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ABSTRACT

Oxytocin (OT) is a peptide hormone that has been reported to be associated with attachment, social memory, emotional cognition, and social
interaction. Metabolic abnormalities of OT have exhibited a significant association with impairment in social interaction and communication in
Autism Spectrum Disorders (ASD) individuals. Several exogenous OT treatments have managed to normalize impaired social functioning among
individuals with ASD. The serum Oxytocin levels in patients with autism, their age, and sex-matched healthy control groups and First-Degree
Relatives (FDRs) of patients with autism, and the association between Oxytocin levels and socialization have not been studied.

Aims: This study aimed to assess and compare the serum OT levels in patients with autism, their FDRs, and age-sex-matched healthy controls, and
examine the relationship between OT levels & socialization.

Settings and design: Cross-sectional hospital-based study on 20 patients diagnosed with autism according to ICD-10 DCR, 20 their FDRs and 20
age-sex matched healthy controlstion.

Materials and methods: A total of 60, 20 patients were diagnosed with autism according to ICD-10 DCR (n=20), 20 their FDRs (siblings) (n=20)
and 20 age-sex matched healthy controls (n=20). Serum oxytocin level was measured using an Enzyme-Linked Immunosorbent Assay (ELISA).
Assessments included the INCLEN Diagnostic Tool for Autism Spectrum Disorder (INDT-ASD) and the Indian Scale for Assessment of Autism
(ISAA).

Results: A total of 20 autism patients, 20 of their FDRs, and 20 age and sex-matched healthy controls completed the study. The study showed a
significant difference in Serum Oxytocin levels among the autism patient group, their first-degree relative, and the healthy control group (p<0.001).
Post-hoc analysis has revealed that there is a significantly high level of Serum Oxytocin levels in controls compared to the patient group and FDRs.
However, there is no significant difference in Serum Oxytocin levels between the patient group and FDRs. The assessment showed significant
differences among the patient group and FDRs in ISAA domains of Social relationship and reciprocity, Emotional responsiveness, Speech-language
and communication, behavior patterns, sensory aspects, cognitive component & total score (p<0.001). There was no significant correlation between
Serum Oxytocin levels with age and ISAA domains of Social relationship and reciprocity, Emotional responsiveness, Speech language and
communication, behavior patterns, sensory aspects, or cognitive component in the study group.

Conclusion: The study found significantly lower values of OT in patients and FDRs when compared to controls, suggesting a possible role of
Oxytocin as a trait marker in autism. Also found that lower levels of Oxytocin in FDRs have no relation with socialization in FDRs as ISAA scores
were significantly higher in FDRs compared to patients. Keywords: social interaction and communication deficits, Oxytocin, Autism spectrum
disorders, a tool for Social relationship and reciprocity, Emotional responsiveness, Speech language, and communication.

Keywords: Social interaction and communication deficits; Oxytocin; Autism spectrum disorders; Emotional responsiveness; Speech language;
Communication

INTRODUCTION their lifespan, while others have milder impairments in speech
patterns, eye gaze, and stereotyped behaviors [10]. These large

Autism Spectrum Disorders (ASD) are a set of complex variations in symptoms have significant predictive and

neurodevelopmental disorders characterized by a deficit in
social interaction and communication as well as restricted,
repetitive behaviors [1]. The etiology of ASD likely includes
both genetic heritability and environmental risk factors and twin
studies have demonstrated an estimated heritability of 70%—-90%
[2-5]. In children with autism, deficits in social interaction and
communication are often observable very early in childhood.
These infants may engage less in social behaviors, including
responding to their name being called or looking and smiling at
other individuals and initiating or sustaining less eye contact
than their typically developing peers [6,7]. Later in
development, preschoolers with autism may exhibit difficulties
with turn-taking and socially approaching others and have a
poorer understanding of social norms and others’ emotions [8].
Many of these individuals find it difficult to make and maintain
friends, and social development deficits represent a strong
negative impact on their lives [9]. Some individuals have severe
behavioral deficits and remain completely nonverbal throughout

