
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24350950


 Genetic syndromes, maternal diseases and... – Paper Example  Page 76

Ivarsson, S. A., Bjerre, I., Vegfors, P., and Ahlfors, K. (1990). Autism as one of 

several disabilities in two children with congenital cytomegalovirus infection. 

Neuropediatrics 21, 102–103. doi: 10. 1055/s-2008-1071471 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Johansson, M., Wentz, E., Fernell, E., Stromland, K., Miller, M. T., and Gillberg,

C. (2001). Autistic spectrum disorders in Mobius sequence: a comprehensive 

study of 25 individuals. Dev. Med. Child Neurol. 43, 338–345. doi: 10. 

1017/S0012162201000627 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Kagerbauer, S. M., Martin, J., Schuster, T., Blobner, M., Kochs, E. F., and 

Landgraf, R. (2013). Plasma oxytocin and vasopressin do not predict 

neuropeptide concentrations in human cerebrospinal fluid. J. 

Neuroendocrinol. 25, 668–673. doi: 10. 1111/jne. 12038 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Kaiser-McCaw, B., Hecht, F., Cadien, J. D., and Moore, B. C. (1980). Fragile X-

linked mental retardation. Am. J. Med. Genet. 7, 503–505. doi: 10. 

1002/ajmg. 1320070411 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Kalkbrenner, A. E., Braun, J. M., Durkin, M. S., Maenner, M. J., Cunniff, C., Lee,

L. C., et al. (2012). Maternal smoking during pregnancy and the prevalence 

of autism spectrum disorders, using data from the autism and developmental

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=B.+Kaiser-McCaw&author=F.+Hecht&author=J.+D.+Cadien&author=B.+C.+Moore+&publication_year=1980&title=Fragile+X-linked+mental+retardation&journal=Am.+J.+Med.+Genet.&volume=7&pages=503-505
http://dx.doi.org/10.1002/ajmg.1320070411
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=7211959
http://scholar.google.com/scholar_lookup?author=S.+M.+Kagerbauer&author=J.+Martin&author=T.+Schuster&author=M.+Blobner&author=E.+F.+Kochs&author=R.+Landgraf+&publication_year=2013&title=Plasma+oxytocin+and+vasopressin+do+not+predict+neuropeptide+concentrations+in+human+cerebrospinal+fluid&journal=J.+Neuroendocrinol.&volume=25&pages=668-673
http://dx.doi.org/10.1111/jne.12038
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23574490
http://scholar.google.com/scholar_lookup?author=M.+Johansson&author=E.+Wentz&author=E.+Fernell&author=K.+Stromland&author=M.+T.+Miller&author=C.+Gillberg+&publication_year=2001&title=Autistic+spectrum+disorders+in+Mobius+sequence%3A+a+comprehensive+study+of+25+individuals&journal=Dev.+Med.+Child+Neurol.&volume=43&pages=338-345
http://dx.doi.org/10.1017/S0012162201000627
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=11368487
http://scholar.google.com/scholar_lookup?author=S.+A.+Ivarsson&author=I.+Bjerre&author=P.+Vegfors&author=K.+Ahlfors+&publication_year=1990&title=Autism+as+one+of+several+disabilities+in+two+children+with+congenital+cytomegalovirus+infection&journal=Neuropediatrics&volume=21&pages=102-103
http://dx.doi.org/10.1055/s-2008-1071471
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=2163029


 Genetic syndromes, maternal diseases and... – Paper Example  Page 77

disabilities monitoring network. Environ. Health Perspect. 120, 1042–1048. 

doi: 10. 1289/ehp. 1104556 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Kalkbrenner, A. E., Daniels, J. L., Chen, J. C., Poole, C., Emch, M., and 

Morrissey, J. (2010). Perinatal exposure to hazardous air pollutants and 

autism spectrum disorders at age 8. Epidemiology 21, 631–641. doi: 10. 

1097/EDE. 0b013e3181e65d76 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Karaaslan, C., and Suzen, S. (2015). Antioxidant properties of melatonin and 

its potential action in diseases. Curr. Top. Med. Chem. 15, 894–903. doi: 10. 

2174/1568026615666150220120946 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Kawatani, M., Nakai, A., Okuno, T., Kobata, R., Moriuchi, M., Moriuchi, H., et 

al. (2010). Detection of cytomegalovirus in preserved umbilical cord from a 

boy with autistic disorder. Pediatr. Int. 52, 304–307. doi: 10. 1111/j. 1442-

200X. 2010. 03027. x 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Keil, A., Daniels, J. L., Forssen, U., Hultman, C., Cnattingius, S., Soderberg, K. 

C., et al. (2010). Parental autoimmune diseases associated with autism 

spectrum disorders in offspring. Epidemiology 21, 805–808. doi: 10. 

1097/EDE. 0b013e3181f26e3f 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=M.+Kawatani&author=A.+Nakai&author=T.+Okuno&author=R.+Kobata&author=M.+Moriuchi&author=H.+Moriuchi+&publication_year=2010&title=Detection+of+cytomegalovirus+in+preserved+umbilical+cord+from+a+boy+with+autistic+disorder&journal=Pediatr.+Int.&volume=52&pages=304-307
http://dx.doi.org/10.1111/j.1442-200X.2010.03027.x
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20500479
http://scholar.google.com/scholar_lookup?author=C.+Karaaslan&author=S.+Suzen+&publication_year=2015&title=Antioxidant+properties+of+melatonin+and+its+potential+action+in+diseases&journal=Curr.+Top.+Med.+Chem.&volume=15&pages=894-903
http://dx.doi.org/10.2174/1568026615666150220120946
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25697560
http://scholar.google.com/scholar_lookup?author=A.+E.+Kalkbrenner&author=J.+L.+Daniels&author=J.+C.+Chen&author=C.+Poole&author=M.+Emch&author=J.+Morrissey+&publication_year=2010&title=Perinatal+exposure+to+hazardous+air+pollutants+and+autism+spectrum+disorders+at+age+8&journal=Epidemiology&volume=21&pages=631-641
http://dx.doi.org/10.1097/EDE.0b013e3181e65d76
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20562626
http://scholar.google.com/scholar_lookup?author=A.+E.+Kalkbrenner&author=J.+M.+Braun&author=M.+S.+Durkin&author=M.+J.+Maenner&author=C.+Cunniff&author=L.+C.+Lee+&publication_year=2012&title=Maternal+smoking+during+pregnancy+and+the+prevalence+of+autism+spectrum+disorders,+using+data+from+the+autism+and+developmental+disabilities+monitoring+network&journal=Environ.+Health+Perspect.&volume=120&pages=1042-1048
http://dx.doi.org/10.1289/ehp.1104556
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22534110


 Genetic syndromes, maternal diseases and... – Paper Example  Page 78

PubMed Abstract | CrossRef Full Text | Google Scholar 

Kern, J. K., Grannemann, B. D., Trivedi, M. H., and Adams, J. B. (2007). 

Sulfhydryl-reactive metals in autism. J. Toxicol. Environ. Health Part A 70, 

715–721. doi: 10. 1080/15287390601188060 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Kiechl-Kohlendorfer, U., Ralser, E., Pupp Peglow, U., Reiter, G., Griesmaier, 

E., and Trawoger, R. (2010). Smoking in pregnancy: a risk factor for adverse 

neurodevelopmental outcome in preterm infants? Acta Paediatr. 99, 1016–

1019. doi: 10. 1111/j. 1651-2227. 2010. 01749. x 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Kirsch, P. (2015). Oxytocin in the socioemotional brain: implications for 

psychiatric disorders. Dialogues Clin. Neurosci. 17, 463–476. 

PubMed Abstract | Google Scholar 

Kitajima, J., Inoue, H., Ohga, S., Kinjo, T., Ochiai, M., Yoshida, T., et al. (2012).

Differential transmission and postnatal outcomes in triplets with intrauterine 

cytomegalovirus infection. Pediatr. Dev. Pathol. 15, 151–155. doi: 10. 

2350/11-05-1034-CR. 1 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Kogan, M. D., Blumberg, S. J., Schieve, L. A., Boyle, C. A., Perrin, J. M., 

Ghandour, R. M., et al. (2009). Prevalence of parent-reported diagnosis of 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=J.+Kitajima&author=H.+Inoue&author=S.+Ohga&author=T.+Kinjo&author=M.+Ochiai&author=T.+Yoshida+&publication_year=2012&title=Differential+transmission+and+postnatal+outcomes+in+triplets+with+intrauterine+cytomegalovirus+infection&journal=Pediatr.+Dev.+Pathol.&volume=15&pages=151-155
http://dx.doi.org/10.2350/11-05-1034-CR.1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21985463
http://scholar.google.com/scholar_lookup?author=P.+Kirsch+&publication_year=2015&title=Oxytocin+in+the+socioemotional+brain%3A+implications+for+psychiatric+disorders&journal=Dialogues+Clin.+Neurosci.&volume=17&pages=463-476
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26869847
http://scholar.google.com/scholar_lookup?author=U.+Kiechl-Kohlendorfer&author=E.+Ralser&author=U.+Pupp+Peglow&author=G.+Reiter&author=E.+Griesmaier&author=R.+Trawoger+&publication_year=2010&title=Smoking+in+pregnancy%3A+a+risk+factor+for+adverse+neurodevelopmental+outcome+in+preterm+infants%3F&journal=Acta+Paediatr.&volume=99&pages=1016-1019
http://dx.doi.org/10.1111/j.1651-2227.2010.01749.x
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20178506
http://scholar.google.com/scholar_lookup?author=J.+K.+Kern&author=B.+D.+Grannemann&author=M.+H.+Trivedi&author=J.+B.+Adams+&publication_year=2007&title=Sulfhydryl-reactive+metals+in+autism&journal=J.+Toxicol.+Environ.+Health+Part+A&volume=70&pages=715-721
http://dx.doi.org/10.1080/15287390601188060
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17365626
http://scholar.google.com/scholar_lookup?author=A.+Keil&author=J.+L.+Daniels&author=U.+Forssen&author=C.+Hultman&author=S.+Cnattingius&author=K.+C.+Soderberg+&publication_year=2010&title=Parental+autoimmune+diseases+associated+with+autism+spectrum+disorders+in+offspring&journal=Epidemiology&volume=21&pages=805-808
http://dx.doi.org/10.1097/EDE.0b013e3181f26e3f
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20798635


 Genetic syndromes, maternal diseases and... – Paper Example  Page 79

autism spectrum disorder among children in the US, 2007. Pediatrics 124, 

1395–1403. doi: 10. 1542/peds. 2009-1522 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Koks, N., Ghassabian, A., Greaves-Lord, K., Hofman, A., Jaddoe, V. W., 

Verhulst, F. C., et al. (2016). Maternal C-reactive protein concentration in 

early pregnancy and child autistic traits in the general population. Paediatr. 

Perinat. Epidemiol. 30, 181–189. doi: 10. 1111/ppe. 12261 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Kolozsi, E., MacKenzie, R. N., Roullet, F. I., Decatanzaro, D., and Foster, J. A. 

(2009). Prenatal exposure to valproic acid leads to reduced expression of 

synaptic adhesion molecule neuroligin 3 in mice. Neuroscience 163, 1201–

1210. doi: 10. 1016/j. neuroscience. 2009. 07. 021 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Koyano, S., Araki, A., Hirano, Y., Fujieda, K., Suzutani, T., Yagyu, K., et al. 

(2004). Retrospective diagnosis of congenital cytomegalovirus infection 

using dried umbilical cords. Pediatr. Infect. Dis. J. 23, 481–482. doi: 10. 

1097/00006454-200405000-00028 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Krakowiak, P., Walker, C. K., Bremer, A. A., Baker, A. S., Ozonoff, S., Hansen, 

R. L., et al. (2012). Maternal metabolic conditions and risk for autism and 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=S.+Koyano&author=A.+Araki&author=Y.+Hirano&author=K.+Fujieda&author=T.+Suzutani&author=K.+Yagyu+&publication_year=2004&title=Retrospective+diagnosis+of+congenital+cytomegalovirus+infection+using+dried+umbilical+cords&journal=Pediatr.+Infect.+Dis.+J.&volume=23&pages=481-482
http://dx.doi.org/10.1097/00006454-200405000-00028
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15131484
http://scholar.google.com/scholar_lookup?author=E.+Kolozsi&author=R.+N.+MacKenzie&author=F.+I.+Roullet&author=D.+Decatanzaro&author=J.+A.+Foster+&publication_year=2009&title=Prenatal+exposure+to+valproic+acid+leads+to+reduced+expression+of+synaptic+adhesion+molecule+neuroligin+3+in+mice&journal=Neuroscience&volume=163&pages=1201-1210
http://dx.doi.org/10.1016/j.neuroscience.2009.07.021
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19607885
http://scholar.google.com/scholar_lookup?author=N.+Koks&author=A.+Ghassabian&author=K.+Greaves-Lord&author=A.+Hofman&author=V.+W.+Jaddoe&author=F.+C.+Verhulst+&publication_year=2016&title=Maternal+C-reactive+protein+concentration+in+early+pregnancy+and+child+autistic+traits+in+the+general+population&journal=Paediatr.+Perinat.+Epidemiol.&volume=30&pages=181-189
http://dx.doi.org/10.1111/ppe.12261
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26860445
http://scholar.google.com/scholar_lookup?author=M.+D.+Kogan&author=S.+J.+Blumberg&author=L.+A.+Schieve&author=C.+A.+Boyle&author=J.+M.+Perrin&author=R.+M.+Ghandour+&publication_year=2009&title=Prevalence+of+parent-reported+diagnosis+of+autism+spectrum+disorder+among+children+in+the+US,+2007&journal=Pediatrics&volume=124&pages=1395-1403
http://dx.doi.org/10.1542/peds.2009-1522
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19805460


 Genetic syndromes, maternal diseases and... – Paper Example  Page 80

other neurodevelopmental disorders. Pediatrics 129, e1121–e1128. doi: 10. 

