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ABSTRACT 
Psoriasis is a systemic immune-mediated inflammatory disease that affects target organs and manifests primarily through skin 
lesions resulting from keratinocyte hyperproliferation. This condition can significantly reduce the quality of life. Psoriasis 
is widespread: according to the scientific data, it affects approximately 2% of the global population. Research in the psoriasis 
pathogenesis and its systemic effects remains a relevant focus in dermatology. Numerous recent studies have identified 
a correlation between psoriasis and inflammatory bowel diseases.
Psoriasis has been found to reduce both the qualitative and quantitative diversity of the gut microbiota, as well as to increase 
in opportunistic bacteria such as Escherichia coli, Helicobacter spp., and Mycobacterium spp. In addition, patients with psoriasis 
exhibit an increased abundance of Firmicutes and a decrease in Bacteroides. A decrease in Bacteroides, in turn, reduces 
the production of butyrate, which plays a key role in protecting the intestinal epithelium. Alterations in the gut microbiota may 
contribute to the stimulation of autoimmune inflammation in psoriasis. Many researchers also agree that severe psoriasis 
is characterized by significantly altered microbiota in the study groups compared with controls. Intestinal dysbiosis may serve 
as a trigger for psoriasis relapse. Increased intestinal epithelial permeability contributes to the entry of a greater number 
of bacterial metabolites into the bloodstream, which in turn aggravates the course of psoriasis. 
Clinical observations confirm the improvement of psoriatic skin lesions following the use of antibiotics, probiotics, or fecal 
microbiota transplantation. A detailed investigation of the relationship between psoriasis and the gut microbiota may serve 
as a potential marker for therapy assessment, improve treatment quality, and enhance the quality of life in affected patients.
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АННОТАЦИЯ
Псориаз — системное иммуновоспалительное заболевание, поражающее органы-мишени и проявляющееся главным 
образом образованием дефекта на коже вследствие гиперпролиферации кератиноцитов. Это заболевание может зна-
чительно снижать качество жизни. Псориаз распространён повсеместно: по литературным данным, он затрагивает 
около 2% населения планеты. Изучение патогенеза псориаза и его влияния на организм является актуальным направ-
лением в дерматологии. Многочисленные работы последних лет обнаруживают определённую корреляцию между 
псориазом и воспалительными заболеваниями кишечника.
Установлено, что при псориазе наблюдается снижение качественного и количественного разнообразия микро-
флоры кишечника и увеличение числа условно-патогенных бактерий, например Escherichia coli, Helicobacter spp., 
Mycobacterium spp. Наряду с этим у больных псориазом выявляется увеличение количества бактерий типа Firmicutes 
и снижение — Bacteroides. Уменьшение количества Bacteroides в свою очередь ведёт к уменьшению образования 
бутирата, который играет роль в защитной системе эпителия кишечника. Изменение микробиоты кишечника может 
являться причиной стимуляции аутоиммунного воспаления при псориазе. Многие исследователи также сходятся 
во мнении, что тяжёлое течение псориаза характеризуется значительно изменённой микробиотой у исследуемых 
групп по сравнению с контрольными. Дисбиоз кишечника может являться стимулом рецидива псориаза. Повышение 
проницаемости кишечного эпителия способствует проникновению большего количества бактериальных метаболитов 
в кровь, что в свою очередь усугубляет течение псориаза. 
Клинические наблюдения подтверждают улучшение псориатических поражений кожи после применения антибиоти-
ков, пробиотиков или трансплантации фекальной микробиоты. Детальное изучение взаимоотношения псориаза и ми-
кробиоты кишечника может служить потенциальным маркером оценки проводимой терапии, улучшать её качество 
и повышать уровень жизни пациентов с данной патологией.
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иммуновоспалительные заболевания; гиперпролиферация кератиноцитов; иммунный ответ.
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INTRODUCTION
Psoriasis is a multifactorial T cell–mediated 

immune-inflammatory disease. The inflammatory process 
develops as a result of the formation of autoreactive 
T lymphocytes that damage target organs [1–3]. In the past, 
psoriasis was often confused with other dermatological 
conditions, particularly leprosy, due to the similarity 
of symptoms—patches and scaling of the skin. However, 
in 1841, the dermatologist Ferdinand von Hebra proposed 
classifying psoriasis as a separate disease entity [4]. 