diagnostic relevance but have thus far remained unresolved.As a
result, many children are not correctly diagnosed with autism
until 2 years to 3 years after symptoms appear. Oxytocin (OT) is
a nine-amino acid peptide that is synthesized in the
magnocellular neurosecretory cells of the supraoptic and
paraventricular nuclei of the hypothalamus and is released
through the posterior pituitary into the peripheral circulation.
Recent studies have demonstrated an increasing role of oxytocin
in modulating social cognition abilities. OT can enhance the
processing of positive socio-emotional cues facilitating
interpersonal trust and prosocial interactions in humans. Studies
on patient groups have demonstrated an association of low OT
levels with impaired performance on social cognition tasks in
autism. Several components of the OT system such as the genes
for OT itself, for its receptor, and for the cluster of
differentiation 38 (a transmembrane protein that regulates OT
release) have been associated with ASD. Some studies have also
suggested a potential association between a primary dysfunction
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of the central OT system and core symptoms of social deficits in
ASD. Metabolic abnormalities of OT have exhibited a
significant association with impairment in social interaction and
communication in ASD individuals. Several exogenous OT
treatments have managed to normalize impaired social
functioning among individuals with ASD. These findings
provide evidence that OT may have the potential to improve
human social cognition and behavior and to partially restore the
damaged social cognitive neurological functions. The above
studies support the role of oxytocin in mediating social
impairment in ASD. Because behavioral and genetic
heterogeneity are hallmark autism features, and because
definitive behavioral diagnoses cannot be made in infancy,
biomarkers of the disorder are highly desirable. Despite the
pressing need, there are few, if any, well-established biomarkers
in autism at any level of analysis. Biomarkers could potentially
help assist in diagnosis or even prediction of eventual diagnosis
in those at increased risk for the disorder. Perhaps the most
replicated of the blood-based biomarkers is elevated platelet
serotonin, reductions in mean plasma oxytocin levels are
particularly prominent in a subgroup of autistic children.
Modahl et al. (1998) was the first study to find lower OT plasma
levels in autistic boys. The same researchers also found
differences in the actual OT peptide forms, suggesting broader
differences in OT metabolism. Several studies measured
changes in OT levels in the context of behavioral experiments.
Feldman et al. (2014) showed that the lower baseline OT levels
of autistic children normalized during parent-child interaction,
that is, reached the same levels as those of neurotypical children,
before returning to relatively lower baseline levels. On this
background, the present study was conducted with the following
aims:

e To assess and compare the serum OT levels in patients with
autism, their FDRs, and age-sex matched healthy controls.

e To assess and compare socialization in autism patients and
their FDRs and their relationship with serum OT levels.

LITERATURE REVIEW

Study subjects: The sample size consisted of a total of 60, out of
which 20 Children and adolescents were diagnosed with autism
(ICD 10 DCR) who were between the ages of 2 years-18 years of
either sex and had a sibling of age +5/-5 years to them. Patients’
guardians giving written informed consent to participate in the
study were recruited from out-patient and in-patient services of
the Department of Psychiatry, Tertiary psychiatric institute in
eastern India. Diagnosis of Autism was made based on the ICD
10 DCR criteria and confirmed independently by a qualified
psychiatrist based on clinical interview and by administering
INCLEN Diagnostic Tool for Autism Spectrum Disorder (INDT-
ASD). Any other psychiatric illness (schizophrenia,
attentiondeficit/hyperactivity disorder, depressive disorder, and
bipolar disorder) and severe intellectual disability, significant
medical or neurological illness (endocrinopathies) were excluded
from the study. 20 healthy siblings of either sex, age +5/-5 years
to the age of patients were chosen for the group of FDRs. 20
healthy children and adolescents between 2 years-18 years of
age, match with patients for age & sex were included as controls.
Written informed consent was taken from guardians before data
collection. The study was approved by the institutional ethics
committee.

Procedure: The sample was taken from the Out-Patient and In-
Patient Department of Tertiary psychiatric institute in eastern
India, diagnosed as having autism according to the Diagnostic
Criteria for Research (DCR) of the International Classification of
Diseases-tenth edition then Patients were assessed on INCLEN
to confirm the diagnosis. Written informed consent from the
guardians was taken after explaining the objectives and
procedure of the study in detail. A detailed physical examination

was done to rule out any major medical or neurological illness.
Relevant socio-demographic and clinical data were collected
from all the participants on the socio-demographic and clinical
data sheet. FDRs (siblings) of each of the subjects in the Autism
patient group were also recruited in the FDR group. ISAA was
applied to compare the impairments in social, communication,
and behavior patterns of children with autism and FDRs.

