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ABSTRACT

Introduction: Acne vulgaris remains a common dermatological disorder among adolescents
and adults, posing persistent therapeutic challenges despite continued advancements in
treatment. This review synthesizes research conducted between 2014 and 2021, focusing on
the contributions of diet, probiotic supplementation, and the gut-brain axis to acne
pathogenesis and management. An examination of studies from databases such as PubMed
and Scopus indicates that high consumption of carbohydrates and dairy products is associated
with increased acne severity, whereas diets rich in omega-3 fatty acids and characterized by a
low glycemic index may confer protective effects. Furthermore, probiotics—particularly
Lactobacillus and Bifidobacterium strains—exhibit immunomodulatory capacities that may
attenuate systemic inflammation and enhance skin barrier function, thereby improving acne
outcomes. The gut-brain axis underscores the systemic interconnections between gut health
and cutaneous conditions, suggesting that targeted probiotic modulation of this axis could
positively influence acne severity. Collectively, these findings emphasize the importance of an
integrative strategy for acne management, incorporating both dietary interventions and
probiotic supplementation, and underscore the necessity of further research to optimize

therapeutic efficacy and promote better patient quality of life.

Materials and Methods: A systematic literature search of peer-reviewed studies published

between 2014 and 2021 was conducted using Google Scholar, PubMed, Web of Science, and
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Scopus. Keywords included “acne,” “diet,” “probiotics,” “skin microbiome,” and “gut-skin
axis.” Studies investigating the role of diet, probiotics, and the gut-brain axis in acne and skin
health were selected. Collected data were organized according to dietary factors, probiotic
strains, and mechanisms of action, with particular attention to clinical outcomes,
inflammatory markers, and microbiome balance. This structured approach provided a

comprehensive basis for evaluating integrative strategies in acne therapy.
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Results: The findings indicate that regular intake of omega-3 fatty acids and adherence to
low-glycemic-index (GI) or low-glycemic-load (GL) diets are associated with reduced acne
severity, whereas elevated omega-6:omega-3 ratios and milk consumption may exacerbate the
condition. Diet also influences the efficacy of antibiotic treatments, with certain minerals
chelating tetracyclines and reducing their absorption. Moreover, probiotic interventions—
particularly those involving Lactobacillus and Bifidobacterium strains—show promise in
modulating inflammation and improving skin barrier function, potentially mitigating acne.
Lastly, the gut-brain-skin axis emerges as a critical factor in acne pathogenesis, suggesting
that strategies to optimize gut microbiota—through dietary adjustments, probiotics, and other

interventions—may offer novel therapeutic avenues.

Conclusions: A diet low in glycemic index and high in omega-3 fatty acids, augmented by
probiotic supplementation (e.g., Bifidobacterium and Lactobacillus strains), appears to confer
significant benefits in reducing acne-related inflammation. Further investigations are
warranted to formalize these findings into clinical guidelines and enhance therapeutic

outcomes.

Keywords: Acne Vulgaris, Diet, High Glycemic Load, Dairy Consumption, Microbiome

Balance, Holistic Treatment

INTRODUCTION

Acne vulgaris affects millions worldwide, especially in the group of young adults, where the
prevalence of the disease ranges from 35% to even 90% [1,2]. Despite the increasing choice
of treatment methods still remains a persistent disease. The need for a holistic approach to
acne therapy is increasingly emphasized. Recent studies pay attention to the importance of
diet, supplementation and gut health on acne development and treatment outcomes [3-5]. The
diet of modern civilization, characterized by the consumption of large amounts of
carbohydrates and dairy products, has been linked to increased acne severity, while diets rich

in omega-3 fatty acids and low in glycemic index offer potential protective effects [12,13].
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Also, probiotics recently have gained interest. Their known immunomodulatory properties
contribute to reducing systemic inflammation, and maintaining skin microbiome balance. The
gut brain axis- two way biochemical singalization between gastrointestinal tract and central
nervous system is affected by probiotics and in that way confirms the complex relationship
between the digestive system and other organs, including the skin. This article aims to
demonstrate the connection between the mentioned factors and the course of the disease, thus
highlighting the need for a holistic approach to acne therapy, which includes dietary

recommendations and appropriate supplementation [21,22].

MATERIALS AND METHODS

This article synthesizes findings from various peer-reviewed articles and studies published

between 2014 and 2021, focusing on the impact of diet and probiotics in acne therapy [2].