The prevalence of psoriasis ranges from 0.1% to 8%, 
depending on the geographical region and the patient’s ethnic 
background. It affects 125 million people worldwide and more 
than 2% of the population in Russia. Psoriasis is less common 
in certain regions of Asia and Africa, and more prevalent 
in Scandinavian countries. Since 2013, an increasing 
incidence of psoriasis has been noted among individuals 
over the age of 18 years [1, 3, 4]. Recent studies indicate 
that the core pathogenetic mechanisms of psoriasis involve 
a triad of elements: dendritic cells producing interleukin 
(IL)-23, Th17 cells secreting IL-17, and activated keratinocytes. 
Proinflammatory cytokines and proliferation-stimulating 
factors in psoriasis are synthesized by T cells (IL-17, IL-21, 
IL-22, interferon-gamma), dendritic cells (tumor necrosis 
factor-alpha, IL-6, IL-20, IL-23, nitric oxide), and keratinocytes 
(antimicrobial peptides, IL-20, chemokines) [1, 5, 6]. 
The formation of the immune response in the epidermis begins 
in the areas of keratinocytes sensitive to deoxyribonucleic 
acid. The activation signal from keratinocytes is transmitted 
to the cells of the myeloid lineage—Langerhans cells, which 
are present not only in the epidermis but also in other barrier 
tissues such as the intestinal and bronchial epithelium. 
Langerhans cells have dendritic processes through which they 
connect with one another, forming a barrier to the penetration 
of pathogenic molecules. Foreign antigens or autoantigens 
are taken up by Langerhans cells, undergo subsequent 
processing, and are presented as antigenic structures together 
with major histocompatibility complex class I–II molecules 
on the cell surface. Concurrently, these cells migrate 
into the dermis, where they recruit plasmacytoid dendritic cells 
into the inflammatory process [2]. It has been established that 
the expression of Ki-67 and keratins 6, 16, and 17 contributes 
to epidermal hyperplasia, impaired epithelial differentiation, 
and inflammation in the dermis. These molecules serve 
as indicators of keratinocyte hyperproliferation in psoriatic 
lesions. Keratinocytes mature in the basal layer and reach 
the skin surface within 6–8 days, whereas in healthy skin, 
the keratinization process takes approximately 40 days [5].

ALTERATION OF MICROBIOTA 
COMPOSITION

When studying gut microbiota in psoriasis, 
it is important to consider the intestinal microbial status 

of patients with diseases associated with psoriasis [7]. 
The obligate microbiota involved in metabolic processes 
and intestinal protection against pathogens consists 
primarily of anaerobic bacteria such as Propionibacterium, 
Bacteroides, and Bifidobacterium. Although these bacteria 
exhibit low diversity, their population density is consistently 
high. The facultative microbiota includes conditionally 
pathogenic bacteria such as Escherichia, Fusobacterium, 
Peptostreptococcus, Enterococcus, Clostridium, Eubacterium, 
and others. Due to the influence of various factors, 
the qualitative and quantitative composition of this flora 
may change throughout life. Transient flora accounts 
for less than 1% and consists of microorganisms that 
temporarily enter the gastrointestinal tract from the external 
environment, including Clostridium, Staphylococcus aureus, 
Proteus, Candida, and others [8]. Maintaining a healthy 
immune system depends on a balanced composition 
of commensal gut bacteria. Human immune cells—such 
as T-lymphocyte subpopulations, neutrophils, natural 
killer cells, and macrophages—are sensitive to changes 
in microbiota composition. Both the loss of beneficial 
microbiota and the overgrowth of pathogenic microorganisms 
exert a direct negative effect on intestinal immune cells [9]. 
The relationship may also be mediated by immunological 
disorders, primarily involving an imbalance between pro- 
and anti-inflammatory cytokines [10].