1542/peds. 2011-2583 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Kranz, T. M., Kopp, M., Waltes, R., Sachse, M., Duketis, E., Jarczok, T. A., et al.

(2016). Meta-analysis and association of two common polymorphisms of the 

human oxytocin receptor gene in autism spectrum disorder. Autism Res. doi: 

10. 1002/aur. 1597. [Epub ahead of print]. 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Kwon, K. J., Lee, E. J., Kim, M. K., Jeon, S. J., Choi, Y. Y., Shin, C. Y., et al. 

(2015). The potential role of melatonin on sleep deprivation-induced 

cognitive impairments: implication of FMRP on cognitive function. 

Neuroscience 301, 403–414. doi: 10. 1016/j. neuroscience. 2015. 05. 079 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Landgren, M., Svensson, L., Stromland, K., and Andersson Gronlund, M. 

(2010). Prenatal alcohol exposure and neurodevelopmental disorders in 

children adopted from eastern Europe. Pediatrics 125, e1178–e1185. doi: 10.

1542/peds. 2009-0712 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Langridge, A. T., Glasson, E. J., Nassar, N., Jacoby, P., Pennell, C., Hagan, R., 

et al. (2013). Maternal conditions and perinatal characteristics associated 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=M.+Landgren&author=L.+Svensson&author=K.+Stromland&author=M.+Andersson+Gronlund+&publication_year=2010&title=Prenatal+alcohol+exposure+and+neurodevelopmental+disorders+in+children+adopted+from+eastern+Europe&journal=Pediatrics&volume=125&pages=e1178-e1185
http://dx.doi.org/10.1542/peds.2009-0712
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20385628
http://scholar.google.com/scholar_lookup?author=K.+J.+Kwon&author=E.+J.+Lee&author=M.+K.+Kim&author=S.+J.+Jeon&author=Y.+Y.+Choi&author=C.+Y.+Shin+&publication_year=2015&title=The+potential+role+of+melatonin+on+sleep+deprivation-induced+cognitive+impairments%3A+implication+of+FMRP+on+cognitive+function&journal=Neuroscience&volume=301&pages=403-414
http://dx.doi.org/10.1016/j.neuroscience.2015.05.079
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26047724
http://scholar.google.com/scholar_lookup?author=T.+M.+Kranz&author=M.+Kopp&author=R.+Waltes&author=M.+Sachse&author=E.+Duketis&author=T.+A.+Jarczok+&publication_year=2016&title=Meta-analysis+and+association+of+two+common+polymorphisms+of+the+human+oxytocin+receptor+gene+in+autism+spectrum+disorder&journal=Autism+Res
http://dx.doi.org/10.1002/aur.1597
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26788924
http://scholar.google.com/scholar_lookup?author=P.+Krakowiak&author=C.+K.+Walker&author=A.+A.+Bremer&author=A.+S.+Baker&author=S.+Ozonoff&author=R.+L.+Hansen+&publication_year=2012&title=Maternal+metabolic+conditions+and+risk+for+autism+and+other+neurodevelopmental+disorders&journal=Pediatrics&volume=129&pages=e1121-e1128
http://dx.doi.org/10.1542/peds.2011-2583
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22492772


 Genetic syndromes, maternal diseases and... – Paper Example  Page 81

with autism spectrum disorder and intellectual disability. PLoS ONE 8: 

e50963. doi: 10. 1371/journal. pone. 0050963 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Larsson, M., Weiss, B., Janson, S., Sundell, J., and Bornehag, C. G. (2009). 

Associations between indoor environmental factors and parental-reported 

autistic spectrum disorders in children 6-8 years of age. Neurotoxicology 30, 

822–831. doi: 10. 1016/j. neuro. 2009. 01. 011 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Lasalle, J. M., Reiter, L. T., and Chamberlain, S. J. (2015). Epigenetic 

regulation of UBE3A and roles in human neurodevelopmental disorders. 

Epigenomics 7, 1213–1228. doi: 10. 2217/epi. 15. 70 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Leblanc, J. J., Degregorio, G., Centofante, E., Vogel-Farley, V. K., Barnes, K., 

Kaufmann, W. E., et al. (2015). Visual evoked potentials detect cortical 

processing deficits in Rett syndrome. Ann. Neurol. 78, 775–786. doi: 10. 

1002/ana. 24513 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Leblond, C. S., Nava, C., Polge, A., Gauthier, J., Huguet, G., Lumbroso, S., et 

al. (2014). Meta-analysis of SHANK Mutations in Autism Spectrum Disorders: 

a gradient of severity in cognitive impairments. PLoS Genet. 10: e1004580. 

doi: 10. 1371/journal. pgen. 1004580 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=J.+J.+Leblanc&author=G.+Degregorio&author=E.+Centofante&author=V.+K.+Vogel-Farley&author=K.+Barnes&author=W.+E.+Kaufmann+&publication_year=2015&title=Visual+evoked+potentials+detect+cortical+processing+deficits+in+Rett+syndrome&journal=Ann.+Neurol.&volume=78&pages=775-786
http://dx.doi.org/10.1002/ana.24513
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26332183
http://scholar.google.com/scholar_lookup?author=J.+M.+Lasalle&author=L.+T.+Reiter&author=S.+J.+Chamberlain+&publication_year=2015&title=Epigenetic+regulation+of+UBE3A+and+roles+in+human+neurodevelopmental+disorders&journal=Epigenomics&volume=7&pages=1213-1228
http://dx.doi.org/10.2217/epi.15.70
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26585570
http://scholar.google.com/scholar_lookup?author=M.+Larsson&author=B.+Weiss&author=S.+Janson&author=J.+Sundell&author=C.+G.+Bornehag+&publication_year=2009&title=Associations+between+indoor+environmental+factors+and+parental-reported+autistic+spectrum+disorders+in+children+6-8+years+of+age&journal=Neurotoxicology&volume=30&pages=822-831
http://dx.doi.org/10.1016/j.neuro.2009.01.011
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19822263
http://scholar.google.com/scholar_lookup?author=A.+T.+Langridge&author=E.+J.+Glasson&author=N.+Nassar&author=P.+Jacoby&author=C.+Pennell&author=R.+Hagan+&publication_year=2013&title=Maternal+conditions+and+perinatal+characteristics+associated+with+autism+spectrum+disorder+and+intellectual+disability&journal=PLoS+ONE&volume=8&pages=e50963
http://dx.doi.org/10.1371/journal.pone.0050963
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23308096


 Genetic syndromes, maternal diseases and... – Paper Example  Page 82

PubMed Abstract | CrossRef Full Text | Google Scholar 

Lee, B. K., Gardner, R. M., Dal, H., Svensson, A., Galanti, M. R., Rai, D., et al. 

(2012). Brief report: maternal smoking during pregnancy and autism 

spectrum disorders. J. Autism Dev. Disord. 42, 2000–2005. doi: 10. 

1007/s10803-011-1425-4 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Lee, B. K., Magnusson, C., Gardner, R. M., Blomstrom, A., Newschaffer, C. J., 

Burstyn, I., et al. (2015). Maternal hospitalization with infection during 

pregnancy and risk of autism spectrum disorders. Brain Behav. Immun. 44, 

100–105. doi: 10. 1016/j. bbi. 2014. 09. 001 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Leslie, N. R., and Longy, M. (2016). Inherited PTEN mutations and the 

prediction of phenotype. Semin. Cell Dev. Biol. 52, 30–38. doi: 10. 1016/j. 

semcdb. 2016. 01. 030 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Li, M., Fallin, M. D., Riley, A., Landa, R., Walker, S. O., Silverstein, M., et al. 

(2016). The association of maternal obesity and diabetes with autism and 

other developmental disabilities. Pediatrics 137: e20152206. doi: 10. 

1542/peds. 2015-2206 

PubMed Abstract | CrossRef Full Text | Google Scholar 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=M.+Li&author=M.+D.+Fallin&author=A.+Riley&author=R.+Landa&author=S.+O.+Walker&author=M.+Silverstein+&publication_year=2016&title=The+association+of+maternal+obesity+and+diabetes+with+autism+and+other+developmental+disabilities&journal=Pediatrics&volume=137&pages=e20152206
http://dx.doi.org/10.1542/peds.2015-2206
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26826214
http://scholar.google.com/scholar_lookup?author=N.+R.+Leslie&author=M.+Longy+&publication_year=2016&title=Inherited+PTEN+mutations+and+the+prediction+of+phenotype&journal=Semin.+Cell+Dev.+Biol.&volume=52&pages=30-38
http://dx.doi.org/10.1016/j.semcdb.2016.01.030
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26827793
http://scholar.google.com/scholar_lookup?author=B.+K.+Lee&author=C.+Magnusson&author=R.+M.+Gardner&author=A.+Blomstrom&author=C.+J.+Newschaffer&author=I.+Burstyn+&publication_year=2015&title=Maternal+hospitalization+with+infection+during+pregnancy+and+risk+of+autism+spectrum+disorders&journal=Brain+Behav.+Immun.&volume=44&pages=100-105
http://dx.doi.org/10.1016/j.bbi.2014.09.001
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25218900
http://scholar.google.com/scholar_lookup?author=B.+K.+Lee&author=R.+M.+Gardner&author=H.+Dal&author=A.+Svensson&author=M.+R.+Galanti&author=D.+Rai+&publication_year=2012&title=Brief+report%3A+maternal+smoking+during+pregnancy+and+autism+spectrum+disorders&journal=J.+Autism+Dev.+Disord.&volume=42&pages=2000-2005
http://dx.doi.org/10.1007/s10803-011-1425-4
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22173844
http://scholar.google.com/scholar_lookup?author=C.+S.+Leblond&author=C.+Nava&author=A.+Polge&author=J.+Gauthier&author=G.+Huguet&author=S.+Lumbroso+&publication_year=2014&title=Meta-analysis+of+SHANK+Mutations+in+Autism+Spectrum+Disorders%3A+a+gradient+of+severity+in+cognitive+impairments&journal=PLoS+Genet.&volume=10&pages=e1004580
http://dx.doi.org/10.1371/journal.pgen.1004580
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25188300


 Genetic syndromes, maternal diseases and... – Paper Example  Page 83

Li, J., Zhao, L., You, Y., Lu, T., Jia, M., Yu, H., et al. (2015). Schizophrenia 

related variants in CACNA1C also confer risk of autism. PLoS ONE 10: 

e0133247. doi: 10. 1371/journal. pone. 0133247 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Liew, Z., Ritz, B., Virk, J., and Olsen, J. (2015). Maternal use of 

acetaminophen during pregnancy and risk of autism spectrum disorders in 

childhood: a Danish national birth cohort study. Autism Res . doi: 10. 

1002/aur. 1591. [Epub ahead of print]. 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Loparo, D., and Waldman, I. D. (2015). The oxytocin receptor gene (OXTR) is 

associated with autism spectrum disorder: a meta-analysis. Mol. Psychiatry 

20, 640–646. doi: 10. 1038/mp. 2014. 77 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Lopez-Pison, J., Rubio-Rubio, R., Urena-Hornos, T., Omenaca-Teres, M., Sans, 

A., Cabrerizo de Diago, R., et al. (2005). [Retrospective diagnosis of 

congenital infection by cytomegalovirus in the case of one infant]. Rev. 

Neurol. 40, 733–736. 

PubMed Abstract | Google Scholar 

Love, E. R., Crum, J., and Bhattacharya, S. (2012). Independent effects of 

pregnancy induced hypertension on childhood development: a retrospective 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=J.+Lopez-Pison&author=R.+Rubio-Rubio&author=T.+Urena-Hornos&author=M.+Omenaca-Teres&author=A.+Sans&author=R.+Cabrerizo+de+Diago+&publication_year=2005&title=%5BRetrospective+diagnosis+of+congenital+infection+by+cytomegalovirus+in+the+case+of+one+infant%5D&journal=Rev.+Neurol.&volume=40&pages=733-736
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15973639
http://scholar.google.com/scholar_lookup?author=D.+Loparo&author=I.+D.+Waldman+&publication_year=2015&title=The+oxytocin+receptor+gene+(OXTR)+is+associated+with+autism+spectrum+disorder%3A+a+meta-analysis&journal=Mol.+Psychiatry&volume=20&pages=640-646
http://dx.doi.org/10.1038/mp.2014.77
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25092245
http://scholar.google.com/scholar_lookup?author=Z.+Liew&author=B.+Ritz&author=J.+Virk&author=J.+Olsen+&publication_year=2015&title=Maternal+use+of+acetaminophen+during+pregnancy+and+risk+of+autism+spectrum+disorders+in+childhood%3A+a+Danish+national+birth+cohort+study&journal=Autism+Res
http://dx.doi.org/10.1002/aur.1591
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26688372
http://scholar.google.com/scholar_lookup?author=J.+Li&author=L.+Zhao&author=Y.+You&author=T.+Lu&author=M.+Jia&author=H.+Yu+&publication_year=2015&title=Schizophrenia+related+variants+in+CACNA1C+also+confer+risk+of+autism&journal=PLoS+ONE&volume=10&pages=e0133247
http://dx.doi.org/10.1371/journal.pone.0133247
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26204268


 Genetic syndromes, maternal diseases and... – Paper Example  Page 84

cohort study. Eur. J. Obstet. Gynecol. Reprod. Biol. 165, 219–224. doi: 10. 