Search datebases such as Google Scholar, PubMed, Web of Science, and Scopus were used to

find relevant articles. Keywords used during the searches included "dermatology,"
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skin microbiome," "bacterial infections,", “gut-brain axis

” N

"microbiology, probiotics," and
"antimicrobial resistance."such as PubMed and Scopus, employing keywords like "acne,"
"diet," "probiotics," and "gut-skin axis."Studies included those that focusing on the study of
the impact of diet, the role of probiotics in therapy, and the gut-brain axis and their
relationship with skin health.The collected data were categorized based on dietary factors,
probiotic strains, and their mechanisms of action. Emphasis was placed on clinical outcomes,
inflammatory markers, and microbiome balance. The collected data were grouped based on
dietary factors, probiotics, and their mechanisms of action. This methodical approach enabled

a comprehensive evaluation of current research findings, providing a solid foundation for

understanding potential integrative strategies in acne treatment [23].

RESULTS

State of Knowledge

Acne vulgaris is a prevalent dermatological condition with significant psychological
implications due to its visibility and chronic nature [18]. Peak incidence occurs in adolescents,
but adult cases, especially in women, are growing.

Acne vulgaris affects 80—100% of individuals aged 11-30. While 85% of cases are mild, 15%
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present severe forms, often leaving scars and hyperpigmentation. Adult acne is increasingly

common, particularly in women over 25. The pathogenesis involves four main interacting

factors:

1.

Increased Sebum Production: Androgens (like testosterone and insulin-like growth
factor 1) stimulate sebum production. Higher sebum levels create a favorable
environment for the other factors to contribute to acne development [17].

Abnormal Hyperkeratinization: The pilosebaceous follicle's normal shedding
process is disrupted. Dead skin cells accumulate, forming a plug (comedone) that
obstructs the follicle [20].

Cutibacterium acnes (C. acnes) Overgrowth: This anaerobic bacterium thrives in
the oily, clogged environment of the follicle. It produces lipases, breaking down
sebum into fatty acids that trigger inflammation [23].

Inflammation: The body's immune response to C. acnes and the accumulated sebum
causes inflammation, resulting in papules, pustules, nodules, and cysts. Epigenetic
factors, specifically DNA methylation, may also influence this inflammatory process

[23].

Clinical presentation can be very different.The initial observable symptom is excessive

corneocyte production and accumulation, leading to comedone formation (blocked pores).

Increased sebum flow compromises the lipid layer, impacting keratinization and increasing

permeability, making the follicle more susceptible to inflammation [16-20]. Possible clinical

presentations:

Non-inflammatory lesions:

Open comedones (blackheads): The follicle is open, allowing the sebum and dead cells
to oxidize and darken, appearing as black spots.
Closed comedones (whiteheads): The follicle is closed, trapping sebum and dead cells

beneath the surface as small, white bumps.

Inflammatory lesions:

Papules: Small, inflamed, red bumps without pus.

Pustules: Small, inflamed, red bumps containing pus.



e Nodules: Larger, deeper, and more painful inflammatory lesions extending into the
dermis.
e Cysts: Large, deep, fluid-filled lesions that cause significant pain and often lead to

scarring.

Diagnosis is largely clinical, relying on the presence of characteristic lesions [16,20]. The
differential diagnosis includes rosacea, perioral dermatitis, folliculitis, and certain systemic
conditions [16,20]. The following diseases should be taken into account in the differential

diagnosis:

e Rosacea: Distinguishing features include flushing, telangiectasia (visible blood
vessels), and the absence of comedones (blackheads and whiteheads), typically
affecting the central face

e Perioral dermatitis: A papulopustular rash around the mouth, often triggered by
topical steroids

¢ Folliculitis: Inflammation of hair follicles

¢ Drug eruptions: Acne-like breakouts caused by medications

e Other Conditions: conditions like syphilis, pityriasis lichenoides chronica, lupus
vulgaris, and acneiform eruptions linked to endocrine issues, highlighting the

importance of considering these possibilities

The review of the selected studies reveals several key findings:

Diet and Acne: Regular consumption of omega 3 fatty acid , that can be found in products
such as linseed (also linseed oil), chia seeds, soy and walnuts, contribute to reduction of acne
[6]. Omega 3 acids are group of fatty acids can’t be produced in human body, so they have to
be delivered from food intake. Omega 3 fatty acid regulate the skin’s oil production, improve
hydratation. What is important not only the total amount of omega 3 acids are important but
also the imbalance between omega-6 and omega-3 fatty acids is thought to play a
significant role in the development of acne [14]. When omega-6 to omega-3 ratio is too high
in can contribute to excess inflammation, which may worsen the severity of acne. Also low
GI and low GL —diets have simmilar effect. Several studies show that milk may worsen the
severity of acne. Milk can contribute to worsening the course of the disease via whey proteins
and casein which activate insulinotropic and IGF-1 pathways. That explain why other dairy

products such as butter or cheese have not demonstrated the same associations with acne.
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More resarches are needed to prove the effects of vegetarian, vegan and ketogenic diets on
acne [8].