Patients with psoriasis exhibit lower gut microbiota 
diversity compared with the control group [11]. Researchers 
have noted an association between intestinal dysbiosis 
and some comorbidities commonly observed in psoriasis, 
including metabolic syndrome, arthritis, depression, 
cardiovascular diseases, and inflammatory bowel 
diseases (IBD) [12, 13]. Intestinal microbiota dysbiosis may 
act as a trigger or even a cause of psoriasis relapses. 
It has been observed that patients with plaque psoriasis 
more frequently present with increased intestinal 
permeability, which leads to the translocation of bacterial 
DNA from the gut into the bloodstream. The confirmation 
of microbiota alterations has become possible through the use 
of genome sequencing techniques. This method allows 
for the identification of cases where the gut microbiota 
serves as a pathogenic factor in the course of psoriasis. 

It has been established that dysbiosis in patients with IBD 
shows similarities to that found in patients with psoriatic 
arthritis [9]. Studies indicate that intestinal microbiota dysbiosis 
results in gut barrier disruption and bacterial translocation. 
This can contribute to the development of chronic systemic 
inflammatory diseases, positioning dysbiosis as a potential 
trigger of psoriasis due to the release of inflammatory 
mediators such as lipopolysaccharides and lipoteichoic acid, 
as well as due to the activity of both Gram-negative and Gram-
positive bacteria [14]. The IL-23/IL-17 signaling pathways play 
a key role in the pathogenesis of both skin and intestinal 
inflammation. Therefore, alteration of the gut microbiota 
through systemic regulation of the immune system may help 
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reduce cutaneous inflammation [15]. The gut immune system 
closely interacts with its resident microbiota. The immune 
response involves T and B lymphocytes, T regulatory cells, 
dendritic cells, and macrophages. Antigen presentation 
is mediated by microfold cells located between epithelial 
cells. Toll-like receptors (TLRs) located on the epithelial 
membrane recognize components of microbial cells. Dendritic 
cells present antigens to T cells, thereby initiating the adaptive 
immune response [16]. In dysbiosis, the permeability 
of the intestinal wall increases. Once bacterial antigens 
enter liver tissue through the portal vein and biliary 
tract, antigen-presenting cells (such as Kupffer cells 
and macrophages) recognize foreign agents and stimulate 
the production of pro-inflammatory cytokines, leading 
to active immune-mediated inflammation [17].

When examining the relationship between the course 
of psoriasis and alterations in the gut microbiota, it is important 
to consider the increased translocation of bacterial metabolites 
across the intestinal barrier. This phenomenon is also 
observed in IBD [12]. Psoriasis can be regarded as a systemic 
condition, as it affects multiple organ systems, including 
the cardiovascular system (e.g., ischemic heart disease, 
arterial hypertension), the endocrine system (e.g., type 2 
diabetes mellitus, obesity, non-alcoholic fatty liver disease), 
the musculoskeletal system, the gastrointestinal tract 
(e.g., IBD), and the urinary system. However, the most visible 
manifestations of psoriasis are typically skin changes resulting 
from impaired keratinocyte proliferation and differentiation. 
The above-mentioned comorbidities often accompany 
psoriasis, as they share common pathogenetic mechanisms 
driven by a systemic immune-inflammatory response [6,13]. 
There is a high incidence of psoriasis associated with IBD, 
particularly Crohn disease and ulcerative colitis [18]. IBD 
are caused by reduced tolerance of the intestinal immune 
system to the gut microbiota, which under normal conditions 
does not cause harm but rather benefits from coexistence 
with the host organism. IBD are accompanied by dysbiosis, 
as evidenced by elevated levels of plasma immunoglobulins 
against bacteria. IgA and IgG antibodies to Saccharomyces 
cerevisiae are found in 29%–69% of patients with Crohn 
disease, whereas 24%–55% have antibodies to the transport 
protein OmpC of E. coli and to Cbir1 flagellin [7]. The existence 
of a gut–microbiome–skin axis has been confirmed 
in both psoriasis and IBD. Compared with healthy controls, 
patients with psoriasis exhibit lower fecal concentrations 
of Faecalibacterium prausnitzii and elevated levels 
of E. coli. Similar results have been reported in patients 
with IBD. Notably, patients with IBD-associated psoriasis 
show the greatest decrease in F. prausnitzii and the greatest 
increase in E. coli concentrations [19]. Thus, alterations 
in the gut microbiota may serve as a potential biomarker 
for evaluating treatment efficacy in psoriasis.