1016/j. ejogrb. 2012. 08. 015 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Lyall, K., Pauls, D. L., Spiegelman, D., Ascherio, A., and Santangelo, S. L. 

(2012). Pregnancy complications and obstetric suboptimality in association 

with autism spectrum disorders in children of the Nurses' Health Study II. 

Autism Res. 5, 21–30. doi: 10. 1002/aur. 228 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Maimburg, R. D., and Vaeth, M. (2006). Perinatal risk factors and infantile 

autism. Acta Psychiatr. Scand. 114, 257–264. doi: 10. 1111/j. 1600-0447. 

2006. 00805. x 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Malm, H., Brown, A. S., Gissler, M., Gyllenberg, D., Hinkka-Yli-Salomäki, S., et 

al. (2016). Gestational exposure to selective serotonin reuptake inhibitors 

and offspring psychiatric disorders: a national register-based study. J. Am. 

Acad. Child Adolesc. Psychiatry . 55, 359–366. doi: 10. 1016/j. jaac. 2016. 02.

013 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Mann, J. R., McDermott, S., Bao, H., Hardin, J., and Gregg, A. (2010). Pre-

eclampsia, birth weight, and autism spectrum disorders. J. Autism Dev. 

Disord. 40, 548–554. doi: 10. 1007/s10803-009-0903-4 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=H.+Malm&author=A.+S.+Brown&author=M.+Gissler&author=D.+Gyllenberg&author=S.+Hinkka-Yli-Salom%C3%A4ki+&publication_year=2016&title=Gestational+exposure+to+selective+serotonin+reuptake+inhibitors+and+offspring+psychiatric+disorders%3A+a+national+register-based+study&journal=J.+Am.+Acad.+Child+Adolesc.+Psychiatry&volume=55&pages=359-366
http://dx.doi.org/10.1016/j.jaac.2016.02.013
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=27126849
http://scholar.google.com/scholar_lookup?author=R.+D.+Maimburg&author=M.+Vaeth+&publication_year=2006&title=Perinatal+risk+factors+and+infantile+autism&journal=Acta+Psychiatr.+Scand.&volume=114&pages=257-264
http://dx.doi.org/10.1111/j.1600-0447.2006.00805.x
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=16968363
http://scholar.google.com/scholar_lookup?author=K.+Lyall&author=D.+L.+Pauls&author=D.+Spiegelman&author=A.+Ascherio&author=S.+L.+Santangelo+&publication_year=2012&title=Pregnancy+complications+and+obstetric+suboptimality+in+association+with+autism+spectrum+disorders+in+children+of+the+Nurses'+Health+Study+II&journal=Autism+Res.&volume=5&pages=21-30
http://dx.doi.org/10.1002/aur.228
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21972225
http://scholar.google.com/scholar_lookup?author=E.+R.+Love&author=J.+Crum&author=S.+Bhattacharya+&publication_year=2012&title=Independent+effects+of+pregnancy+induced+hypertension+on+childhood+development%3A+a+retrospective+cohort+study&journal=Eur.+J.+Obstet.+Gynecol.+Reprod.+Biol.&volume=165&pages=219-224
http://dx.doi.org/10.1016/j.ejogrb.2012.08.015
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22948131


 Genetic syndromes, maternal diseases and... – Paper Example  Page 85

PubMed Abstract | CrossRef Full Text | Google Scholar 

Marques-Dias, M. J., Gonzalez, C. H., and Rosemberg, S. (2003). Mobius 

sequence in children exposed in utero to misoprostol: neuropathological 

study of three cases. Birth Defects Res. Part A Clin. Mol. Teratol. 67, 1002–

1007. doi: 10. 1002/bdra. 10144 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Mazina, V., Gerdts, J., Trinh, S., Ankenman, K., Ward, T., Dennis, M. Y., et al. 

(2015). Epigenetics of autism-related impairment: copy number variation 

and maternal infection. J. Dev. Behav. Pediatr. 36, 61–67. doi: 10. 1097/DBP. 

0000000000000126 

PubMed Abstract | CrossRef Full Text | Google Scholar 

McBride, K. L., Varga, E. A., Pastore, M. T., Prior, T. W., Manickam, K., Atkin, J.

F., et al. (2010). Confirmation study of PTEN mutations among individuals 

with autism or developmental delays/mental retardation and macrocephaly. 

Autism Res. 3, 137–141. doi: 10. 1002/aur. 132 

PubMed Abstract | CrossRef Full Text | Google Scholar 

McDuffie, A., Thurman, A. J., Hagerman, R. J., and Abbeduto, L. (2015). 

Symptoms of autism in males with fragile X Syndrome: a comparison to 

nonsyndromic ASD using current ADI-R scores. J. Autism Dev. Disord. 45, 

1925–1937. doi: 10. 1007/s10803-013-2013-6 

PubMed Abstract | CrossRef Full Text | Google Scholar 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=A.+McDuffie&author=A.+J.+Thurman&author=R.+J.+Hagerman&author=L.+Abbeduto+&publication_year=2015&title=Symptoms+of+autism+in+males+with+fragile+X+Syndrome%3A+a+comparison+to+nonsyndromic+ASD+using+current+ADI-R+scores&journal=J.+Autism+Dev.+Disord.&volume=45&pages=1925-1937
http://dx.doi.org/10.1007/s10803-013-2013-6
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24414079
http://scholar.google.com/scholar_lookup?author=K.+L.+McBride&author=E.+A.+Varga&author=M.+T.+Pastore&author=T.+W.+Prior&author=K.+Manickam&author=J.+F.+Atkin+&publication_year=2010&title=Confirmation+study+of+PTEN+mutations+among+individuals+with+autism+or+developmental+delays%2Fmental+retardation+and+macrocephaly&journal=Autism+Res.&volume=3&pages=137-141
http://dx.doi.org/10.1002/aur.132
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20533527
http://scholar.google.com/scholar_lookup?author=V.+Mazina&author=J.+Gerdts&author=S.+Trinh&author=K.+Ankenman&author=T.+Ward&author=M.+Y.+Dennis+&publication_year=2015&title=Epigenetics+of+autism-related+impairment%3A+copy+number+variation+and+maternal+infection&journal=J.+Dev.+Behav.+Pediatr.&volume=36&pages=61-67
http://dx.doi.org/10.1097/DBP.0000000000000126
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25629966
http://scholar.google.com/scholar_lookup?author=M.+J.+Marques-Dias&author=C.+H.+Gonzalez&author=S.+Rosemberg+&publication_year=2003&title=Mobius+sequence+in+children+exposed+in+utero+to+misoprostol%3A+neuropathological+study+of+three+cases&journal=Birth+Defects+Res.+Part+A+Clin.+Mol.+Teratol.&volume=67&pages=1002-1007
http://dx.doi.org/10.1002/bdra.10144
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=14745923
http://scholar.google.com/scholar_lookup?author=J.+R.+Mann&author=S.+McDermott&author=H.+Bao&author=J.+Hardin&author=A.+Gregg+&publication_year=2010&title=Pre-eclampsia,+birth+weight,+and+autism+spectrum+disorders&journal=J.+Autism+Dev.+Disord.&volume=40&pages=548-554
http://dx.doi.org/10.1007/s10803-009-0903-4
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19936906


 Genetic syndromes, maternal diseases and... – Paper Example  Page 86

Meador, K. J., Baker, G., Cohen, M. J., Gaily, E., and Westerveld, M. (2007). 

Cognitive/behavioral teratogenetic effects of antiepileptic drugs. Epilepsy 

Behav. 11, 292–302. doi: 10. 1016/j. yebeh. 2007. 08. 009 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Meador, K. J., Baker, G. A., Browning, N., Clayton-Smith, J., Combs-Cantrell, 

D. T., Cohen, M., et al. (2009). Cognitive function at 3 years of age after fetal 

exposure to antiepileptic drugs. N. Engl. J. Med. 360, 1597–1605. doi: 10. 

1056/NEJMoa0803531 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Mekinian, A., Lachassinne, E., Nicaise-Roland, P., Carbillon, L., Motta, M., 

Vicaut, E., et al. (2013). European registry of babies born to mothers with 

antiphospholipid syndrome. Ann. Rheum. Dis. 72, 217–222. doi: 10. 

1136/annrheumdis-2011-201167 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Meloni, I., Bruttini, M., Longo, I., Mari, F., Rizzolio, F., D'adamo, P., et al. 

(2000). A mutation in the rett syndrome gene, MECP2, causes X-linked 

mental retardation and progressive spasticity in males. Am. J. Hum. Genet. 

67, 982–985. doi: 10. 1086/303078 

PubMed Abstract | CrossRef Full Text | Google Scholar 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=I.+Meloni&author=M.+Bruttini&author=I.+Longo&author=F.+Mari&author=F.+Rizzolio&author=P.+D'adamo+&publication_year=2000&title=A+mutation+in+the+rett+syndrome+gene,+MECP2,+causes+X-linked+mental+retardation+and+progressive+spasticity+in+males&journal=Am.+J.+Hum.+Genet.&volume=67&pages=982-985
http://dx.doi.org/10.1086/303078
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=10986043
http://scholar.google.com/scholar_lookup?author=A.+Mekinian&author=E.+Lachassinne&author=P.+Nicaise-Roland&author=L.+Carbillon&author=M.+Motta&author=E.+Vicaut+&publication_year=2013&title=European+registry+of+babies+born+to+mothers+with+antiphospholipid+syndrome&journal=Ann.+Rheum.+Dis.&volume=72&pages=217-222
http://dx.doi.org/10.1136/annrheumdis-2011-201167
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22589374
http://scholar.google.com/scholar_lookup?author=K.+J.+Meador&author=G.+A.+Baker&author=N.+Browning&author=J.+Clayton-Smith&author=D.+T.+Combs-Cantrell&author=M.+Cohen+&publication_year=2009&title=Cognitive+function+at+3+years+of+age+after+fetal+exposure+to+antiepileptic+drugs&journal=N.+Engl.+J.+Med.&volume=360&pages=1597-1605
http://dx.doi.org/10.1056/NEJMoa0803531
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19369666
http://scholar.google.com/scholar_lookup?author=K.+J.+Meador&author=G.+Baker&author=M.+J.+Cohen&author=E.+Gaily&author=M.+Westerveld+&publication_year=2007&title=Cognitive%2Fbehavioral+teratogenetic+effects+of+antiepileptic+drugs&journal=Epilepsy+Behav.&volume=11&pages=292-302
http://dx.doi.org/10.1016/j.yebeh.2007.08.009
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17996637


 Genetic syndromes, maternal diseases and... – Paper Example  Page 87

Mendola, P., Selevan, S. G., Gutter, S., and Rice, D. (2002). Environmental 

factors associated with a spectrum of neurodevelopmental deficits. Ment. 

Retard. Dev. Disabil. Res. Rev. 8, 188–197. doi: 10. 1002/mrdd. 10033 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Mieses, A. M., Tavassoli, T., Li, E., Soorya, L., Lurie, S., Wang, A. T., et al. 

(2016). Brief report: sensory reactivity in children with Phelan-McDermid 

syndrome. J. Autism Dev. Disord. 46, 2508–2513. doi: 10. 1007/s10803-016-

2754-0 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Miller, M., Bales, K. L., Taylor, S. L., Yoon, J., Hostetler, C. M., Carter, C. S., et 

al. (2013). Oxytocin and vasopressin in children and adolescents with autism 

spectrum disorders: sex differences and associations with symptoms. Autism

Res. 6, 91–102. doi: 10. 1002/aur. 1270 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Modahl, C., Green, L., Fein, D., Morris, M., Waterhouse, L., Feinstein, C., et al.

