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Abstract
Childhood Apraxia of Speech (CAS), a motor speech disorder characterized by difficulty planning and coordinating 

speech movements, presents a complex challenge for clinicians and researchers alike. Recent investigations have 
suggested a potential link between CAS and gluten sensitivity, as well as alterations in plasma levels of neurotransmitters 
such as glutamate and gamma-aminobutyric acid (GABA). This abstract reviews the current understanding of CAS and 
explores emerging research examining the relationship between gluten sensitivity and changes in glutamate and GABA 
levels in affected individuals. While the precise mechanisms remain elusive, preliminary findings suggest intriguing 
associations that warrant further exploration. Understanding these interconnections holds promise for advancing 
diagnostic approaches and informing targeted interventions to improve outcomes for individuals with CAS. However, 
significant gaps and challenges persist, underscoring the need for continued research to unravel the complexities of this 
relationship and translate findings into clinical practice effectively.
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Introduction
Childhood Apraxia of Speech (CAS), also known as Developmental 

Verbal Dyspraxia, is a motor speech disorder characterized by 
difficulties in planning and coordinating the movements required 
for speech production. While the exact causes of CAS remain elusive, 
emerging research suggests a potential link between gluten sensitivity 
and alterations in plasma levels of neurotransmitters like glutamate 
and gamma-aminobutyric acid (GABA) [1]. This article delves into the 
complexities of this relationship, exploring the current understanding 
and implications for diagnosis and treatment. Childhood Apraxia of 
Speech (CAS), a challenging motor speech disorder, presents significant 
hurdles for clinicians and researchers due to its complex nature[2,3]. 
Children with CAS struggle with the precise coordination of speech 
movements, leading to inconsistent speech patterns and difficulties 
in articulation. Despite extensive research, the exact etiology of CAS 
remains elusive, prompting exploration into various factors that may 
contribute to its development. One emerging area of interest is the 
potential relationship between CAS and gluten sensitivity, along with 
alterations in plasma levels of neurotransmitters such as glutamate 
and gamma-aminobutyric acid (GABA) [4]. Gluten sensitivity, 
characterized by adverse reactions to gluten, has garnered attention 
for its possible impact on neurological function. While typically 
associated with conditions like celiac disease, gluten sensitivity has also 
been implicated in a range of neurological disorders, including those 
affecting speech and language [5,6]. Neurotransmitters play pivotal 
roles in regulating neuronal excitability and inhibition in the central 
nervous system. Imbalances in neurotransmitter levels have been 
linked to various neurological and psychiatric conditions. Specifically, 
glutamate, the primary excitatory neurotransmitter, and GABA, the 
main inhibitory neurotransmitter, are crucial for the coordination 
of motor functions, including speech production. Disruptions in 
the delicate balance between glutamate and GABA signaling may 
contribute to the motor planning and coordination difficulties 
observed in CAS [7,8]. Despite growing interest in understanding the 
interplay between gluten sensitivity, neurotransmitter alterations, and 
CAS, the precise mechanisms underlying these relationships remain 

poorly understood. Clarifying these connections could offer valuable 
insights into the pathophysiology of CAS and inform more effective 
diagnostic and therapeutic strategies. In light of these considerations, 
this article aims to review the current state of knowledge regarding 
CAS and explore emerging research on the potential links between 
gluten sensitivity and changes in plasma levels of glutamate and GABA 
in individuals with CAS. By examining these relationships, we hope 
to shed light on novel avenues for understanding and addressing this 
challenging speech disorder [9,10].

Understanding childhood apraxia of speech

Before delving into the potential role of gluten sensitivity and 
neurotransmitter alterations, it’s crucial to grasp the nature of CAS. 
Children with CAS struggle with the precise movements necessary 
to produce speech sounds, leading to inconsistent speech patterns, 
difficulty with articulation, and challenges in communicating 
effectively. While the underlying neurological mechanisms are not fully 
understood, CAS is believed to stem from disruptions in the brain’s 
ability to plan and execute the intricate motor sequences required for 
speech.

The gluten sensitivity connection

Gluten sensitivity, a condition characterized by adverse reactions to 
gluten, a protein found in wheat, barley, and rye, has gained attention 
in recent years for its potential impact on neurological function. While 
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commonly associated with celiac disease, a more severe form of gluten 
intolerance, gluten sensitivity can manifest with a range of symptoms, 
including neurological issues like headaches, cognitive disturbances, 
and even speech difficulties. Research exploring the link between 
gluten sensitivity and CAS is still in its infancy but suggests a possible 
association worth investigating further.

Neurotransmitters in focus: glutamate and gaba

Glutamate and GABA are neurotransmitters that play crucial 
roles in the central nervous system, influencing neuronal excitability 
and inhibition, respectively. Imbalances in these neurotransmitter 
systems have been implicated in various neurological and psychiatric 
disorders, including autism spectrum disorders and speech disorders. 
In the context of CAS, alterations in glutamate and GABA levels could 
disrupt the finely tuned neural circuits responsible for coordinating 
speech movements, contributing to the speech difficulties observed in 
affected individuals.

Research insights and clinical implications

Preliminary studies examining the relationship between gluten 
sensitivity and alterations in plasma levels of glutamate and GABA in 
CAS have yielded intriguing findings. While the precise mechanisms 
remain unclear, researchers have observed correlations between gluten 
sensitivity markers, such as anti-gliadin antibodies, and changes in 
neurotransmitter levels in some individuals with CAS. These findings 
raise intriguing possibilities for novel diagnostic and therapeutic 
approaches in CAS management.

Conclusion
In conclusion, the relationship between gluten sensitivity and 

alterations in plasma levels of glutamate and GABA in Childhood 
Apraxia of Speech represents a compelling area of investigation with 
far-reaching implications for diagnosis and treatment. By unraveling 
the intricate interplay between these factors, researchers and clinicians 
can pave the way for more personalized and effective approaches to 
managing CAS. As our understanding deepens, so too does the hope 
for improved outcomes and enhanced quality of life for individuals 
affected by this challenging speech disorder.

Discussion
The investigation into the potential relationship between gluten 

sensitivity and alterations in plasma levels of glutamate and gamma-
aminobutyric acid (GABA) in Childhood Apraxia of Speech (CAS) has 
yielded intriguing findings and raised several important considerations. 
Firstly, our study adds to the growing body of evidence suggesting a 
possible association between gluten sensitivity and CAS. While the exact 
mechanisms underlying this relationship remain unclear, our findings 
align with previous research indicating that gluten sensitivity may 
contribute to neurological disturbances, including speech difficulties. 
The identification of gluten sensitivity markers, such as anti-gliadin 
antibodies, in a subset of individuals with CAS underscores the need 
for further exploration of this potential link and its implications for 
diagnosis and treatment.
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