Similar gut microbiota alterations have been observed 
in patients with IBD and psoriasis. Both conditions are associated 
with decreased levels of Bifidobacterium spp., F. prausnitzii, 

Lactobacillus spp., Coprobacillus, and Parabacteroides, 
along with increased levels of Campylobacter spp., E. coli, 
Salmonella spp., Helicobacter spp., and Alcaligenes spp. [20–22]. 

It has been shown that an unbalanced diet and excessive 
body weight lead to the development of a systemic 
inflammatory response. This factor plays a significant role 
in the comprehensive management of psoriasis [23]. 

In a case-control study by Schade et al., patients 
with psoriasis were found to have a reduced count 
of the genera Ruminococcus, Lachnospira, Blautia, 
and the species Akkermansia muciniphila. An increased 
abundance of the genus Dialister and the species Prevotella 
copri was also observed [11]. Studies of the gut microbiota 
in patients with psoriasis revealed a decreased number 
of members of the family Ruminococcaceae and of the genera 
Coprococcus and Blautia, compared with the control 
group [24, 25]. Shapiro et al. found that patients with psoriasis 
had an increased abundance of bacteria from the phyla 
Firmicutes and Actinobacteria compared with the controls. 
Specifically, in patients with psoriasis compared with the control 
samples, the number of Collinsella aerofaciens, Dorea 
formicigenerans, and Ruminococcus gnavus was significantly 
increased, whereas the number of Parabacteroides distasonis 
and Prevotella copri was decreased [26]. In a study by Dei-Cas 
et al., alterations in the gut microbiota composition were 
associated with the condition of patients with psoriasis. 
The study was conducted using the weighted UniFrac analysis. 
In patients with psoriasis, an increased abundance of bacteria 
of the Firmicutes phylum and a decreased abundance 
of Bacteroides was observed. In patients with psoriasis, 
there was also a higher abundance of bacteria of the genera 
Faecalibacterium and Blautia, whereas in individuals 
from the control group without psoriasis, Bacteroides 
and Paraprevotella predominated [27]. In the study by Yegorov 
et al., an increased abundance of Faecalibacterium 
and a decreased abundance of Oscillibacter and Roseburia 
were observed in patients with psoriasis [28]. The study 
showed that imiquimod-induced psoriasis was more severe 
in mice that had received a fecal microbiota transplant 
from the patients with psoriasis compared with those that 
received microbiota from healthy donors. Differences were 
also observed in gut and skin microbiota between mice 
receiving transplants from healthy and psoriatic donors. 
16S rRNA sequencing revealed that Lactobacillus reuteri was 
significantly more abundant in the gut and skin microbiota 
of mice that received healthy donor microbiota. Interestingly, 
supplementation with L. reuteri enhanced the expression 
of the anti-inflammatory gene IL-10, reduced the number 
of Th17 cells, and provided resistance to imiquimod-induced 
inflammation in the mice with disrupted gut microbiota [29]. 
Abnormal colonization of the gut by C. albicans and S. aureus 
can alter the microbiota and potentially act as pathogenic 
factors in psoriasis [30]. Imiquimod-induced psoriasis 
is accompanied by alterations in the composition of the gut 
microbiota. The altered microbiota produces higher levels 
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of succinate, which induces proliferation of CX3CR1hi 
macrophages in the colon and enhances cytokine synthesis. 
In mice with imiquimod-induced psoriasis, administration 
of dextran sulfate sodium into the intestine resulted 
in more severe colitis compared with the controls. These 
findings showed that the altered intestinal environment 
in psoriasis facilitates the development of IBD [31]. 
According to a study by Li et al., oral administration of abietic 
acid to mice reduced imiquimod-induced psoriasiform 
inflammation. Sequencing also showed a decreased relative 
abundance of inflammation-associated gut bacteria (such 
as Anaerotruncus and Christensenella) [32]. The studies 
have demonstrated that microbiota alterations correlate 
with elevated inflammatory marker levels observed in patients 
with psoriasis. IL-2 receptor levels were positively correlated 
with Phascolarctobacterium and negatively with Dialister. 
Therefore, the relative abundance of Phascolarctobacterium 
and Dialister may serve as predictive markers of psoriasis 
activity. Comparison of the gut microbiota between healthy 
individuals and patients with psoriasis revealed significant 
differences at the family and genus levels. The microbiota 
of patients with psoriasis is characterized by lower levels 
of the Lachnospiraceae family bacteria and higher levels 
of Veillonellaceae and Ruminococcaceae bacteria. Differences 
at the genus level included Faecalibacterium and Megamonas 
bacteria, which were more abundant in psoriasis patients 
compared with the controls. The central complement 
system component C3 was noted to negatively correlate 
with E. coli abundance [33]. Patients with psoriasis typically 
have increased levels of E. coli in their microbiota [19]. E. coli 
is a facultative, conditionally pathogenic microorganism, 
normally accounting for no more than 10% of the gut 
flora [8]. An analysis using the LEfSe method showed that 
the abundance of E. coli in patients with psoriasis was 
significantly higher than in healthy individuals [34].