(1998). Plasma oxytocin levels in autistic children. Biol. Psychiatry 43, 270–

277. doi: 10. 1016/S0006-3223(97)00439-3 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Moore, S. J., Turnpenny, P., Quinn, A., Glover, S., Lloyd, D. J., Montgomery, T.,

et al. (2000). A clinical study of 57 children with fetal anticonvulsant 

syndromes. J. Med. Genet. 37, 489–497. doi: 10. 1136/jmg. 37. 7. 489 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=C.+Modahl&author=L.+Green&author=D.+Fein&author=M.+Morris&author=L.+Waterhouse&author=C.+Feinstein+&publication_year=1998&title=Plasma+oxytocin+levels+in+autistic+children&journal=Biol.+Psychiatry&volume=43&pages=270-277
http://dx.doi.org/10.1016/S0006-3223(97)00439-3
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=9513736
http://scholar.google.com/scholar_lookup?author=M.+Miller&author=K.+L.+Bales&author=S.+L.+Taylor&author=J.+Yoon&author=C.+M.+Hostetler&author=C.+S.+Carter+&publication_year=2013&title=Oxytocin+and+vasopressin+in+children+and+adolescents+with+autism+spectrum+disorders%3A+sex+differences+and+associations+with+symptoms&journal=Autism+Res.&volume=6&pages=91-102
http://dx.doi.org/10.1002/aur.1270
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23413037
http://scholar.google.com/scholar_lookup?author=A.+M.+Mieses&author=T.+Tavassoli&author=E.+Li&author=L.+Soorya&author=S.+Lurie&author=A.+T.+Wang+&publication_year=2016&title=Brief+report%3A+sensory+reactivity+in+children+with+Phelan-McDermid+syndrome&journal=J.+Autism+Dev.+Disord.&volume=46&pages=2508-2513
http://dx.doi.org/10.1007/s10803-016-2754-0
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26914612
http://scholar.google.com/scholar_lookup?author=P.+Mendola&author=S.+G.+Selevan&author=S.+Gutter&author=D.+Rice+&publication_year=2002&title=Environmental+factors+associated+with+a+spectrum+of+neurodevelopmental+deficits&journal=Ment.+Retard.+Dev.+Disabil.+Res.+Rev.&volume=8&pages=188-197
http://dx.doi.org/10.1002/mrdd.10033
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=12216063


 Genetic syndromes, maternal diseases and... – Paper Example  Page 88

PubMed Abstract | CrossRef Full Text | Google Scholar 

Moss, J., and Howlin, P. (2009). Autism spectrum disorders in genetic 

syndromes: implications for diagnosis, intervention and understanding the 

wider autism spectrum disorder population. J. Intellect. Disabil. Res. 53, 852–

873. doi: 10. 1111/j. 1365-2788. 2009. 01197. x 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Nahum Sacks, K., Friger, M., Shoham-Vardi, I., Abokaf, H., Speigel, E., 

Sergienko, R., et al. (2016). Prenatal exposure to gestational diabetes 

mellitus as an independent risk factor for long- term neuropsychiatric 

morbidity of the offspring. Am. J. Obstet. Gynecol . doi: 10. 1016/j. ajog. 

2016. 03. 030. [Epub ahead of print]. 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Nanson, J. L. (1992). Autism in fetal alcohol syndrome: a report of six cases. 

Alcohol. Clin. Exp. Res. 16, 558–565. doi: 10. 1111/j. 1530-0277. 1992. 

tb01417. x 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Newman, I., Leader, G., Chen, J. L., and Mannion, A. (2015). An analysis of 

challenging behavior, comorbid psychopathology, and 

attention-deficit/hyperactivity disorder in fragile X syndrome. Res. Dev. 

Disabil. 38, 7–17. doi: 10. 1016/j. ridd. 2014. 11. 003 

PubMed Abstract | CrossRef Full Text | Google Scholar 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=I.+Newman&author=G.+Leader&author=J.+L.+Chen&author=A.+Mannion+&publication_year=2015&title=An+analysis+of+challenging+behavior,+comorbid+psychopathology,+and+attention-deficit%2Fhyperactivity+disorder+in+fragile+X+syndrome&journal=Res.+Dev.+Disabil.&volume=38&pages=7-17
http://dx.doi.org/10.1016/j.ridd.2014.11.003
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25543996
http://scholar.google.com/scholar_lookup?author=J.+L.+Nanson+&publication_year=1992&title=Autism+in+fetal+alcohol+syndrome%3A+a+report+of+six+cases&journal=Alcohol.+Clin.+Exp.+Res.&volume=16&pages=558-565
http://dx.doi.org/10.1111/j.1530-0277.1992.tb01417.x
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=1626656
http://scholar.google.com/scholar_lookup?author=K.+Nahum+Sacks&author=M.+Friger&author=I.+Shoham-Vardi&author=H.+Abokaf&author=E.+Speigel&author=R.+Sergienko+&publication_year=2016&title=Prenatal+exposure+to+gestational+diabetes+mellitus+as+an+independent+risk+factor+for+long-+term+neuropsychiatric+morbidity+of+the+offspring&journal=Am.+J.+Obstet.+Gynecol
http://dx.doi.org/10.1016/j.ajog.2016.03.030
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=27018463
http://scholar.google.com/scholar_lookup?author=J.+Moss&author=P.+Howlin+&publication_year=2009&title=Autism+spectrum+disorders+in+genetic+syndromes%3A+implications+for+diagnosis,+intervention+and+understanding+the+wider+autism+spectrum+disorder+population&journal=J.+Intellect.+Disabil.+Res.&volume=53&pages=852-873
http://dx.doi.org/10.1111/j.1365-2788.2009.01197.x
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19708861
http://scholar.google.com/scholar_lookup?author=S.+J.+Moore&author=P.+Turnpenny&author=A.+Quinn&author=S.+Glover&author=D.+J.+Lloyd&author=T.+Montgomery+&publication_year=2000&title=A+clinical+study+of+57+children+with+fetal+anticonvulsant+syndromes&journal=J.+Med.+Genet.&volume=37&pages=489-497
http://dx.doi.org/10.1136/jmg.37.7.489
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=10882750


 Genetic syndromes, maternal diseases and... – Paper Example  Page 89

Ogata, H., Ihara, H., Murakami, N., Gito, M., Kido, Y., and Nagai, T. (2014). 

Autism spectrum disorders and hyperactive/impulsive behaviors in Japanese 

patients with Prader-Willi syndrome: a comparison between maternal 

uniparental disomy and deletion cases. Am. J. Med. Genet. A 164A, 2180–

2186. doi: 10. 1002/ajmg. a. 36615 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Ornoy, A. (2009). Valproic acid in pregnancy: how much are we endangering 

the embryo and fetus? Reprod. Toxicol. 28, 1–10. doi: 10. 1016/j. reprotox. 

2009. 02. 014 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Ornoy, A., Ratzon, N., Greenbaum, C., Wolf, A., and Dulitzky, M. (2001). 

School-age children born to diabetic mothers and to mothers with gestational

diabetes exhibit a high rate of inattention and fine and gross motor 

impairment. J. Pediatr. Endocrinol. Metab. 14(Suppl. 1), 681–689. doi: 10. 

1515/jpem. 2001. 14. s1. 681 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Ornoy, A., Reece, E. A., Pavlinkova, G., Kappen, C., and Miller, R. K. (2015a). 

Effect of maternal diabetes on the embryo, fetus, and children: congenital 

anomalies, genetic and epigenetic changes and developmental outcomes. 

Birth Defects Res. C Embryo Today 105, 53–72. doi: 10. 1002/bdrc. 21090 

PubMed Abstract | CrossRef Full Text | Google Scholar 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=A.+Ornoy&author=E.+A.+Reece&author=G.+Pavlinkova&author=C.+Kappen&author=R.+K.+Miller+&publication_year=2015a&title=Effect+of+maternal+diabetes+on+the+embryo,+fetus,+and+children%3A+congenital+anomalies,+genetic+and+epigenetic+changes+and+developmental+outcomes&journal=Birth+Defects+Res.+C+Embryo+Today&volume=105&pages=53-72
http://dx.doi.org/10.1002/bdrc.21090
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25783684
http://scholar.google.com/scholar_lookup?author=A.+Ornoy&author=N.+Ratzon&author=C.+Greenbaum&author=A.+Wolf&author=M.+Dulitzky+&publication_year=2001&title=School-age+children+born+to+diabetic+mothers+and+to+mothers+with+gestational+diabetes+exhibit+a+high+rate+of+inattention+and+fine+and+gross+motor+impairment.&journal=J.+Pediatr.+Endocrinol.+Metab.&volume=14&pages=681-689
http://dx.doi.org/10.1515/jpem.2001.14.s1.681
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=11393563
http://scholar.google.com/scholar_lookup?author=A.+Ornoy+&publication_year=2009&title=Valproic+acid+in+pregnancy%3A+how+much+are+we+endangering+the+embryo+and+fetus%3F&journal=Reprod.+Toxicol.&volume=28&pages=1-10
http://dx.doi.org/10.1016/j.reprotox.2009.02.014
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19490988
http://scholar.google.com/scholar_lookup?author=H.+Ogata&author=H.+Ihara&author=N.+Murakami&author=M.+Gito&author=Y.+Kido&author=T.+Nagai+&publication_year=2014&title=Autism+spectrum+disorders+and+hyperactive%2Fimpulsive+behaviors+in+Japanese+patients+with+Prader-Willi+syndrome%3A+a+comparison+between+maternal+uniparental+disomy+and+deletion+cases&journal=Am.+J.+Med.+Genet.+A&volume=164A&pages=2180-2186
http://dx.doi.org/10.1002/ajmg.a.36615
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24850752


 Genetic syndromes, maternal diseases and... – Paper Example  Page 90

Ornoy, A., Weinstein-Fudim, L., and Ergaz, Z. (2015b). Prenatal factors 

associated with autism spectrum disorder (ASD). Reprod. Toxicol. 56, 155–

169. doi: 10. 1016/j. reprotox. 2015. 05. 007 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Pereira, P. K., Lovisi, G. M., Pilowsky, D. L., Lima, L. A., and Legay, L. F. 

(2009). Depression during pregnancy: prevalence and risk factors among 

women attending a public health clinic in Rio de Janeiro, Brazil. Cad. Saude 

Publica 25, 2725–2736. doi: 10. 1590/S0102-311X2009001200019 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Peters, S. U., Bird, L. M., Kimonis, V., Glaze, D. G., Shinawi, L. M., Bichell, T. J.,

et al. (2010). Double-blind therapeutic trial in Angelman syndrome using 

betaine and folic acid. Am. J. Med. Genet. A 152A, 1994–2001. doi: 10. 

1002/ajmg. a. 33509 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Pini, G., Congiu, L., Benincasa, A., Dimarco, P., Bigoni, S., Dyer, A. H., et al. 

(2016). Illness severity, social and cognitive ability, and eeg analysis of ten 

patients with rett syndrome treated with mecasermin (recombinant human 

IGF-1). Autism Res. Treat. 2016: 5073078. doi: 10. 1155/2016/5073078 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Plummer, J. T., Evgrafov, O. V., Bergman, M. Y., Friez, M., Haiman, C. A., 

Levitt, P., et al. (2013). Transcriptional regulation of the MET receptor 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=G.+Pini&author=L.+Congiu&author=A.+Benincasa&author=P.+Dimarco&author=S.+Bigoni&author=A.+H.+Dyer+&publication_year=2016&title=Illness+severity,+social+and+cognitive+ability,+and+eeg+analysis+of+ten+patients+with+rett+syndrome+treated+with+mecasermin+(recombinant+human+IGF-1)&journal=Autism+Res.+Treat.&volume=2016&pages=5073078
http://dx.doi.org/10.1155/2016/5073078
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26925263
http://scholar.google.com/scholar_lookup?author=S.+U.+Peters&author=L.+M.+Bird&author=V.+Kimonis&author=D.+G.+Glaze&author=L.+M.+Shinawi&author=T.+J.+Bichell+&publication_year=2010&title=Double-blind+therapeutic+trial+in+Angelman+syndrome+using+betaine+and+folic+acid&journal=Am.+J.+Med.+Genet.+A&volume=152A&pages=1994-2001
http://dx.doi.org/10.1002/ajmg.a.33509
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20635355
http://scholar.google.com/scholar_lookup?author=P.+K.+Pereira&author=G.+M.+Lovisi&author=D.+L.+Pilowsky&author=L.+A.+Lima&author=L.+F.+Legay+&publication_year=2009&title=Depression+during+pregnancy%3A+prevalence+and+risk+factors+among+women+attending+a+public+health+clinic+in+Rio+de+Janeiro,+Brazil&journal=Cad.+Saude+Publica&volume=25&pages=2725-2736
http://dx.doi.org/10.1590/S0102-311X2009001200019
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=20191163
http://scholar.google.com/scholar_lookup?author=A.+Ornoy&author=L.+Weinstein-Fudim&author=Z.+Ergaz+&publication_year=2015b&title=Prenatal+factors+associated+with+autism+spectrum+disorder+(ASD)&journal=Reprod.+Toxicol.&volume=56&pages=155-169
http://dx.doi.org/10.1016/j.reprotox.2015.05.007
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26021712


 Genetic syndromes, maternal diseases and... – Paper Example  Page 91

tyrosine kinase gene by MeCP2 and sex-specific expression in autism and 

Rett syndrome. Transl. Psychiatry 3, e316. doi: 10. 1038/tp. 2013. 91 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Poot, M. (2015). Connecting the CNTNAP2 networks with 

neurodevelopmental disorders. Mol. Syndromol. 6, 7–22. doi: 10. 

1159/000371594 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Rai, D., Lee, B. K., Dalman, C., Golding, J., Lewis, G., and Magnusson, C. 

(2013). Parental depression, maternal antidepressant use during pregnancy, 

and risk of autism spectrum disorders: population based case-control study. 

BMJ 346: f2059. doi: 10. 1136/bmj. f2059 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Rasalam, A. D., Hailey, H., Williams, J. H., Moore, S. J., Turnpenny, P. D., 

Lloyd, D. J., et al. (2005). Characteristics of fetal anticonvulsant syndrome 

associated autistic disorder. Dev. Med. Child Neurol. 47, 551–555. doi: 10. 