Also diet has an impact on efficency of antibiotics used in treatment of acne such as
tetracycline. Food rich in calcium, magnesium, zinc, iron, and aluminum can chelate he
tetracyclines and contribute poor absorption and loss of efficacy. Studies shows that the
presence of any food in the stomach can reduce absorption of doxycycline by nearly 20%
What is very intresting is the fact that populations with paleolithic diet — without sugar, grains,

diary protein, and has low basal insulin levels and dont’t suffer from acne

Probiotic Efficacy: Probiotics affect one of the pathogenic factors — P.acnes. Strains of
Lactobacillus and Bifidobacterium, likely play a role in modulating the immune response
and reducing inflammation, which improves the skin barrier and hydration, thereby
contributing to acne reduction [9-13]. Calming down the inflammation and improving skin
hydratation cam improve treatment results. Not only oral probiotics can be used . Also topical
probiotics can be helpful especially stress-induced acne. Role of stress in pathogenesis of acne
i1s well known. Stress contributes to release of a chemical called substance P, which Stimulate
sebocytes to produce higher levels of proinflammatory cytokines -, IL-1, IL -6, TNF —alpha.
Lactobacillus paracasei and Bifidobacterium longum in topical substances may improve
inflammatory skin conditions by inhibiting substance P.Potencial mechanisms of how
probiotics affect acne are reducing local and systemic inflammation and oxidative stress.
Probiotics also inhibites growth of P.acnes, contribute to maintening of skin barrier, regulate

production of sebum and affect the gut- brain axis [7-10].

Gut-Brain-Skin Axis:

Human gut microbiota (GM) includes different kinds of microorganisms that are crucial for
well-being and survival of the organism [21,22]. The gut, skin, and brain are not isolated
systems. Dysbiosis (microbial imbalance) in one location can impact the other, and vice-versa.
Changes in either gut or skin microbiota can trigger or exacerbate skin conditions. Foods and
the intestinal microbiota significantly influence the development of diseases in all three.
Modulating the gut microbiota through diet, probiotics, and lifestyle changes offers potential
for preventing and treating these conditions. The gut microbiome plays a crucial role in
shaping the immune system. This influence extends to the skin, as demonstrated by the

impacts of gut dysbiosis on skin inflammation and immune responses [9]. The gut produces



various molecules (hormones, SCFAs, neurotransmitters) that circulate systemically and
affect skin homeostasis. Studies demonstrate a connection between gut health and skin
condition through the gut-brain axis. Probiotics, as part of this axis, contribute to reducing
inflammation and also influence the course of other diseases that may affect acne
progression.As inflammation is one of the pathogenic factors of acne the composition of an
individual’s microbiota may affect to many diseases including acne [13]. It was reported that
the yeast Saccharomyces cerevisiae could improve both acne vulgaris and constipation. But
further researches are needed. The loss in SCCA (Short-chain carboxylic acids)-producing
bacteria is remarkable because of anti-inflammatory effects of SCCA [22]. Understanding the
gut-skin axis has significant implications for therapeutic approaches. Modulating the gut
microbiome (e.g., through probiotics, prebiotics, dietary changes) may offer a valuable

strategy for treating or preventing various skin conditions [7].

CONCLUSIONS

The impact of diet and probiotics on acne progression highlights the need for a holistic
approach to acne therapy [11]. Evidence suggests that low-glycemic index diets, rich in
omega-3 fatty acids, positively influence the course of the disease. Such a diet, combined with
probiotic supplementation—particularly strains of Bifidobacterium and Lactobacillus—can
significantly improve acne treatment outcomes by modulating inflammation, which plays a
critical role in acne pathogenesis. The gut-brain axis further demonstrates the broader
systemic influence of gut health on skin condition [5-10]. All these findings point to the
importance of a holistic approach to acne treatment. Although the conclusions presented here
are promising, further research is needed to develop guidelines that could enhance treatment

effectiveness and improve the quality of life for acne patients [23].
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