CORRECTION OF GUT MICROBIOTA
It has been demonstrated that the use of probiotics 

in psoriasis treatment reduces keratinocyte hyperproliferation 
and alleviates psoriatic skin manifestations. Thus, the use 
of probiotics exerts a protective effect against the development 
of clinical signs of psoriasis. A reduction in proinflammatory 
biomarkers has been observed in 75% of patients after daily 
intake of probiotics for 6–8 weeks [21]. It is important to note 
the potential anti-inflammatory role of probiotics, as their 
intake has been shown to reduce plasma levels of C-reactive 
protein and proinflammatory cytokines [22]. 

Balneotherapy has been found to increase the abundance 
of bacterial taxa that are reduced in psoriasis. The composition 
of gut microbiota in treated patients contains more 
bacteria associated with favorable metabolic health 
and fewer bacteria linked to adverse metabolic profiles. This 
suggests that balneotherapy may help improve the course 
of psoriasis [24]. 

The microbial community was found to be more diverse 
in the group of the patients with psoriasis who showed 
a positive response to secukinumab, compared to the patients 
not receiving genetically engineered biological therapy 
and healthy individuals. In the group receiving genetically 
engineered biologic therapy, the gut microbiota profile 
was characterized by an increased abundance of bacteria 
of the phylum Firmicutes and the family Ruminococcaceae, 
and a decreased abundance of the phylum Bacteroidetes. 
Metagenomic analysis demonstrated that the metabolic 
functional pathway was altered following secukinumab 
therapy and contributed to a more stable homeostasis 
of the gut microbiota [35]. Firmicutes and Bacteroidetes 
are known to participate in the synthesis of propionic 
and butyric acids, promote the production of anti-
inflammatory cytokines (IL-10), and—through the interaction 
of their cell wall polysaccharides with antigen-presenting 
cells—activate regulatory T cells [36]. Butyrate plays 
a crucial role in maintaining the epithelial barrier 
and mediating anti-inflammatory effects. It can also suppress 
oxidative stress and regulate the Th17/Treg cell balance [37]. 
The severity of the inflammatory response can be reduced 
by establishing new dietary habits. A high-fiber diet increases 
the proportion of bacteria capable of fermenting plant fibers 
into butyrate: F. prausnitzii, Blautia, Eubacterium rectale, 
Roseburia, as well as bacteria of the phyla Actinobacteria 
(Bifidobacteria, Lactobacilli) and Bacteroidetes. A diet rich 
in animal products favors the growth of bile acid-resistant 
bacteria, including Bacteroides, Bilophila, Clostridium, 
and Alistipes, which also produce butyrate [8]. Administration 
of a calorie-restricted diet resulted in a 75% improvement 
from baseline in the Psoriasis Area and Severity Index 
(PASI) score [38]. Psoriasis worsening in the setting 
of gut dysbiosis may be attributed to the following factors: 