1017/S0012162205001076 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Ratsep, M. T., Paolozza, A., Hickman, A. F., Maser, B., Kay, V. R., Mohammad,

S., et al. (2016). Brain structural and vascular anatomy is altered in offspring 

of pre-eclamptic pregnancies: a pilot study. AJNR Am. J. Neuroradiol . 37, 

939–945. doi: 10. 3174/ajnr. A4640 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=A.+D.+Rasalam&author=H.+Hailey&author=J.+H.+Williams&author=S.+J.+Moore&author=P.+D.+Turnpenny&author=D.+J.+Lloyd+&publication_year=2005&title=Characteristics+of+fetal+anticonvulsant+syndrome+associated+autistic+disorder&journal=Dev.+Med.+Child+Neurol.&volume=47&pages=551-555
http://dx.doi.org/10.1017/S0012162205001076
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=16108456
http://scholar.google.com/scholar_lookup?author=D.+Rai&author=B.+K.+Lee&author=C.+Dalman&author=J.+Golding&author=G.+Lewis&author=C.+Magnusson+&publication_year=2013&title=Parental+depression,+maternal+antidepressant+use+during+pregnancy,+and+risk+of+autism+spectrum+disorders%3A+population+based+case-control+study&journal=BMJ&volume=346&pages=f2059
http://dx.doi.org/10.1136/bmj.f2059
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23604083
http://scholar.google.com/scholar_lookup?author=M.+Poot+&publication_year=2015&title=Connecting+the+CNTNAP2+networks+with+neurodevelopmental+disorders&journal=Mol.+Syndromol.&volume=6&pages=7-22
http://dx.doi.org/10.1159/000371594
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25852443
http://scholar.google.com/scholar_lookup?author=J.+T.+Plummer&author=O.+V.+Evgrafov&author=M.+Y.+Bergman&author=M.+Friez&author=C.+A.+Haiman&author=P.+Levitt+&publication_year=2013&title=Transcriptional+regulation+of+the+MET+receptor+tyrosine+kinase+gene+by+MeCP2+and+sex-specific+expression+in+autism+and+Rett+syndrome&journal=Transl.+Psychiatry&volume=3&pages=e316
http://dx.doi.org/10.1038/tp.2013.91
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24150225


 Genetic syndromes, maternal diseases and... – Paper Example  Page 92

PubMed Abstract | CrossRef Full Text | Google Scholar 

Raz, R., Roberts, A. L., Lyall, K., Hart, J. E., Just, A. C., Laden, F., et al. 

(2015a). Autism spectrum disorder and particulate matter air pollution 

before, during, and after pregnancy: a nested case-control analysis within 

the nurses' health study ii cohort. Environ. Health Perspect. 123, 264–270. 

doi: 10. 1289/ehp. 1408133 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Raz, R., Weisskopf, M. G., Davidovitch, M., Pinto, O., and Levine, H. (2015b). 

Differences in autism spectrum disorders incidence by sub-populations in 

israel 1992-2009: a total population study. J. Autism Dev. Disord . doi: 10. 

1007/s10803-014-2262-z 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Richards, C., Jones, C., Groves, L., Moss, J., and Oliver, C. (2015). Prevalence 

of autism spectrum disorder phenomenology in genetic disorders: a 

systematic review and meta-analysis. Lancet Psychiatry 2, 909–916. doi: 10. 

1016/S2215-0366(15)00376-4 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Roberts, A. L., Lyall, K., Hart, J. E., Laden, F., Just, A. C., Bobb, J. F., et al. 

(2013). Perinatal air pollutant exposures and autism spectrum disorder in the

children of Nurses' Health Study II participants. Environ. Health Perspect. 

121, 978–984. doi: 10. 1289/ehp. 1206187 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=C.+Richards&author=C.+Jones&author=L.+Groves&author=J.+Moss&author=C.+Oliver+&publication_year=2015&title=Prevalence+of+autism+spectrum+disorder+phenomenology+in+genetic+disorders%3A+a+systematic+review+and+meta-analysis&journal=Lancet+Psychiatry&volume=2&pages=909-916
http://dx.doi.org/10.1016/S2215-0366(15)00376-4
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26341300
http://scholar.google.com/scholar_lookup?author=R.+Raz&author=M.+G.+Weisskopf&author=M.+Davidovitch&author=O.+Pinto&author=H.+Levine+&publication_year=2015b&title=Differences+in+autism+spectrum+disorders+incidence+by+sub-populations+in+israel+1992-2009%3A+a+total+population+study&journal=J.+Autism+Dev.+Disord
http://dx.doi.org/10.1007/s10803-014-2262-z
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25287899
http://scholar.google.com/scholar_lookup?author=R.+Raz&author=A.+L.+Roberts&author=K.+Lyall&author=J.+E.+Hart&author=A.+C.+Just&author=F.+Laden+&publication_year=2015a&title=Autism+spectrum+disorder+and+particulate+matter+air+pollution+before,+during,+and+after+pregnancy%3A+a+nested+case-control+analysis+within+the+nurses'+health+study+ii+cohort&journal=Environ.+Health+Perspect.&volume=123&pages=264-270
http://dx.doi.org/10.1289/ehp.1408133
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25522338
http://scholar.google.com/scholar_lookup?author=M.+T.+Ratsep&author=A.+Paolozza&author=A.+F.+Hickman&author=B.+Maser&author=V.+R.+Kay&author=S.+Mohammad+&publication_year=2016&title=Brain+structural+and+vascular+anatomy+is+altered+in+offspring+of+pre-eclamptic+pregnancies%3A+a+pilot+study&journal=AJNR+Am.+J.+Neuroradiol&volume=37&pages=939-945
http://dx.doi.org/10.3174/ajnr.A4640
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26721772


 Genetic syndromes, maternal diseases and... – Paper Example  Page 93

PubMed Abstract | CrossRef Full Text | Google Scholar 

Roberts, E. M., English, P. B., Grether, J. K., Windham, G. C., Somberg, L., and

Wolff, C. (2007). Maternal residence near agricultural pesticide applications 

and autism spectrum disorders among children in the California Central 

Valley. Environ. Health Perspect. 115, 1482–1489. doi: 10. 1289/ehp. 10168 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Rodier, P. M., Ingram, J. L., Tisdale, B., and Croog, V. J. (1997). Linking 

etiologies in humans and animal models: studies of autism. Reprod. Toxicol. 

11, 417–422. doi: 10. 1016/S0890-6238(97)80001-U 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Roe, D. A., Little, B. B., Bawdon, R. E., and Gilstrap, L. C. III. (1990). 

Metabolism of cocaine by human placentas: implications for fetal exposure. 

Am. J. Obstet. Gynecol. 163, 715–718. doi: 10. 1016/0002-9378(90)91054-G 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Rosen, B. N., Lee, B. K., Lee, N. L., Yang, Y., and Burstyn, I. (2015). Maternal 

smoking and autism spectrum disorder: a meta-analysis. J. Autism Dev. 

Disord. 45, 1689–1698. doi: 10. 1007/s10803-014-2327-z 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Rossignol, D. A., and Frye, R. E. (2012). A review of research trends in 

physiological abnormalities in autism spectrum disorders: immune 

dysregulation, inflammation, oxidative stress, mitochondrial dysfunction and 
https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=B.+N.+Rosen&author=B.+K.+Lee&author=N.+L.+Lee&author=Y.+Yang&author=I.+Burstyn+&publication_year=2015&title=Maternal+smoking+and+autism+spectrum+disorder%3A+a+meta-analysis&journal=J.+Autism+Dev.+Disord.&volume=45&pages=1689-1698
http://dx.doi.org/10.1007/s10803-014-2327-z
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25432101
http://scholar.google.com/scholar_lookup?author=D.+A.+Roe&author=B.+B.+Little&author=R.+E.+Bawdon&author=L.+C.+III.+Gilstrap+&publication_year=1990&title=Metabolism+of+cocaine+by+human+placentas%3A+implications+for+fetal+exposure&journal=Am.+J.+Obstet.+Gynecol.&volume=163&pages=715-718
http://dx.doi.org/10.1016/0002-9378(90)91054-G
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=2403150
http://scholar.google.com/scholar_lookup?author=P.+M.+Rodier&author=J.+L.+Ingram&author=B.+Tisdale&author=V.+J.+Croog+&publication_year=1997&title=Linking+etiologies+in+humans+and+animal+models%3A+studies+of+autism&journal=Reprod.+Toxicol.&volume=11&pages=417-422
http://dx.doi.org/10.1016/S0890-6238(97)80001-U
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=9100317
http://scholar.google.com/scholar_lookup?author=E.+M.+Roberts&author=P.+B.+English&author=J.+K.+Grether&author=G.+C.+Windham&author=L.+Somberg&author=C.+Wolff+&publication_year=2007&title=Maternal+residence+near+agricultural+pesticide+applications+and+autism+spectrum+disorders+among+children+in+the+California+Central+Valley&journal=Environ.+Health+Perspect.&volume=115&pages=1482-1489
http://dx.doi.org/10.1289/ehp.10168
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17938740
http://scholar.google.com/scholar_lookup?author=A.+L.+Roberts&author=K.+Lyall&author=J.+E.+Hart&author=F.+Laden&author=A.+C.+Just&author=J.+F.+Bobb+&publication_year=2013&title=Perinatal+air+pollutant+exposures+and+autism+spectrum+disorder+in+the+children+of+Nurses'+Health+Study+II+participants&journal=Environ.+Health+Perspect.&volume=121&pages=978-984
http://dx.doi.org/10.1289/ehp.1206187
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23816781


 Genetic syndromes, maternal diseases and... – Paper Example  Page 94

environmental toxicant exposures. Mol. Psychiatry 17, 389–401. doi: 10. 

1038/mp. 2011. 165 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Sakamoto, A., Moriuchi, H., Matsuzaki, J., Motoyama, K., and Moriuchi, M. 

(2015). Retrospective diagnosis of congenital cytomegalovirus infection in 

children with autism spectrum disorder but no other major neurologic deficit.

Brain Dev. 37, 200–205. doi: 10. 1016/j. braindev. 2014. 03. 016 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Schmidt, R. J., Tancredi, D. J., Ozonoff, S., Hansen, R. L., Hartiala, J., Allayee, 

H., et al. (2012). Maternal periconceptional folic acid intake and risk of 

autism spectrum disorders and developmental delay in the CHARGE 

(CHildhood autism risks from genetics and environment) case-control study. 

Am. J. Clin. Nutr. 96, 80–89. doi: 10. 3945/ajcn. 110. 004416 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Schneider, T., and Przewlocki, R. (2005). Behavioral alterations in rats 

prenatally exposed to valproic acid: animal model of autism. 

Neuropsychopharmacology 30, 80–89. doi: 10. 1038/sj. npp. 1300518 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Schwartzman, J. S., Velloso Rde, L., D'antino, M. E., and Santos, S. (2015). 

The eye-tracking of social stimuli in patients with Rett syndrome and autism 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=T.+Schneider&author=R.+Przewlocki+&publication_year=2005&title=Behavioral+alterations+in+rats+prenatally+exposed+to+valproic+acid%3A+animal+model+of+autism&journal=Neuropsychopharmacology&volume=30&pages=80-89
http://dx.doi.org/10.1038/sj.npp.1300518
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15238991
http://scholar.google.com/scholar_lookup?author=R.+J.+Schmidt&author=D.+J.+Tancredi&author=S.+Ozonoff&author=R.+L.+Hansen&author=J.+Hartiala&author=H.+Allayee+&publication_year=2012&title=Maternal+periconceptional+folic+acid+intake+and+risk+of+autism+spectrum+disorders+and+developmental+delay+in+the+CHARGE+(CHildhood+autism+risks+from+genetics+and+environment)+case-control+study&journal=Am.+J.+Clin.+Nutr.&volume=96&pages=80-89
http://dx.doi.org/10.3945/ajcn.110.004416
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22648721
http://scholar.google.com/scholar_lookup?author=A.+Sakamoto&author=H.+Moriuchi&author=J.+Matsuzaki&author=K.+Motoyama&author=M.+Moriuchi+&publication_year=2015&title=Retrospective+diagnosis+of+congenital+cytomegalovirus+infection+in+children+with+autism+spectrum+disorder+but+no+other+major+neurologic+deficit&journal=Brain+Dev.&volume=37&pages=200-205
http://dx.doi.org/10.1016/j.braindev.2014.03.016
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24768169
http://scholar.google.com/scholar_lookup?author=D.+A.+Rossignol&author=R.+E.+Frye+&publication_year=2012&title=A+review+of+research+trends+in+physiological+abnormalities+in+autism+spectrum+disorders%3A+immune+dysregulation,+inflammation,+oxidative+stress,+mitochondrial+dysfunction+and+environmental+toxicant+exposures&journal=Mol.+Psychiatry&volume=17&pages=389-401
http://dx.doi.org/10.1038/mp.2011.165
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22143005


 Genetic syndromes, maternal diseases and... – Paper Example  Page 95

spectrum disorders: a pilot study. Arq. Neuropsiquiatr. 73, 402–407. doi: 10. 

1590/0004-282X20150033 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Scott-Van Zeeland, A. A., Abrahams, B. S., Alvarez-Retuerto, A. I., 

Sonnenblick, L. I., Rudie, J. D., Ghahremani, D., et al. (2010). Altered 

functional connectivity in frontal lobe circuits is associated with variation in 

the autism risk gene CNTNAP2. Sci. Transl. Med. 2, 56ra80. doi: 10. 

