
Introduction

Prader-Willi syndrome (PWS) is a rare neurodevelopmental 
disorder causing endocrine, musculoskeletal, and neurological 
dysfunction. PWS, one of the best-studied neurodevelopmental 
diseases, is characterized mainly by developmental disability, 
hyperphagia, and behavioral problems. It is caused by the inac-
tivation of contiguous genes on chromosome 15q11-q131). The 
extremely well-conserved synteny between the human and the 
murine regions helped to generate PWS mouse models. These 
animal models guide clinical trial priorities or provide informa-
tion about the efficacy of a compound within the context of a 
specific disease1,2). 

The neuropeptide oxytocin (OT) produced by the hypothala-
mus and released by the posterior pituitary has emerged as a key 
regulator of diverse social behaviors and a potential therapeutic 
target for improving social dysfunction3). PWS is associated with 
a marked deficiency in oxytocin- containing neurons in the 
hypothalamic paraventricular nucleus. PWS features, including 

hyperphagia and social dysfunction, are reportedly related to the 
consequent hypothalamic hyposecretion of oxytocin.

Here, we briefly summarize the preclinical studies measuring 
the behavior-related effect of therapeutics on PWS animal mod-
els and clinical trials of oxytocin on PWS patients. 

Oxytocin in Prader-Willi Syndrome

PWS patients typically have fewer oxytocin-producing neurons 
in the hypothalamic periventricular nucleus and a smaller-than-
average ventricular peripheral nucleus4). Oxytocin is an endoge-
nous neuropeptide hormone produced in the hypothalamus and 
released from the posterior pituitary gland that plays an impor-
tant role in childbirth, food intake, body weight, and social bond-
ing, all of which have a serious impact on patients with PWS. 
Most people with PWS suffer from hyperphagia with impaired 
satiety and food-seeking, which poses a serious risk of obesity 
and associated metabolic diseases in children. They also show 
significant social cognitive dysfunction, including symptoms of 
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Prader-Willi syndrome (PWS) is a rare genetic neurodevelopmental disorder of hyperphagia leading to severe obesity, intellectual deficits, 
compulsivity, and other behavioral problems. PWS is caused by the inactivation of contiguous genes on chromosome 15q11-q13, which 
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Autism Spectrum Disorder (ASD), which has a significant im-
pact on their family and surrounding environments. It is difficult 
to treat abnormal ingestive behaviors and social dysfunction in 
patients with PWS due to their intellectual disability, anxiety, 
and endocrine dysfunction. Until recently, the pharmacological 
treatment for PWS was limited to symptomatic treatments, such 
as hormone replacement or psychiatric drugs, or behavioral or 
physical therapy. Several therapeutics have been tested for their 
effect on PWS phenotypes, including hyperphagia and social-be-
havioral problems. Oxytocin is one of the most promising targets.

Preclinical Researches of Oxytocin in PWS

Several types of pharmacological compounds have been tested 
in PWS mouse models to modify behavior-related phenotypes. 
Initially, many types of gene-targeted mice were developed to 
investigate the mechanisms of gene regulation and gene func-
tion associated with PWS phenotypes. Among these, two mouse 
models lacking the neccdin and Magel2 genes located in the PWS 
critical region reportedly had an oxytocin deficiency similar to 
that of PWS patients5,6). Several studies have reported the effect of 
therapeutic intervention in Magel2 mutant mice. The administra-
tion of oxytocin, immediately after birth, improves survival and 
helps with ingestive problems and social dysfunction in Magel2 
knockout mice5-7). In a follow-up study, Magel-2 mutant mice 
who received oxytocin injections immediately after birth did not 
have social and learning deficits as adult2,6,7). These findings sug-
gest that there is a problem with oxytocin function in PWS, and 
that oxytocin administration may have a positive effect on PWS 
phenotype.

Clinical Trials on Oxytocin and Behavior-related 
PWS Phenotypes

Many clinical studies have been conducted on various pharma-
cological compounds to treat PWS symptoms. Preclinical studies 
can provide valuable information about how animals respond to 
potential treatments in vivo. Animal testing can accelerate clini-
cal practice adaptations. To date, five clinical trials have been 
reported on oxytocin administered as an intranasal spray in PWS 
patients8). In most of the clinical studies, oxytocin or an oxytocin 
analogue (intranasal carbetocin, FE992097) was tested in PWS 
patients to confirm their positive effects on both hyperphagia 
and social dysfunction9-14). Of these, four trials were randomized 
controlled studies in children and adolescents with PWS. These 
demonstrated that oxytocin has a beneficial effect with few side 

effects on PWS patients. However, the research has limitations, 
such as the lack of a control group and the use of non-verified 
psychometric assessments.

Oxytocin in higher doses can worsen social behavior. The effec-
tiveness of long-term oxytocin administration remains unknown, 
warranting further study. Intranasal oxytocin administration re-
duces the body-weight of obese PWS and non-PWS patients, and 
a single administration improves emotional awareness in healthy 
autistic adults and reduces repetitive behavior in ASD patients. A 
recent clinical trial for intranasal carbetocin(LV-101), an oxytocin 
analogue, reported promising results14). A Phase 3, randomized, 
double-blind study measured the outcome of changes in parent 
or caregiver-rated hyperphagia, obsessive-compulsive symptoms, 
and Clinical Global Impressions Scale score after administration 
of intranasal carbetocin or placebo three times daily for 14 days. 
Intranasal carbetocin was well tolerated and improved hyperpha-
gia and behavioral symptoms of PWS.

Conclusion

This short review reports the positive effects of oxytocin on 
PWS symptoms and highlights some limitations of clinical trials. 
Many preclinical and clinical studies indicate that administra-
tion of oxytocin in PWS patients may have a positive impact on 
their social limitations. Increased investment in and facilitating 
conduction of preclinical animal models studies accelerates new 
PWS treatments. Many experts are currently working to intro-
duce oxytocin and other compounds into PWS therapy for more 
effective and beneficial interventions. 
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