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Abstract

Aquagenic pruritus (AP) is a rare itch disorder with limited effective treatments, and emerging clinical observations suggest
that oral P-alanine may reduce symptoms. The purpose of this viewpoint is to propose a biologically plausible mechanism
through which (-alanine may alleviate primary AP. We reviewed published case reports and patient-reported survey data
describing B-alanine use in AP and integrated these clinical observations with experimental data on MAS-related G pro-
tein—coupled receptor D (MrgprD)—expressing sensory neurons and their role in mast-cell regulation. Published case reports
describe marked improvement in water-induced pruritus following prophylactic oral (-alanine administration, and a recent
survey of patients with idiopathic AP reported substantial symptom relief among (-alanine users. Preclinical data indicate that
MrgprD-neuronal glutamate release suppresses mast cell hyperresponsiveness, suggesting a potential pathway for the observed
antipruritic effect. Additional mechanisms, including [3-alanine metabolism to carnosine and its potential mast cell-stabilizing
effects, may also contribute. 3-alanine may act through modulation of a nonhistaminergic neuroimmune circuit and represents
a promising therapeutic candidate for further investigation in AP.
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Aquagenic pruritus (AP) is a rare skin disorder character-
ized by intense itching, tingling, or burning after contact
with water, which can significantly impact an individual’s
quality of life [1]. Although AP is classically associated
with polycythemia vera, idiopathic (primary) AP likely
represents the most common form in the general popula-
tion [2]. Therapeutic approaches to alleviate this condition
remain challenging and often ineffective. Existing treatments
primarily focus on symptom relief through topical emol-
lients, phototherapy, antihistamines, and avoidance of water
exposure, but they provide only partial relief and do not
address the underlying mechanisms triggering the pruritus [1].

https://derma.jmir.org/2026/1/€90737

The pathogenesis of idiopathic AP is incompletely
understood. Several mechanisms have been proposed,
including abnormal mast cell activation, dysregulated
cutaneous nerve signaling, and altered neuroimmune
communication within the skin [3]. A small biopsy study
found increased acetylcholinesterase activity in eccrine-asso-
ciated nerve fibers after water exposure in patients with
AP and polycythemia vera, suggesting increased acetylcho-
line release and possible involvement of eccrine-associated
pathways in AP pathogenesis [4]. AP has also been described
in familial cases, suggesting a potential genetic predisposition

[1].
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Recent case reports have shed light on the role
of P-alanine, a nonessential amino acid, in modulating
the sensation of itch. f-alanine is a known agonist at
the pruriceptive receptor MAS-related G protein—coupled
receptor D (MrgprD) and induces a weak nonhistaminer-
gic itch in humans and mice [5]. A survey-based study
investigating fB-alanine supplementation among 75 patients
with idiopathic AP reported that 70.7% of participants who
used [-alanine described substantial symptom relief, with an
average relief score of 8.84 out of 10 (95% CI 8.52-9.16) [6].

In one case report, a 33-year-old adult male with primary
AP found that prophylactic oral (-alanine taken 5 to 15
minutes before water exposure markedly reduced pruritus
with sustained improvement at the 20-week follow-up [5].
In a second case, a 16-year-old male with AP refractory to
traditional treatments also found relief from oral B-alanine
taken prior to water exposure [7].

In these reports, [-alanine was administered orally in
powder form [5,7]. Survey data suggest that patients most
commonly use doses averaging approximately 1.59 g per
day during acute exacerbations. In this survey, 66% of users
preferred powder formulations and 73.6% reported taking
[-alanine on an as-needed basis [6].

The mechanism responsible for this improvement is
unknown, and because MrgprD activation is typically
pruritogenic, the antipruritic effect is unlikely to result
from direct receptor agonism. Other mechanisms may also
contribute to the observed therapeutic benefit. For exam-
ple, B-alanine is a precursor to carnosine, a dipeptide with
antioxidant and intracellular pH-buffering properties that
may help stabilize mast cell responses. These effects could
complement or act independently of MrgprD-mediated neural
pathways [6].

Although the mechanisms underlying primary AP are
not fully established, the delay between water exposure
and itch onset reported in many patients may suggest a
nonhistaminergic process involving abnormal neuroimmune
interactions between sensory afferents and epidermal or
immune cells such as keratinocytes, basophils, or mast cells
[5]. A mouse study from 2021 demonstrated that MrgprD-
expressing cutaneous sensory neurons help maintain skin
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homeostasis by releasing glutamate, which dampens mast
cell hyperresponsiveness [3]. One possibility is that $-alanine
may transiently enhance MrgprD-neuronal activity enough to
increase local glutamate release, thereby strengthening this
homeostatic inhibitory circuit. In primary AP, where mast
cell hyperresponsiveness and nonhistaminergic pathways
are suspected, enhanced MrgprD-mediated glutamatergic
signaling could suppress mast cell activation and reduce
downstream pruriceptive input. Recent work from the same
research group further supports this model by demonstrat-
ing that glutamate can act directly on both mouse and
human mast cells to suppress their activation, reinforcing the
potential role of glutamatergic signaling in cutaneous immune
homeostasis [8].

Available patient-reported data suggest that (-alanine is
generally well tolerated, with transient paresthesia being
the most frequently reported side effect. This is consistent
with the known safety profile of B-alanine in sports nutri-
tion studies and is typically mild and self-limited. Impor-
tantly, 90% of surveyed users reported sustained therapeutic
benefit without loss of efficacy over time, suggesting minimal
tachyphylaxis [6,9].

Although speculative, this mechanism aligns with both the
delayed nature of AP symptoms reported by some individu-
als and the observed clinical benefit of prophylactic [3-ala-
nine administration. Given the debilitating nature of AP
and the scarcity of effective therapies, the emerging evi-
dence supporting [-alanine as a fast-acting, well-tolerated,
inexpensive, and accessible intervention is noteworthy.

We encourage further controlled studies to character-
ize optimal dosing, duration of effect, long-term safety,
and the underlying neurocutaneous mechanisms. If [-ala-
nine consistently alleviates symptoms in primary AP, this
observation may also support the concept that non—FceR-
mediated mast cell activation and neuroimmune dysregulation
play important roles in disease pathogenesis.

[-alanine may represent a promising therapeutic avenue
for a condition that currently lacks reliable treatment options.
These observations highlight the need to further explore
[-alanine as a targeted modulator of nonhistaminergic itch
pathways in primary AP.
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