1126/scitranslmed. 3001344 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Shattuck, P. T. (2006). Diagnostic substitution and changing autism 

prevalence. Pediatrics 117, 1438–1439. doi: 10. 1542/peds. 2005-2911 

PubMed Abstract | CrossRef Full Text 

Shelton, J. F., Geraghty, E. M., Tancredi, D. J., Delwiche, L. D., Schmidt, R. J., 

Ritz, B., et al. (2014). Neurodevelopmental disorders and prenatal residential

proximity to agricultural pesticides: the CHARGE study. Environ. Health 

Perspect. 122, 1103–1109. doi: 10. 1289/ehp. 1307044 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Singer, L., Arendt, R., and Minnes, S. (1993). Neurodevelopmental effects of 

cocaine. Clin. Perinatol. 20, 245–262. 

PubMed Abstract | Google Scholar 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=L.+Singer&author=R.+Arendt&author=S.+Minnes+&publication_year=1993&title=Neurodevelopmental+effects+of+cocaine&journal=Clin.+Perinatol.&volume=20&pages=245-262
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=8458168
http://scholar.google.com/scholar_lookup?author=J.+F.+Shelton&author=E.+M.+Geraghty&author=D.+J.+Tancredi&author=L.+D.+Delwiche&author=R.+J.+Schmidt&author=B.+Ritz+&publication_year=2014&title=Neurodevelopmental+disorders+and+prenatal+residential+proximity+to+agricultural+pesticides%3A+the+CHARGE+study&journal=Environ.+Health+Perspect.&volume=122&pages=1103-1109
http://dx.doi.org/10.1289/ehp.1307044
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24954055
http://dx.doi.org/10.1542/peds.2005-2911
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=16585346
http://scholar.google.com/scholar_lookup?author=A.+A.+Scott-Van+Zeeland&author=B.+S.+Abrahams&author=A.+I.+Alvarez-Retuerto&author=L.+I.+Sonnenblick&author=J.+D.+Rudie&author=D.+Ghahremani+&publication_year=2010&title=Altered+functional+connectivity+in+frontal+lobe+circuits+is+associated+with+variation+in+the+autism+risk+gene+CNTNAP2&journal=Sci.+Transl.+Med.&volume=2&pages=56r
http://dx.doi.org/10.1126/scitranslmed.3001344
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21048216
http://scholar.google.com/scholar_lookup?author=J.+S.+Schwartzman&author=L.+Velloso+Rde&author=M.+E.+D'antino&author=S.+Santos+&publication_year=2015&title=The+eye-tracking+of+social+stimuli+in+patients+with+Rett+syndrome+and+autism+spectrum+disorders%3A+a+pilot+study&journal=Arq.+Neuropsiquiatr.&volume=73&pages=402-407
http://dx.doi.org/10.1590/0004-282X20150033
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26017205


 Genetic syndromes, maternal diseases and... – Paper Example  Page 96

Smeeth, L., Cook, C., Fombonne, P. E., Heavey, L., Rodrigues, L. C., Smith, P. 

G., et al. (2004). Rate of first recorded diagnosis of autism and other 

pervasive developmental disorders in United Kingdom general practice, 1988

to 2001. BMC Med. 2: 39. doi: 10. 1186/1741-7015-2-39 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Sorensen, M. J., Gronborg, T. K., Christensen, J., Parner, E. T., Vestergaard, 

M., Schendel, D., et al. (2013). Antidepressant exposure in pregnancy and 

risk of autism spectrum disorders. Clin. Epidemiol. 5, 449–459. doi: 10. 

2147/CLEP. S53009 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Stene-Larsen, K., Borge, A. I., and Vollrath, M. E. (2009). Maternal smoking in

pregnancy and externalizing behavior in 18-month-old children: results from 

a population-based prospective study. J. Am. Acad. Child Adolesc. Psychiatry 

48, 283–289. doi: 10. 1097/CHI. 0b013e318195bcfb 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Strauss, K. A., Puffenberger, E. G., Huentelman, M. J., Gottlieb, S., Dobrin, S. 

E., Parod, J. M., et al. (2006). Recessive symptomatic focal epilepsy and 

mutant contactin-associated protein-like 2. N. Engl. J. Med. 354, 1370–1377. 

doi: 10. 1056/NEJMoa052773 

PubMed Abstract | CrossRef Full Text | Google Scholar 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=K.+A.+Strauss&author=E.+G.+Puffenberger&author=M.+J.+Huentelman&author=S.+Gottlieb&author=S.+E.+Dobrin&author=J.+M.+Parod+&publication_year=2006&title=Recessive+symptomatic+focal+epilepsy+and+mutant+contactin-associated+protein-like+2&journal=N.+Engl.+J.+Med.&volume=354&pages=1370-1377
http://dx.doi.org/10.1056/NEJMoa052773
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=16571880
http://scholar.google.com/scholar_lookup?author=K.+Stene-Larsen&author=A.+I.+Borge&author=M.+E.+Vollrath+&publication_year=2009&title=Maternal+smoking+in+pregnancy+and+externalizing+behavior+in+18-month-old+children%3A+results+from+a+population-based+prospective+study&journal=J.+Am.+Acad.+Child+Adolesc.+Psychiatry&volume=48&pages=283-289
http://dx.doi.org/10.1097/CHI.0b013e318195bcfb
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19242291
http://scholar.google.com/scholar_lookup?author=M.+J.+Sorensen&author=T.+K.+Gronborg&author=J.+Christensen&author=E.+T.+Parner&author=M.+Vestergaard&author=D.+Schendel+&publication_year=2013&title=Antidepressant+exposure+in+pregnancy+and+risk+of+autism+spectrum+disorders&journal=Clin.+Epidemiol.&volume=5&pages=449-459
http://dx.doi.org/10.2147/CLEP.S53009
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24255601
http://scholar.google.com/scholar_lookup?author=L.+Smeeth&author=C.+Cook&author=P.+E.+Fombonne&author=L.+Heavey&author=L.+C.+Rodrigues&author=P.+G.+Smith+&publication_year=2004&title=Rate+of+first+recorded+diagnosis+of+autism+and+other+pervasive+developmental+disorders+in+United+Kingdom+general+practice,+1988+to+2001&journal=BMC+Med.&volume=2&pages=39
http://dx.doi.org/10.1186/1741-7015-2-39
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15535890


 Genetic syndromes, maternal diseases and... – Paper Example  Page 97

Stromland, K., Nordin, V., Miller, M., Akerstrom, B., and Gillberg, C. (1994). 

Autism in thalidomide embryopathy: a population study. Dev. Med. Child 

Neurol. 36, 351–356. doi: 10. 1111/j. 1469-8749. 1994. tb11856. x 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Stromland, K., Sjogreen, L., Miller, M., Gillberg, C., Wentz, E., Johansson, M., 

et al. (2002). Mobius sequence–a Swedish multidiscipline study. Eur. J. 

Paediatr. Neurol. 6, 35–45. doi: 10. 1053/ejpn. 2001. 0540 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Stubbs, E. G. (1978). Autistic symptoms in a child with congenital 

cytomegalovirus infection. J. Autism Child. Schizophr. 8, 37–43. doi: 10. 

1007/BF01550276 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Stubbs, E. G., Ash, E., and Williams, C. P. (1984). Autism and congenital 

cytomegalovirus. J. Autism Dev. Disord. 14, 183–189. doi: 10. 

1007/BF02409660 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Sui, L., and Chen, M. (2012). Prenatal exposure to valproic acid enhances 

synaptic plasticity in the medial prefrontal cortex and fear memories. Brain 

Res. Bull. 87, 556–563. doi: 10. 1016/j. brainresbull. 2012. 01. 011 

PubMed Abstract | CrossRef Full Text | Google Scholar 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=L.+Sui&author=M.+Chen+&publication_year=2012&title=Prenatal+exposure+to+valproic+acid+enhances+synaptic+plasticity+in+the+medial+prefrontal+cortex+and+fear+memories&journal=Brain+Res.+Bull.&volume=87&pages=556-563
http://dx.doi.org/10.1016/j.brainresbull.2012.01.011
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22326482
http://scholar.google.com/scholar_lookup?author=E.+G.+Stubbs&author=E.+Ash&author=C.+P.+Williams+&publication_year=1984&title=Autism+and+congenital+cytomegalovirus&journal=J.+Autism+Dev.+Disord.&volume=14&pages=183-189
http://dx.doi.org/10.1007/BF02409660
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=6086566
http://scholar.google.com/scholar_lookup?author=E.+G.+Stubbs+&publication_year=1978&title=Autistic+symptoms+in+a+child+with+congenital+cytomegalovirus+infection&journal=J.+Autism+Child.+Schizophr.&volume=8&pages=37-43
http://dx.doi.org/10.1007/BF01550276
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=205531
http://scholar.google.com/scholar_lookup?author=K.+Stromland&author=L.+Sjogreen&author=M.+Miller&author=C.+Gillberg&author=E.+Wentz&author=M.+Johansson+&publication_year=2002&title=Mobius+sequence%E2%80%93a+Swedish+multidiscipline+study&journal=Eur.+J.+Paediatr.+Neurol.&volume=6&pages=35-45
http://dx.doi.org/10.1053/ejpn.2001.0540
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=11993954
http://scholar.google.com/scholar_lookup?author=K.+Stromland&author=V.+Nordin&author=M.+Miller&author=B.+Akerstrom&author=C.+Gillberg+&publication_year=1994&title=Autism+in+thalidomide+embryopathy%3A+a+population+study&journal=Dev.+Med.+Child+Neurol.&volume=36&pages=351-356
http://dx.doi.org/10.1111/j.1469-8749.1994.tb11856.x
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=8157157


 Genetic syndromes, maternal diseases and... – Paper Example  Page 98

Suren, P., Roth, C., Bresnahan, M., Haugen, M., Hornig, M., Hirtz, D., et al. 

(2013). Association between maternal use of folic acid supplements and risk 

of autism spectrum disorders in children. JAMA 309, 570–577. doi: 10. 

1001/jama. 2012. 155925 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Sweeten, T. L., Posey, D. J., and McDougle, C. J. (2004). Brief report: autistic 

disorder in three children with cytomegalovirus infection. J. Autism Dev. 

Disord. 34, 583–586. doi: 10. 1007/s10803-004-2552-y 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Swillen, A., and McDonald-McGinn, D. (2015). Developmental trajectories in 

22q11. 2 deletion. Am. J. Med. Genet. C Semin. Med. Genet. 169, 172–181. 

doi: 10. 1002/ajmg. c. 31435 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Talbott, E. O., Marshall, L. P., Rager, J. R., Arena, V. C., Sharma, R. K., and 

Stacy, S. L. (2015). Air toxics and the risk of autism spectrum disorder: the 

results of a population based case-control study in southwestern 

Pennsylvania. Environ. Health 14, 80. doi: 10. 1186/s12940-015-0064-1 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Tang, S., Wang, Y., Gong, X., and Wang, G. (2015). A meta-analysis of 

maternal smoking during pregnancy and autism spectrum disorder risk in 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=E.+O.+Talbott&author=L.+P.+Marshall&author=J.+R.+Rager&author=V.+C.+Arena&author=R.+K.+Sharma&author=S.+L.+Stacy+&publication_year=2015&title=Air+toxics+and+the+risk+of+autism+spectrum+disorder%3A+the+results+of+a+population+based+case-control+study+in+southwestern+Pennsylvania&journal=Environ.+Health&volume=14&pages=80
http://dx.doi.org/10.1186/s12940-015-0064-1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26444407
http://scholar.google.com/scholar_lookup?author=A.+Swillen&author=D.+McDonald-McGinn+&publication_year=2015&title=Developmental+trajectories+in+22q11.2+deletion&journal=Am.+J.+Med.+Genet.+C+Semin.+Med.+Genet.&volume=169&pages=172-181
http://dx.doi.org/10.1002/ajmg.c.31435
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25989227
http://scholar.google.com/scholar_lookup?author=T.+L.+Sweeten&author=D.+J.+Posey&author=C.+J.+McDougle+&publication_year=2004&title=Brief+report%3A+autistic+disorder+in+three+children+with+cytomegalovirus+infection&journal=J.+Autism+Dev.+Disord.&volume=34&pages=583-586
http://dx.doi.org/10.1007/s10803-004-2552-y
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15628611
http://scholar.google.com/scholar_lookup?author=P.+Suren&author=C.+Roth&author=M.+Bresnahan&author=M.+Haugen&author=M.+Hornig&author=D.+Hirtz+&publication_year=2013&title=Association+between+maternal+use+of+folic+acid+supplements+and+risk+of+autism+spectrum+disorders+in+children&journal=JAMA&volume=309&pages=570-577
http://dx.doi.org/10.1001/jama.2012.155925
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23403681


 Genetic syndromes, maternal diseases and... – Paper Example  Page 99

offspring. Int. J. Environ. Res. Public Health 12, 10418–10431. doi: 10. 

3390/ijerph120910418 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Taurines, R., Schwenck, C., Lyttwin, B., Schecklmann, M., Jans, T., 

Reefschlager, L., et al. (2014). Oxytocin plasma concentrations in children 

and adolescents with autism spectrum disorder: correlation with autistic 

symptomatology. Atten. Defic. Hyperact. Disord. 6, 231–239. doi: 10. 

