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The finding that the hypothalamic neuropeptide oxyto-
cin (OXT) plays a key role in social cognition and behav-
ior is one of the most significant discoveries in
neuroscience. Since 1987, when work by Keith Kendrick
in Cambridge firstly demonstrated that OXT played a
central role in both maternal behavior and mother-
infant bonds in sheep,1 it has subsequently been
reported to be deeply involved in enhancing socially rel-
evant recognition, cognition, memory, reward, empa-
thy, co-operation and attachment behaviors. Autism
spectrum disorder (ASD) is a developmental disorder
characterized by deficits in social interaction and com-
munication as well as in restricted and repetitive behav-
iors and atypical sensory responses, and OXT is
increasingly proposed as a key factor in ASD aetiology
and a promising potential treatment. ASD is primarily a
genetic disorder and it is known that miR-6126, which
targets genes enriched in the OXT signaling pathway, is
downregulated and that variants of OXT receptor
(OXTR) are associated with ASD, such as rs7632287,
rs237887, rs2268491, and rs2254298. Other OXTR var-
iants, like rs2254298 and rs53576, may also modulate
the efficacy of intranasal oxytocin in facilitating some
aspects of social cognition processing relevant to ASD
symptoms. However, there are several unsolved myster-
ies in this field. For example, why do autism animal
models generated by targeting some other genes also
show dysfunction in the OXT system even though
mutations in OXT or OXTR themselves have a relative-
lyweak association with these genes. Although a meta-
analysis has reported that peripheral OXT concentra-
tions tend to be lower in autistic children,2 findings
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concerning the efficacy of OXT therapy in ASD were
inconsistent.3,4 The article “Integrative Analysis Priori-
tized Oxytocin-related Biomarkers Associated with the
Aetiology of Autism Spectrum Disorder”5 in recent
issue of eBioMedicine tries to answer the aforemen-
tioned question and allows us to rethink OXT-related
translational medicine.

In this paper, 963 oxytocin-related genes (OTRGs)
were included and 208 of them were defined as core
OTGRs, carried by ASD probands as a higher coding de
novo mutations (DNM) burden than the controls, espe-
cially loss-of-function (Lof) DNMs. The authors found:
(1) of the de novo copy number variations (dnCNVs) in
ASD probands, 28.98% were associated with OTRGs,
and the genetic contribution of OTRGs was significantly
associated with ASD aetiology in the order of dnCNVs>
inherited CNVs (ihCNVs)>DNMs at the individual level;
(2) the OTRG-associated dnCNV burdens were signifi-
cantly higher in ASD probands with female gender and
non-verbal intelligence quotient (NVIQ) �50. (3)
93.33% (28/30) of high- and 85.92% (122/142) of low
positively contributed OTRGs (PC-OTRGs) involved in
at least one of the four enriched pathways, namely
“OXT signaling pathway”, “GPCR ligand binding”,
“MAPK signaling pathway” and “signaling by receptor
tyrosine kinases”. Among the 30 high PC-OTRGs,
MAPK3 was the most prominent gene, followed by
SHANK3, NLGN4X and NLGN3; (4) based on rare dis-
rupted variations, 458 potential OXT-related molecular
biomarkers were identified, including 172 PC-OTRGs
and 286 ASD core genes connected to them, which car-
ried functional DNMs and pathogenic CNVs that
affected »10% and »1% of patients with ASD, corre-
spondingly. About 66.98% of ASD core genes con-
nected to 172 PC-OTRGs positively contributed to ASD
aetiology, and 59.44% of ASD core genes were involved
in chromatin organization, nervous system develop-
ment and synaptic function.

In addition to the genetic findings, OXT was influ-
enced by biological and social factors in the embry-
onic and early postnatal stages, including sex
hormones, neurotransmitters and growth factors
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(serotonin, alpha- melanocyte stimulating hormone,
cholecystokinin, brain derived neurotrophic factor
etc). Social or physical stimulation (sucking, touching,
eye-contact) will also influence the development or
functional status of the OXT system.6 It is important
to pay attention to the influence of maternal factors in
the development of children and mothers themselves,
since not only children but also their mothers have
been reported to show low levels of plasma OXT
which were negatively associated with the autistic
symptoms of children.7 The mothers of children with
ASD were also reported to have a higher rate of cesar-
ean section8 and a lower rate of lactation,9 which may
influence the mother-infant bonding and lead to the
potential risk for development of OXT system
through epigenetic modification. Therefore, the inter-
action of genetics and environment with OXT will be
the next hotspot for aetiology, molecular diagnosis
and precision therapy of ASD.

Finally, the paper presents a full view of OXT-related
biomarkers for ASD in the real world, which is helpful
to understand the central role of OXT in the genetic aeti-
ology of ASD. Furthermore, it contributes to the under-
standing that a pharmacological intervention strategy
based on OXT should conform to the requirements of
precision medicine, so as to increase the response rate
at the individual level. In fact, a recent double-blind,
randomized, crossover design trial performed by the
team of Keith Kendrick in China has shown that intra-
nasal OXT treatment followed by positive social interac-
tions can improve symptoms in autistic children when
given every other day with 24 IU. Meanwhile,
rs2268491 SNP OXTR genotype showed modulating
effects with greater Social Responsiveness Scale-2
improvements and OXT concentration changes.10 This
study took into account of practical factors, such as drug
dosage and frequency, and administrate OXT as an
adjunction to experience of positive social interaction,
thus providing a new and successful model for OXT
therapy. More trials will be needed to extensively con-
sider more genotypes and clinical phenotypes (sex, lan-
guage and NVIQ) in future.
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