disruption of immune homeostasis; altered quantitative 
balance of bacteria producing short- and medium-chain fatty 
acids; and increased intestinal permeability [12]. A general 
decrease in microbial diversity may affect the balance 
between individual short-chain fatty acids: acetate synthesis 
increases, whereas butyrate synthesis decreases. As acetate 
concentration is positively correlated with ghrelin levels 
and insulin resistance, whereas butyrate levels are negatively 
associated with inflammation, changes in the abundance 
of Firmicutes and Bacteroidetes in the intestine—which 
influence short-chain fatty acid production—may represent 
another common pathway in the pathogenesis of psoriasis 
and obesity, which are frequently linked [37]. A Brazilian 
study found that Akkermansia muciniphila and Lachnospira 
were less abundant in patients with psoriasis compared 
with the controls [11]. A reduction in A. muciniphila in patients 
with psoriasis was confirmed by 16S rDNA sequencing of gut 
microbiota [39]. These changes are associated with disrupted 
butanoate metabolism and decreased production of butyrate 
by the colonic microbiota. Butyrate plays a significant 
role in regulating various inflammatory factors, including 
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lipopolysaccharides, tumor necrosis factor-alpha, IL-10, 
and IL-1β [40]. Keratinocytes contain inflammasomes—protein 
complexes that trigger cascades of inflammatory responses. 
One of the key proteins involved is caspase-1. In a study 
by Okada et al., mice with keratinocyte-specific caspase-1 
exhibited higher levels of S. aureus and Streptococcus 
danieliae in their microbiota. Oral administration of these 
bacteria led to exacerbation of skin lesions. In addition, 
elevated concentrations of pro-inflammatory cytokines were 
detected in blood serum [41].

The studies indicate a beneficial effect of antibacterial 
and immunomodulatory therapy in psoriasis. The use 
of broad-spectrum antibiotics reduces the Th1 immune 
response, thereby alleviating cutaneous inflammation. 
A pronounced anti-inflammatory effect has also been 
observed with immunologic agents such as secukinumab 
and ustekinumab [13]. Clinical observations confirm 
a reduction in psoriatic skin lesions following the use 
of antibiotics, probiotics, or fecal microbiota transplantation, 
the essence of which lies in transferring intestinal bacteria 
contained in the stool of a healthy donor into the recipient’s 
gut to normalize microbiota function and restore 
bacterial balance by competitively displacing pathogenic 
microorganisms [13]. It is suggested that streptococcal 
degradation products in the gut may contribute to psoriatic 
eruptions. Due to impaired intestinal motility, the small 
intestine may become colonized by Streptococcus pyogenes 
antigens, which in turn activates the immune response 
and induces epidermal cell proliferation [42].