1007/s12402-014-0145-y 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Tchaconas, A., and Adesman, A. (2013). Autism spectrum disorders: a 

pediatric overview and update. Curr. Opin. Pediatr. 25, 130–144. doi: 10. 

1097/MOP. 0b013e32835c2b70 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Tomson, T., Battino, D., Bonizzoni, E., Craig, J., Lindhout, D., Sabers, A., et al. 

(2011). Dose-dependent risk of malformations with antiepileptic drugs: an 

analysis of data from the EURAP epilepsy and pregnancy registry. Lancet 

Neurol. 10, 609–617. doi: 10. 1016/S1474-4422(11)70107-7 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Townsend, C. L., Forsgren, M., Ahlfors, K., Ivarsson, S. A., Tookey, P. A., and 

Peckham, C. S. (2013). Long-term outcomes of congenital cytomegalovirus 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=T.+Tomson&author=D.+Battino&author=E.+Bonizzoni&author=J.+Craig&author=D.+Lindhout&author=A.+Sabers+&publication_year=2011&title=Dose-dependent+risk+of+malformations+with+antiepileptic+drugs%3A+an+analysis+of+data+from+the+EURAP+epilepsy+and+pregnancy+registry&journal=Lancet+Neurol.&volume=10&pages=609-617
http://dx.doi.org/10.1016/S1474-4422(11)70107-7
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21652013
http://scholar.google.com/scholar_lookup?author=A.+Tchaconas&author=A.+Adesman+&publication_year=2013&title=Autism+spectrum+disorders%3A+a+pediatric+overview+and+update&journal=Curr.+Opin.+Pediatr.&volume=25&pages=130-144
http://dx.doi.org/10.1097/MOP.0b013e32835c2b70
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23274432
http://scholar.google.com/scholar_lookup?author=R.+Taurines&author=C.+Schwenck&author=B.+Lyttwin&author=M.+Schecklmann&author=T.+Jans&author=L.+Reefschlager+&publication_year=2014&title=Oxytocin+plasma+concentrations+in+children+and+adolescents+with+autism+spectrum+disorder%3A+correlation+with+autistic+symptomatology&journal=Atten.+Defic.+Hyperact.+Disord.&volume=6&pages=231-239
http://dx.doi.org/10.1007/s12402-014-0145-y
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24989441
http://scholar.google.com/scholar_lookup?author=S.+Tang&author=Y.+Wang&author=X.+Gong&author=G.+Wang+&publication_year=2015&title=A+meta-analysis+of+maternal+smoking+during+pregnancy+and+autism+spectrum+disorder+risk+in+offspring&journal=Int.+J.+Environ.+Res.+Public+Health&volume=12&pages=10418-10431
http://dx.doi.org/10.3390/ijerph120910418
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26343689


 Genetic syndromes, maternal diseases and... – Paper Example  Page 100

infection in Sweden and the United Kingdom. Clin. Infect. Dis. 56, 1232–

1239. doi: 10. 1093/cid/cit018 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Tran, P. L., Lehti, V., Lampi, K. M., Helenius, H., Suominen, A., Gissler, M., et 

al. (2013). Smoking during pregnancy and risk of autism spectrum disorder 

in a Finnish National Birth Cohort. Paediatr. Perinat. Epidemiol. 27, 266–274. 

doi: 10. 1111/ppe. 12043 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Van Wijngaarden, E., Davidson, P. W., Smith, T. H., Evans, K., Yost, K., Love, 

T., et al. (2013). Autism spectrum disorder phenotypes and prenatal 

exposure to methylmercury. Epidemiology 24, 651–659. doi: 10. 1097/EDE. 

0b013e31829d2651 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Vauzelle, C., Beghin, D., Cournot, M. P., and Elefant, E. (2013). Birth defects 

after exposure to misoprostol in the first trimester of pregnancy: prospective 

follow-up study. Reprod. Toxicol. 36, 98–103. doi: 10. 1016/j. reprotox. 2012. 

11. 009 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Verzijl, H. T., van der Zwaag, B., Cruysberg, J. R., and Padberg, G. W. (2003). 

Mobius syndrome redefined: a syndrome of rhombencephalic 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=C.+Vauzelle&author=D.+Beghin&author=M.+P.+Cournot&author=E.+Elefant+&publication_year=2013&title=Birth+defects+after+exposure+to+misoprostol+in+the+first+trimester+of+pregnancy%3A+prospective+follow-up+study&journal=Reprod.+Toxicol.&volume=36&pages=98-103
http://dx.doi.org/10.1016/j.reprotox.2012.11.009
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23207166
http://scholar.google.com/scholar_lookup?author=E.+Van+Wijngaarden&author=P.+W.+Davidson&author=T.+H.+Smith&author=K.+Evans&author=K.+Yost&author=T.+Love+&publication_year=2013&title=Autism+spectrum+disorder+phenotypes+and+prenatal+exposure+to+methylmercury&journal=Epidemiology&volume=24&pages=651-659
http://dx.doi.org/10.1097/EDE.0b013e31829d2651
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23873071
http://scholar.google.com/scholar_lookup?author=P.+L.+Tran&author=V.+Lehti&author=K.+M.+Lampi&author=H.+Helenius&author=A.+Suominen&author=M.+Gissler+&publication_year=2013&title=Smoking+during+pregnancy+and+risk+of+autism+spectrum+disorder+in+a+Finnish+National+Birth+Cohort&journal=Paediatr.+Perinat.+Epidemiol.&volume=27&pages=266-274
http://dx.doi.org/10.1111/ppe.12043
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23574415
http://scholar.google.com/scholar_lookup?author=C.+L.+Townsend&author=M.+Forsgren&author=K.+Ahlfors&author=S.+A.+Ivarsson&author=P.+A.+Tookey&author=C.+S.+Peckham+&publication_year=2013&title=Long-term+outcomes+of+congenital+cytomegalovirus+infection+in+Sweden+and+the+United+Kingdom&journal=Clin.+Infect.+Dis.&volume=56&pages=1232-1239
http://dx.doi.org/10.1093/cid/cit018
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23334811


 Genetic syndromes, maternal diseases and... – Paper Example  Page 101

maldevelopment. Neurology 61, 327–333. doi: 10. 1212/01. WNL. 

0000076484. 91275. CD 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Vignoli, A., La Briola, F., Peron, A., Turner, K., Vannicola, C., Saccani, M., et al.

(2015). Autism spectrum disorder in tuberous sclerosis complex: searching 

for risk markers. Orphanet J. Rare Dis. 10, 154. doi: 10. 1186/s13023-015-

0371-1 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Vinet, E., Pineau, C. A., Clarke, A. E., Scott, S., Fombonne, E., Joseph, L., et al.

(2015). Increased risk of autism spectrum disorders in children born to 

women with systemic lupus erythematosus: results from a large population-

based cohort. Arthritis Rheumatol. 67, 3201–3208. doi: 10. 1002/art. 39320 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Volk, H. E., Hertz-Picciotto, I., Delwiche, L., Lurmann, F., and McConnell, R. 

(2011). Residential proximity to freeways and autism in the CHARGE study. 

Environ. Health Perspect. 119, 873–877. doi: 10. 1289/ehp. 1002835 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Volk, H. E., Lurmann, F., Penfold, B., Hertz-Picciotto, I., and McConnell, R. 

(2013). Traffic-related air pollution, particulate matter, and autism. JAMA 

Psychiatry 70, 71–77. doi: 10. 1001/jamapsychiatry. 2013. 266 

PubMed Abstract | CrossRef Full Text | Google Scholar 
https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=H.+E.+Volk&author=F.+Lurmann&author=B.+Penfold&author=I.+Hertz-Picciotto&author=R.+McConnell+&publication_year=2013&title=Traffic-related+air+pollution,+particulate+matter,+and+autism&journal=JAMA+Psychiatry&volume=70&pages=71-77
http://dx.doi.org/10.1001/jamapsychiatry.2013.266
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=23404082
http://scholar.google.com/scholar_lookup?author=H.+E.+Volk&author=I.+Hertz-Picciotto&author=L.+Delwiche&author=F.+Lurmann&author=R.+McConnell+&publication_year=2011&title=Residential+proximity+to+freeways+and+autism+in+the+CHARGE+study&journal=Environ.+Health+Perspect.&volume=119&pages=873-877
http://dx.doi.org/10.1289/ehp.1002835
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21156395
http://scholar.google.com/scholar_lookup?author=E.+Vinet&author=C.+A.+Pineau&author=A.+E.+Clarke&author=S.+Scott&author=E.+Fombonne&author=L.+Joseph+&publication_year=2015&title=Increased+risk+of+autism+spectrum+disorders+in+children+born+to+women+with+systemic+lupus+erythematosus%3A+results+from+a+large+population-based+cohort&journal=Arthritis+Rheumatol.&volume=67&pages=3201-3208
http://dx.doi.org/10.1002/art.39320
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26315754
http://scholar.google.com/scholar_lookup?author=A.+Vignoli&author=F.+La+Briola&author=A.+Peron&author=K.+Turner&author=C.+Vannicola&author=M.+Saccani+&publication_year=2015&title=Autism+spectrum+disorder+in+tuberous+sclerosis+complex%3A+searching+for+risk+markers&journal=Orphanet+J.+Rare+Dis.&volume=10&pages=154
http://dx.doi.org/10.1186/s13023-015-0371-1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26631248
http://scholar.google.com/scholar_lookup?author=H.+T.+Verzijl&author=B.+van+der+Zwaag&author=J.+R.+Cruysberg&author=G.+W.+Padberg+&publication_year=2003&title=Mobius+syndrome+redefined%3A+a+syndrome+of+rhombencephalic+maldevelopment&journal=Neurology&volume=61&pages=327-333
http://dx.doi.org/10.1212/01.WNL.0000076484.91275.CD
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=12913192


 Genetic syndromes, maternal diseases and... – Paper Example  Page 102

Wadell, P. M., Hagerman, R. J., and Hessl, D. R. (2013). Fragile X syndrome: 

psychiatric manifestations, assessment and emerging therapies. Curr. 

Psychiatry Rev. 9, 53–58. doi: 10. 2174/157340013805289644 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Wagner, G. C., Reuhl, K. R., Cheh, M., McRae, P., and Halladay, A. K. (2006). 

A new neurobehavioral model of autism in mice: pre- and postnatal exposure

to sodium valproate. J. Autism Dev. Disord. 36, 779–793. doi: 10. 

1007/s10803-006-0117-y 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Walker, C. K., Krakowiak, P., Baker, A., Hansen, R. L., Ozonoff, S., and Hertz-

Picciotto, I. (2015). Preeclampsia, placental insufficiency, and autism 

spectrum disorder or developmental delay. JAMA Pediatr. 169, 154–162. doi: 

10. 1001/jamapediatrics. 2014. 2645 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Wang, A. T., Lim, T., Jamison, J., Bush, L., Soorya, L. V., Tavassoli, T., et al. 

(2016). Neural selectivity for communicative auditory signals in Phelan-

McDermid syndrome. J. Neurodev. Disord. 8, 5. doi: 10. 1186/s11689-016-

9138-9 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Watanabe, T., Kuroda, M., Kuwabara, H., Aoki, Y., Iwashiro, N., Tatsunobu, N.,

et al. (2015). Clinical and neural effects of six-week administration of 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=A.+T.+Wang&author=T.+Lim&author=J.+Jamison&author=L.+Bush&author=L.+V.+Soorya&author=T.+Tavassoli+&publication_year=2016&title=Neural+selectivity+for+communicative+auditory+signals+in+Phelan-McDermid+syndrome&journal=J.+Neurodev.+Disord.&volume=8&pages=5
http://dx.doi.org/10.1186/s11689-016-9138-9
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26981159
http://scholar.google.com/scholar_lookup?author=C.+K.+Walker&author=P.+Krakowiak&author=A.+Baker&author=R.+L.+Hansen&author=S.+Ozonoff&author=I.+Hertz-Picciotto+&publication_year=2015&title=Preeclampsia,+placental+insufficiency,+and+autism+spectrum+disorder+or+developmental+delay&journal=JAMA+Pediatr.&volume=169&pages=154-162
http://dx.doi.org/10.1001/jamapediatrics.2014.2645
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=27351701
http://scholar.google.com/scholar_lookup?author=G.+C.+Wagner&author=K.+R.+Reuhl&author=M.+Cheh&author=P.+McRae&author=A.+K.+Halladay+&publication_year=2006&title=A+new+neurobehavioral+model+of+autism+in+mice%3A+pre-+and+postnatal+exposure+to+sodium+valproate&journal=J.+Autism+Dev.+Disord.&volume=36&pages=779-793
http://dx.doi.org/10.1007/s10803-006-0117-y
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=16609825
http://scholar.google.com/scholar_lookup?author=P.+M.+Wadell&author=R.+J.+Hagerman&author=D.+R.+Hessl+&publication_year=2013&title=Fragile+X+syndrome%3A+psychiatric+manifestations,+assessment+and+emerging+therapies&journal=Curr.+Psychiatry+Rev.&volume=9&pages=53-58
http://dx.doi.org/10.2174/157340013805289644
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25632275


 Genetic syndromes, maternal diseases and... – Paper Example  Page 103

oxytocin on core symptoms of autism. Brain 138, 3400–3412. doi: 10. 