Serum oxytocin assessment: Participants were previously
informed to fast in the morning before sampling to avoid the
influence of food and/or drink. Five milliliters of venous blood
was collected from each participant's antecubital region by
trained and qualified nurses between 8:00 a.m and 9:30 a.m. in
pro-coagulation tubes. Blood samples were allowed to clot for
10-20 minutes at room temperature. Samples were centrifuged at
3000 RPM for 20 minutes. The serum was separated from the
samples and stored in the refrigerator at -80°C. Serum oxytocin
levels were measured by wusing the enzyme Linked
Immunosorbent Assay (ELISA), and analyzed by the Optical
Density (OD value).

Analysis: Statistical analysis was done using Statistical Package
for Social Sciences (SPSS) version 25.0. Group differences for
sample characteristics were examined with ANOVA and chi-
square test wherever applicable. Continuous variable (age) was
compared using one way ANOVA, whereas rest of the variables
which were discrete were compared using Pearson chi-square
test and wherever the cell count was less than 5, Fischer exact
test was applied.

Comparison of serum oxytocin levels among three groups.
Correlation between Serum Oxytocin levels with age and ISAA
domains There was no significant correlation between Serum
OT levels with age and ISAA domains of Social relationship and
reciprocity, Emotional responsiveness, Speech language and
communication, behavior patterns, and cognitive component in
study group.

DISCUSSION

The present study was conducted on the total sample size of 60
including 20 each for children and adolescents diagnosed with
autism, their first degree relatives and healthy controls. The
sample size taken was modest. The previous studies conducted
comparing OT levels in children with Autism and healthy
control took 19 Autism patients. No study as per our knowledge,
has assessed OT levels in FDRs of autism patients. Moreoverthe
FDRs accompanying the selected patients were evaluated and
were selected on a well-defined set of criteria. Those who were
not having any medical or psychiatric co morbidity were
selected for the study. The age group selected for FDRs was
+5/-5 age of patient’s age as usually siblings have age gap of 2
years-3 years and many a times diagnosis of autism is late and
by then parents decide to have 2nd child. Great care was also
taken to select healthy controls for the current study. They were
matched for age and sex of the Autism patient group. Those not
having any medical or psychiatric illness were selected for the
study. At the end of the study the results revealed that the
healthy subjects were comparable or most of the points with the
patient group. In the present study, the mean levels of the OT in
patient group are 78.74 pg/mL +45.735 pg/mL while in FDRs
and controls, it is 108.47 pg/mL + 46.669 pg/mL and 149.07 pg/
Ml + 46.709 pg/mL respectively. The levels in the control group
were significantly higher than both cases and FDR (p=0.000).
Our finding of lower OT levels in autistic children points to an
involvement of the OT system in the development or
manifestation of ASD. A study compared plasma OT levels in
29 children with Autism with 29 age and sex-matched control
groups revealing that the autism group had significantly lower
plasma OT levels than the normal controls. OT levels increased
with age in normally growing children but not in children with
autism, some of them had belowdetectable levels. A similar
study compared OT and Vasopressin levels in 77 Autism
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patients and matched healthy controls and found significantly
lower plasma levels of OT in children with autism as compared
to controls. But there was no significant correlation between the
degree of autism or the age of the affected child and plasma
levels of OT. A meta-analysis conducted by John S et al (2021)
showed strong evidence of lower OT levels in autistic children,
however, OT levels in autistic adults were virtually
indistinguishable from those of neurotypical adults suggesting
OT levels in autistic people might normalize as they grow older.
We could not find, to the best of our knowledge, studies
comparing plasma OT levels in patients with autism and their
first-degree relatives. In present study, we found Serum OT
levels in FDRs is mean= 108.47+46.669 pg/mL. The levels of
the FDR was not significantly higher than the cases (p=0.142).
Even though FDRs did not have autism or any psychiatric
illness we found Serum OT levels slightly higher to that of
patient group but significantly lower than the controls. So that to
study socialization and communication aspect of FDR to
compare it with patients, we applied Indian Scale for
Assessment of Autism (ISAA) on both patient group and FDRs
and we found there is significant difference in all the domains of
ISAA Social relationship and reciprocity, Emotional
responsiveness, Speech language and communication,
Behaviour patterns, Sensory aspects and Cognitive component
(p= <0.001). Serum OT levels in FDRs were similar to that of
patients suggesting a possible role as a trait marker in patients of
Autism. However, it would be difficult to come to a definite
conclusion considering no existing studies on endophenotypes in
Autism and replication is warranted with larger sample size.
However it indicates that dysfunction in OT system is related
particularly to social impairments in ASD. Furthermore, the
negative relationship between plasma OT levels and social skills
could reflect more extensive abnormalities at various levels in
OT endocrine system as OT gene or the OT receptor (OXTR)
abnormalities. There was no significant correlation between
serum OT levels with age and ISAA domains of social
relationship and reciprocity, emotional responsiveness, speech-
language and communication, and behavior patterns cognitive
component. A study on Plasma OT in Children with Autism and
its correlations with behavioral parameters using Autism
Diagnostic Interview (ADI) found a significant positive
correlation between plasma OT levels and ADI in reciprocal
interaction and communication subscales scores indicating that
autism symptoms are not negatively associated with OT levels,
they found the opposite pattern that is higher OT levels were
connected with more severe autism symptoms. Another study
had a contrary finding in which OT levels were negatively
associated with socialization items of The Vineland Adaptive
Behavior Scales with the strongest correlation with items related
to imitation, while in the group of normal controls higher OT
levels corresponded with greater interaction skills and daily
living skills. A study on the association of social cognitive
impairment and various biomarkers including OT in ASD found
that there were remarkably impaired plasma levels associated
with the severity of social cognitive impairment tested on the
Childhood Autism Rating Scale (CARS). Thus it seems that OT
levels are associated with particular ASDsymptoms connected
with social abilities including reciprocal interaction, imitation,
and skills toexpress needs, however, the relationship between
these abilities and OT is opposite to that in people without
autism spectrum disorder. A study done by Hoge E et al (2008)
showed higher circulating OT levels were associated with
greater social dissatisfaction and increased severity among
individuals with social anxiety disorder. This provides
preliminary support for a link between social anxiety and plasma
OT level and their findings were consistent with the finding of
increased OT in the ASD group of individuals with social
deficits. Our study suffered a few limitations, the sample size
was modest and the majority of the subjects in the study were
males which makes it difficult to generalize the result.

