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Dear Editor,

The gut-skin axis has emerged as a significant paradigm in dermatological research, elucidating
the reciprocal relationship between gastrointestinal homeostasis and cutaneous pathophysiology.
Substantial evidence now demonstrates that intestinal microbial ecology and epithelial barrier
integrity exert profound influences on systemic inflammatory processes, immunological
regulation, and cutaneous homeostasis. Among inflammatory dermatoses, acne vulgaris,
psoriasis, and atopic dermatitis (AD) have shown particularly compelling associations with enteric
pathophysiology. This review synthesizes the current understanding of gut-skin interactions in
these conditions and evaluates potential microbiota-targeted therapeutic approaches.

THE GUT-SKIN AXIS: PATHOPHYSIOLOGICAL FOUNDATIONS

The gastrointestinal tract and integumentary system share ectodermal lineage and participate

extensively in immunomodulation. The mechanistic basis of their interconnection involves:

1. Microbial dysbiosis - Perturbations in commensal gut microbiota composition disrupt
immune tolerance, precipitating systemic inflammation that manifests cutaneously.!"

2. Increased intestinal permeability - Compromised tight junction integrity facilitates
translocation of microbial products including lipopolysaccharides, activating pattern
recognition receptors and exacerbating cutaneous inflammation.®

3. Microbial metabolite signaling - Bacterially derived short-chain fatty acids demonstrate
pleiotropic immunomodulatory effects that influence cutaneous barrier function and
inflammatory responses."!

4. Neuroimmunological pathways - Bidirectional gut-brain-skin communication mediates
stress-induced exacerbations of inflammatory dermatoses through neuropeptide and
glucocorticoid signaling.™

GUT MICROBIOTA IN ACNE PATHOGENESIS

Acne vulgaris represents a multifactorial inflammatory disorder of the pilosebaceous

unit involving hormonal influences, microbial colonization, and immune dysregulation.

Contemporary research implicates intestinal microbiota in its pathogenesis:

e Ecological alterations: Acne patients exhibit quantifiable differences in gut microbial
diversity, characterized by decreased commensal populations and enrichment of pro-
inflammatory taxa including Escherichia coli.”!
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e Nutritional modulation: Dietary factors including high
glycemic load and dairy protein consumption alter gut
microbial ecology, potentiating acne through insulin/
insulin-like growth factor-1 axis activation and pro-
inflammatory cytokine production.®

e  Microbial therapeutics: Specific probiotic strains,
particularly Lactobacillus and Bifidobacterium species,
demonstrate clinically significant anti-inflammatory
effects and cutaneous improvement in acne patients.”

PSORIASIS AND INTESTINAL DYSBIOSIS

Psoriasis, a chronic immune-mediated disorder characterized

by keratinocyte hyperproliferation and Type 17 immune

activation, demonstrates increasingly recognized associations
with gut microbiota:

e  Microbiome perturbations: Psoriatic individuals exhibit
reduced o-diversity and altered P-diversity indices,
with disproportionate representation of Firmicutes and
Proteobacteria phyla.l®

e Barrier dysfunction consequences: Quantifiable
increases in circulating microbial products secondary
to intestinal hyperpermeability correlate with disease
severity metrics.”!

e  Microbiota-targeted interventions: Preliminary evidence
supports the therapeutic potential of fecal microbiota
transplantation and dietary fiber supplementation in
modulating psoriatic inflammation.!”!

AD AND EARLY-LIFE GUT ECOLOGY

The pathogenesis of AD, characterized by epidermal barrier
defects and Type 2 immune polarization, demonstrates

critical developmental associations with intestinal

microbiota:

e Neonatal microbial patterns: AD-prone infants
exhibit deficient colonization by bifidobacterium

and lactobacillus species during critical immune
developmental windows.!!!

e Translocation  phenomena: Increased intestinal
permeability facilitates systemic dissemination of
dietary antigens and pro-inflammatory mediators that
exacerbate AD pathophysiology.!'?

e Nutritional therapeutics: Clinical investigations support
adjunctive roles for probiotic supplementation, prebiotic
fibers, and anti-inflammatory dietary modifications in
AD management.[*’!

THERAPEUTIC MODULATION OF THE GUT-
SKIN AXIS

Current investigational

interactions include:

1. Microbial therapeutics: Defined probiotic formulations
(e.g., Lactobacillus rhamnosus GG, Bifidobacterium

approaches targeting gut-skin
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breve) show promise in modulating inflammatory
dermatoses through multiple mechanisms.!'*

2. Nutritional interventions: Anti-inflammatory dietary
patterns emphasizing fiber, polyphenols, and omega-3
fatty acids demonstrate beneficial effects on both gut
ecology and cutaneous inflammation.!""!

3. Microbial ecosystem restoration: Fecal microbiota
transplantation, while investigational, represents a
potential paradigm-shifting intervention for refractory
inflammatory conditions.!"®

4. Barrier enhancement strategies: Targeted
supplementation with glutamine, zinc, and butyrate may
stabilize intestinal tight junctions and reduce systemic
inflammatory burden.!”!

CONCLUSION

The gut-skin axis represents a fundamental biological
interface with profound implications for understanding
and treating inflammatory dermatoses. While mechanistic
insights continue to evolve, the current evidence strongly
supports integrative approaches combining dermatological,
gastroenterological, and nutritional perspectives. Future
research should focus on elucidating precise microbial and
molecular mechanisms while developing targeted, evidence-
based therapeutic interventions.
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