1093/brain/awv249 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Werler, M. M., Ahrens, K. A., Bosco, J. L., Mitchell, A. A., Anderka, M. T., 

Gilboa, S. M., et al. (2011). Use of antiepileptic medications in pregnancy in 

relation to risks of birth defects. Ann. Epidemiol. 21, 842–850. doi: 10. 1016/j.

annepidem. 2011. 08. 002 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Wilkerson, D. S., Volpe, A. G., Dean, R. S., and Titus, J. B. (2002). Perinatal 

complications as predictors of infantile autism. Int. J. Neurosci . 112, 1085–

1098. doi: 10. 1080/00207450290026076 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Williams, G., King, J., Cunningham, M., Stephan, M., Kerr, B., and Hersh, J. H. 

(2001). Fetal valproate syndrome and autism: additional evidence of an 

association. Dev. Med. Child Neurol. 43, 202–206. doi: 10. 

1017/S001216220100038X 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Windham, G. C., Zhang, L., Gunier, R., Croen, L. A., and Grether, J. K. (2006). 

Autism spectrum disorders in relation to distribution of hazardous air 

pollutants in the san francisco bay area. Environ. Health Perspect. 114, 

1438–1444. doi: 10. 1289/ehp. 9120 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=G.+Williams&author=J.+King&author=M.+Cunningham&author=M.+Stephan&author=B.+Kerr&author=J.+H.+Hersh+&publication_year=2001&title=Fetal+valproate+syndrome+and+autism%3A+additional+evidence+of+an+association&journal=Dev.+Med.+Child+Neurol.&volume=43&pages=202-206
http://dx.doi.org/10.1017/S001216220100038X
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=11263692
http://scholar.google.com/scholar_lookup?author=D.+S.+Wilkerson&author=A.+G.+Volpe&author=R.+S.+Dean&author=J.+B.+Titus+&publication_year=2002&title=Perinatal+complications+as+predictors+of+infantile+autism&journal=Int.+J.+Neurosci&volume=112&pages=1085-1098
http://dx.doi.org/10.1080/00207450290026076
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=12487097
http://scholar.google.com/scholar_lookup?author=M.+M.+Werler&author=K.+A.+Ahrens&author=J.+L.+Bosco&author=A.+A.+Mitchell&author=M.+T.+Anderka&author=S.+M.+Gilboa+&publication_year=2011&title=Use+of+antiepileptic+medications+in+pregnancy+in+relation+to+risks+of+birth+defects&journal=Ann.+Epidemiol.&volume=21&pages=842-850
http://dx.doi.org/10.1016/j.annepidem.2011.08.002
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=21982488
http://scholar.google.com/scholar_lookup?author=T.+Watanabe&author=M.+Kuroda&author=H.+Kuwabara&author=Y.+Aoki&author=N.+Iwashiro&author=N.+Tatsunobu+&publication_year=2015&title=Clinical+and+neural+effects+of+six-week+administration+of+oxytocin+on+core+symptoms+of+autism&journal=Brain&volume=138&pages=3400-3412
http://dx.doi.org/10.1093/brain/awv249
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26336909


 Genetic syndromes, maternal diseases and... – Paper Example  Page 104

PubMed Abstract | CrossRef Full Text | Google Scholar 

Wu, S., Ding, Y., Wu, F., Li, R., Xie, G., Hou, J., et al. (2015). Family history of 

autoimmune diseases is associated with an increased risk of autism in 

children: a systematic review and meta-analysis. Neurosci. Biobehav. Rev. 

55, 322–332. doi: 10. 1016/j. neubiorev. 2015. 05. 004 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Xiang, A. H., Wang, X., Martinez, M. P., Walthall, J. C., Curry, E. S., Page, K., et

al. (2015). Association of maternal diabetes with autism in offspring. JAMA 

313, 1425–1434. doi: 10. 1001/jama. 2015. 2707 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Xu, G., Jing, J., Bowers, K., Liu, B., and Bao, W. (2014). Maternal diabetes and 

the risk of autism spectrum disorders in the offspring: a systematic review 

and meta-analysis. J. Autism Dev. Disord. 44, 766–775. doi: 10. 1007/s10803-

013-1928-2 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Yamashita, Y., Fujimoto, C., Nakajima, E., Isagai, T., and Matsuishi, T. (2003). 

Possible association between congenital cytomegalovirus infection and 

autistic disorder. J. Autism Dev. Disord. 33, 455–459. doi: 10. 1023/A: 

1025023131029 

PubMed Abstract | CrossRef Full Text | Google Scholar 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=Y.+Yamashita&author=C.+Fujimoto&author=E.+Nakajima&author=T.+Isagai&author=T.+Matsuishi+&publication_year=2003&title=Possible+association+between+congenital+cytomegalovirus+infection+and+autistic+disorder&journal=J.+Autism+Dev.+Disord.&volume=33&pages=455-459
http://dx.doi.org/10.1023/A:%201025023131029
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=12959425
http://scholar.google.com/scholar_lookup?author=G.+Xu&author=J.+Jing&author=K.+Bowers&author=B.+Liu&author=W.+Bao+&publication_year=2014&title=Maternal+diabetes+and+the+risk+of+autism+spectrum+disorders+in+the+offspring%3A+a+systematic+review+and+meta-analysis&journal=J.+Autism+Dev.+Disord.&volume=44&pages=766-775
http://dx.doi.org/10.1007/s10803-013-1928-2
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24057131
http://scholar.google.com/scholar_lookup?author=A.+H.+Xiang&author=X.+Wang&author=M.+P.+Martinez&author=J.+C.+Walthall&author=E.+S.+Curry&author=K.+Page+&publication_year=2015&title=Association+of+maternal+diabetes+with+autism+in+offspring&journal=JAMA&volume=313&pages=1425-1434
http://dx.doi.org/10.1001/jama.2015.2707
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25871668
http://scholar.google.com/scholar_lookup?author=S.+Wu&author=Y.+Ding&author=F.+Wu&author=R.+Li&author=G.+Xie&author=J.+Hou+&publication_year=2015&title=Family+history+of+autoimmune+diseases+is+associated+with+an+increased+risk+of+autism+in+children%3A+a+systematic+review+and+meta-analysis&journal=Neurosci.+Biobehav.+Rev.&volume=55&pages=322-332
http://dx.doi.org/10.1016/j.neubiorev.2015.05.004
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25981892
http://scholar.google.com/scholar_lookup?author=G.+C.+Windham&author=L.+Zhang&author=R.+Gunier&author=L.+A.+Croen&author=J.+K.+Grether+&publication_year=2006&title=Autism+spectrum+disorders+in+relation+to+distribution+of+hazardous+air+pollutants+in+the+san+francisco+bay+area&journal=Environ.+Health+Perspect.&volume=114&pages=1438-1444
http://dx.doi.org/10.1289/ehp.9120
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=16966102


 Genetic syndromes, maternal diseases and... – Paper Example  Page 105

Yamazaki, H., Yamamoto, R., Moroto, S., Yamazaki, T., Fujiwara, K., Nakai, 

M., et al. (2012). Cochlear implantation in children with congenital 

cytomegalovirus infection accompanied by psycho-neurological disorders. 

Acta Otolaryngol. 132, 420–427. doi: 10. 3109/00016489. 2011. 653442 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Yasuda, Y., Hashimoto, R., Fukai, R., Okamoto, N., Hiraki, Y., Yamamori, H., et

al. (2014). Duplication of the NPHP1 gene in patients with autism spectrum 

disorder and normal intellectual ability: a case series. Ann. Gen. Psychiatry 

13, 22. doi: 10. 1186/s12991-014-0022-2 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Yatawara, C. J., Einfeld, S. L., Hickie, I. B., Davenport, T. A., and Guastella, A. 

J. (2015). The effect of oxytocin nasal spray on social interaction deficits 

observed in young children with autism: a randomized clinical crossover trial.

Mol. Psychiatry . doi: 10. 1038/mp. 2015. 162. [Epub ahead of print]. 

PubMed Abstract | CrossRef Full Text | Google Scholar 

Yau, V. M., Green, P. G., Alaimo, C. P., Yoshida, C. K., Lutsky, M., Windham, G.

C., et al. (2014). Prenatal and neonatal peripheral blood mercury levels and 

autism spectrum disorders. Environ. Res. 133, 294–303. doi: 10. 1016/j. 

envres. 2014. 04. 034 

PubMed Abstract | CrossRef Full Text | Google Scholar 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=V.+M.+Yau&author=P.+G.+Green&author=C.+P.+Alaimo&author=C.+K.+Yoshida&author=M.+Lutsky&author=G.+C.+Windham+&publication_year=2014&title=Prenatal+and+neonatal+peripheral+blood+mercury+levels+and+autism+spectrum+disorders&journal=Environ.+Res.&volume=133&pages=294-303
http://dx.doi.org/10.1016/j.envres.2014.04.034
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24981828
http://scholar.google.com/scholar_lookup?author=C.+J.+Yatawara&author=S.+L.+Einfeld&author=I.+B.+Hickie&author=T.+A.+Davenport&author=A.+J.+Guastella+&publication_year=2015&title=The+effect+of+oxytocin+nasal+spray+on+social+interaction+deficits+observed+in+young+children+with+autism%3A+a+randomized+clinical+crossover+trial&journal=Mol.+Psychiatry
http://dx.doi.org/10.1038/mp.2015.162
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26503762
http://scholar.google.com/scholar_lookup?author=Y.+Yasuda&author=R.+Hashimoto&author=R.+Fukai&author=N.+Okamoto&author=Y.+Hiraki&author=H.+Yamamori+&publication_year=2014&title=Duplication+of+the+NPHP1+gene+in+patients+with+autism+spectrum+disorder+and+normal+intellectual+ability%3A+a+case+series&journal=Ann.+Gen.+Psychiatry&volume=13&pages=22
http://dx.doi.org/10.1186/s12991-014-0022-2
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25126106
http://scholar.google.com/scholar_lookup?author=H.+Yamazaki&author=R.+Yamamoto&author=S.+Moroto&author=T.+Yamazaki&author=K.+Fujiwara&author=M.+Nakai+&publication_year=2012&title=Cochlear+implantation+in+children+with+congenital+cytomegalovirus+infection+accompanied+by+psycho-neurological+disorders&journal=Acta+Otolaryngol.&volume=132&pages=420-427
http://dx.doi.org/10.3109/00016489.2011.653442
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22443855


 Genetic syndromes, maternal diseases and... – Paper Example  Page 106

Zerbo, O., Iosif, A. M., Walker, C., Ozonoff, S., Hansen, R. L., and Hertz-

Picciotto, I. (2013). Is maternal influenza or fever during pregnancy 

associated with autism or developmental delays? Results from the CHARGE 

(CHildhood Autism Risks from Genetics and Environment) study. J. Autism 

Dev. Disord. 43, 25–33. doi: 10. 1007/s10803-012-1540-x 

PubMed Abstract | CrossRef Full Text | Google Scholar 

https://assignbuster.com/genetic-syndromes-maternal-diseases-and-
antenatal-factors-associated-with-autism-spectrum-disorders-asd/

http://scholar.google.com/scholar_lookup?author=O.+Zerbo&author=A.+M.+Iosif&author=C.+Walker&author=S.+Ozonoff&author=R.+L.+Hansen&author=I.+Hertz-Picciotto+&publication_year=2013&title=Is+maternal+influenza+or+fever+during+pregnancy+associated+with+autism+or+developmental+delays%3F+Results+from+the+CHARGE+(CHildhood+Autism+Risks+from+Genetics+and+Environment)+study&journal=J.+Autism+Dev.+Disord.&volume=43&pages=25-33
http://dx.doi.org/10.1007/s10803-012-1540-x
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22562209

	Genetic syndromes, maternal diseases and antenatal factors associated with autism...
	Introduction
	Epidemiology

	Genetic Syndromes Associated with or Predisposing to ASD
	Fragile X (FMR1)
	Rett Syndrome and MECP2 Mutations
	Tuberous Sclerosis TSC1 or TSC2
	Timothy Syndrome—CACNA1C Mutation
	Phelan–McDermid Syndrome— SHANK3 Deletion
	Hamartoma Tumor Syndrome—PTEN Mutation
	CNTNAP2 Mutations
	15q11-13 Deletion or Duplication Maternal/Paternal
	Oxytocin (OXT Gene)

	Maternal Diseases and ASD in the Offspring
	ASD in Offspring of Diabetic Mothers
	Maternal Autoimmune Diseases
	Pre-Eclampsia

	The Inflammatory and Infectious Origin of ASD
	Epidemiological Population Studies
	Congenital Rubella
	CMV
	Influenza
	Inflammation
	Studies Evaluating Maternal Immune System
	In Conclusion


	Exposure to Drugs and Chemicals During Pregnancy and ASD in the Offspring
	Exposure to SSRI's
	Exposure to Paracetamol
	Exposure to β2-Adrenergic Receptor Agonists
	Exposure to Valproic Acid
	Exposure to Thalidomide
	Exposure to Cocaine
	Exposure to Ethanol
	Exposure to Misoprostol and Moebius Sequence
	Folic Acid Deficiency

	Exposure to High Levels of Environmental Agents
	Exposure to Air Pollution
	Exposure to Pesticides
	Exposure to Heavy Metals
	Exposure to Cigarette Smoking

	Conclusions
	Author Contributions
	Conflict of Interest Statement
	References