Treatment was not controlled, including varying choices and
dosages of medications used. The effect of drugs on the
biomarkers could be varied and hence could confound the
results. Also, peripheral levels of OT may not reflect the central
release and the gender difference could also affect OT levels.

CONCLUSION

This study found significantly lower values of OT in cases and
FDRs when compared to controls, suggesting a possible role of
OT as a trait marker in autism. Also found that lower levels of
OT in FDRs have no relation with socialization in FDRs as
ISAA scores were significantly higher in FDRs compared to
patients. Existing literature suggests very little is known about
thepathophysiology of ASD and the various factors that could
affect its physiology, course, and outcome. The current study
aimed to assess the role of OT as trait markers in autism, and
thereby possibly shed some light on the possible contributions
of various factors and biomarkers in the pathophysiology of
autism spectrum disorders. The current study also focused only
on the child and adolescent population. Further research should
target the adult population which could yield different results.
Moreover, further studies are needed to factor in the
heterogenicity of psychotropic drugs used as they can induce
changes in the biochemical markers being assessed.

ACKNOWLEDGEMENT

The authors are grateful to the subjects who kindly consented to
be a part of the study.

REFERNCES

1. Anderson DK, Lord C, Risi S, et al. American Psychiatric
Association.(2013). Diagnostic and statistical manual of
mental disorders . Washington, DC: Author. Linguist. Cogn.
Eff. Biling. Child. Autism Spectr. Disord. 21:175(2017).

2. Hallmayer J, Cleveland S, Torres A, et al. Genetic
heritability and shared environmental factors among twin
pairs with autism. Arch. gen. psychiatry.68(11):1095-102
(2011).

3. Ronald A, Hoekstra RA. Autism spectrum disorders and
autistic traits: a decade of new twin studies. American J.
Med. Genet. B: Neuropsychiatr. Genet.. 156(3):255-74
(2011).

4. Freitag CM. Genetic risk in autism: new associations and
clinical testing. Expert opin. med. diagn, 5(4):347-56 (2011 ).