A study by Buhaș et al. demonstrated that probiotics 
and prebiotics containing Bacillus spp. may serve as an effective 
and safe adjunct to conventional psoriasis therapy. In patients 
receiving standard treatment in combination with dietary 
supplements, lower PASI scores and body mass index values 
were observed compared with the control group. Improvements 
were also associated with modulation of cytokine activity 
(including decreased levels of tumor necrosis factor 
alpha, IL-6, and interferon gamma, and increased IL-10 
expression). Supplementation enhanced gut microbiota 
diversity by increasing the Firmicutes/Bacteroidetes ratio, 
decreasing the Prevotella/Bacteroidetes ratio, and reducing 
the abundance of lipopolysaccharide-producing bacteria. 
A decrease in Prevotella spp., Bacteroidetes spp., Clostridium 
difficile, and P. copri was observed, whereas the abundance 
of Verrucomicrobia, A. muciniphila, and Ruminococcus spp. 
increased [43].

In another study, patients receiving capsules containing 
L. acidophilus, Bifidobacterium bifidum, B. animalis subsp. 
lactis, and Bifidobacterium longum at concentrations of no 
less than 1.6 × 109 CFU/g exhibited reductions in serum 
lipopolysaccharide and IL-1β levels in serum, as well 
as significant improvements in the quality of life and PASI 
scores compared with the placebo group [44]. A systematic 
review and meta-analysis confirmed that probiotic 
supplementation alleviates the severity of psoriasis symptoms 

by improving skin condition and reducing inflammation. 
The authors also emphasize the need for further research 
with larger sample sizes and clearly standardized protocols 
to confirm and clarify these findings [45].

CONCLUSION
The immune responses in the gut and skin are mediated 

to some extent by the presence of their unique microbial 
communities. In psoriasis and in inflammatory bowel alterations 
of various origins, identical qualitative and quantitative changes 
in the gut microbiota have been observed. Several studies 
have demonstrated consistent patterns, including an increased 
abundance of Campylobacter spp., E. coli, Salmonella 
spp., and Helicobacter spp., and a decreased abundance 
of Paraprevotella, Oscillibacter, and Roseburia. UniFrac-based 
analyses have revealed an increased abundance of bacteria 
of the phylum Firmicutes and a decreased abundance 
of Bacteroides. Excessive colonization of the gut by opportunistic 
pathogens such as C. albicans and S. aureus has been shown 
to contribute to the pathogenesis of IBD. These conditions can 
act as triggers for the development of psoriasis, exacerbate 
its course, or lead to recurrence. Conversely, the generation 
of an immune response in psoriasis may provoke damage 
to the intestinal barrier and translocation of bacterial flora, 
thereby disturbing the gut microbiota. Some patterns have 
been identified to indicate the involvement of common IL-23/ 
IL-17 signaling pathways in both skin and intestinal 
inflammation, as well as an increased risk of IBD associated 
with altered gut microbiota in psoriasis. It has been 
found that the IL-2 receptor is positively correlated 
with Phascolarctobacterium and negatively correlated 
with Dialister. Accordingly, these bacterial genera may serve 
as indicators of inflammation severity in psoriasis. 

A detailed understanding of the relationship 
between the gut microbiota and psoriasis provides a rationale 
for assuming that pharmacological interventions targeting 
the microbiota to improve its qualitative and quantitative 
composition may also reduce the clinical manifestations 
of cutaneous inflammation in psoriasis. Oral administration 
of probiotics (such as Bacillus spp., Lactobacillus acidophilus, 
B. bifidum at concentrations of at least 1.6 × 109 CFU/g) 
is most commonly reported to be effective, as it reduces 
the activity of proinflammatory cytokines and increases 
that of anti-inflammatory cytokines. Although modulation 
of the gut microbiota is not a primary treatment for psoriasis, 
it continues to demonstrate its effectiveness as an adjunct 
therapy, lowering the PASI score, thus easing patients’ daily 
life and enhancing their chances of remission.

Analyzing the gut microbiota during treatment with various 
drug classes is important for predicting therapeutic efficacy 
and risks associated with pharmacological interventions 
in psoriasis. Thus, the gut microbiota may serve as a potential 
biomarker for assessing the effectiveness of the primary 
therapy.