5. Robinson EB, Koenen KC, McCormick MC,et al . A
multivariate twin study of autistic traits in 12-year-olds:
testing the fractionable autism triad hypothesis. Behav.
genet.42:245-55 (2012).

6. Baranek GT. Autism during infancy: A retrospective video
analysis of sensory-motor and social behaviors at 9-12
months of age. J. autism dev. disord. 29:213-24 (1999).

7. Volkmar F, Chawarska K, Klin A. Autism in infancy and
early childhood. Annu, Rev, Psychol. 56:315-36 (2005).

8. Sigman M, Dijamco A, Gratier M,et al. Early detection of
core deficits in autism. Ment. retard. dev. disabil. res. rev.
10(4):221-33 (2004).

9. Burgess AF, Gutstein SE. Quality of life for people with
autism: Raising the standard for evaluating successful
outcomes. Child Adolesc. Ment. Health. 12(2):80-6 (2007).

10. Luyster R, Qiu S, Lopez K,et al. Predicting outcomes of
children referred for autism using the MacArthur—Bates
Communicative Development Inventory.


C:\Users\UGT0419.IT\Downloads\311ec6aa-600a-437f-b3e1-7fdea787df80 (5).pdf
https://jamanetwork.com/journals/jamapsychiatry/article-abstract/1107328
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.b.31159
https://www.tandfonline.com/doi/abs/10.1517/17530059.2011.579101
https://link.springer.com/article/10.1007/s10519-011-9500-3
https://link.springer.com/article/10.1023/A:1023080005650
https://www.annualreviews.org/doi/abs/10.1146/annurev.psych.56.091103.070159
https://onlinelibrary.wiley.com/doi/abs/10.1002/mrdd.20046
https://acamh.onlinelibrary.wiley.com/doi/abs/10.1111/j.1475-3588.2006.00432.x
https://pubs.asha.org/doi/abs/10.1044/1092-4388%282007/047%29

Ahmed Abd El Gawad: ]. Pharm. Sci. Innov, 2023; 12(1)

How to cite this article:

Ahmed Abd El Gawad. Low Serum Oxytocin Levels in
Probands with Autism and their First Degree Relatives- a
Prelimenory Case for Oxytocin as an Endophenotype. J
Pharm Sci Innov. 2023;12(1): 1-4.
http://dx.doi.org/10.7897/2277-4572.114233

Source of support: Nil, Conflict of interest: None Declared

Disclaimer: JPSI is solely owned by Open Access - A non-profit publishing house, dedicated to publishing quality research, while every effort has been taken to
verify the accuracy of the content published in our Journal. JPSI cannot accept any responsibility or liability for the site content and articles published. The views
expressed in articles by our contributing authors are not necessarily those of JPSI editor or editorial board members.


https://www.ijariit.com/%20manuscripts/v5i2/V5I2-1790.pdf
https://www.ijariit.com/%20manuscripts/v5i2/V5I2-1790.pdf
https://www.ieeesem.com/researchpaper/%20FT_IR_Analysis_for_Functional_Groups_Determination_of_Some_Organic_Compounds_from_the_Seeds_of_Ficus_racemoas.pdf
https://www.ieeesem.com/researchpaper/%20FT_IR_Analysis_for_Functional_Groups_Determination_of_Some_Organic_Compounds_from_the_Seeds_of_Ficus_racemoas.pdf
https://www.ieeesem.com/researchpaper/%20FT_IR_Analysis_for_Functional_Groups_Determination_of_Some_Organic_Compounds_from_the_Seeds_of_Ficus_racemoas.pdf
https://www.ieeesem.com/researchpaper/%20FT_IR_Analysis_for_Functional_Groups_Determination_of_Some_Organic_Compounds_from_the_Seeds_of_Ficus_racemoas.pdf
https://www.researchgate.net/%20publication/285456711_Antimicrobial_activity_of_Ficus_benghalensis_and_Ficus_racemosa_roots_L
https://www.researchgate.net/%20publication/285456711_Antimicrobial_activity_of_Ficus_benghalensis_and_Ficus_racemosa_roots_L
https://www.researchgate.net/%20publication/285456711_Antimicrobial_activity_of_Ficus_benghalensis_and_Ficus_racemosa_roots_L
https://zenodo.org/record/2530587/files/21.%20pdf
https://zenodo.org/record/2530587/files/21.%20pdf
http://dx.doi.org/10.7897/2277-4572.114233