303

DOI: https://doi.org/10.17816/medjrf643065

REVIEW Russian MedicineVol. 31 (3) 2025

ADDITIONAL INFORMATION
Author contributions: V.P. Vasilieva, K.P. Raevskii: conceptualization, 
methodology; D.S. Enina, A.V. Kapko, A.A. Cherkasova: data curation, 
visualization; V.P. Vasilieva, D.S. Enina: formal analysis, validation, writing—
original draft, writing—review & editing; E.I. Kapustina, A.A. Cherkasova, 
A.V.  Kapko: investigation; K.P. Raevskii: supervision, project administration; 
E.I.  Kapustina, A.A. Cherkasova, A.V. Kapko: resources; E.I. Kapustina: 
writing—original draft. All the authors approved the version of the manuscript 
to be published and agreed to be accountable for all aspects of the work, 
ensuring that questions related to the accuracy or integrity of any part 
of the work are appropriately investigated and resolved.
Ethics approval: Not applicable.

Funding sources: The authors had no external funding for this study or 
article.
Disclosure of interests: The authors have no relationships, activities, or 
interests for the last three years related to for-profit or not-for-profit third 
parties whose interests may be affected by the content of the article.
Statement of originality: No previously published material (text, images, or 
data) was used in this article.
Data availability: Not applicable (the article is a descriptive review).
Generative AI: No generative artificial intelligence technologies were used 
to prepare this article.
Provenance and peer review: This paper was submitted unsolicited 
and reviewed following the standard procedure. The peer review process 
involved two external reviewers and the in-house scientific editor.

REFERENCES | СПИСОК ЛИТЕРАТУРЫ
1. Sieminska I, Pieniawska M, Grzywa TM. The immunology of 
psoriasis-current concepts in pathogenesis. Clin Rev Allergy Immunol.  
2024;66(2):164–191. doi: 10.1007/s12016-024-08991-7 EDN: XVPYCN
2. Khairutdinov VR, Samtsov AV. Psoriasis: modern concepts of dermatosis. 
Manual for physicians. Moscow: GEOTAR-Media; 2021. (In Russ.)
3. Raznatovsky KI, Dreval RO, Zhukova OV, et al. Assessment of 
the economic burden and the current state of the drug provision 
organization for patients with psoriasis in the Russian Federation. Russian 
Journal of Clinical Dermatology and Venereology. 2021;20(3):8–16.  
doi: 10.17116/klinderma2021200318 EDN: CRLTOU
4. Gräna F, Kerstana A, Serfling E, et al. Current developments in the 
immunology of psoriasis. Yale Journal of Biology and Medicine. 2020;93:97–110. 
5. Askhakov MS, Chebotaryov VV. Psoriasis: the modern idea of 
dermatosis. Medical News of North Caucasus. 2017;12(2): 225–229.  
doi: 10.14300/mnnc.2017.12065 EDN: ZCGGTB
6. Bakulev AL. Clinical features of psoriasis, risk factors and associated 
comorbidity. Klinicheskaja farmakologija i terapija. 2019;28(1):35–39. 
doi: 10.32756/0869-5490-2019-1-35-39 EDN: FCQAVV
7. Prideaux L, De Cruz P, Ng SC, Kamm MA. Serological antibodies in 
inflammatory bowel disease: a systematic review. Inflamm Bowel Dis. 
2012;18(7):1340–1355. doi: 10.1002/ibd.21903
8. Kaybysheva VO, Zharova ME, Filimendikova KYu, Nikonov EL. 
Human microbiome: age-related changes and functions. Russian 
Journal of Evidence‑Based Gastroenterology. 2020;9(2):42–55.  
doi: 10.17116/dokgastro2020902142 EDN: YKXBBQ
9. Buhaș MC, Gavrilaș LI, Candrea R, et al. Gut microbiota in psoriasis. 
Nutrients. 2022;14(14):2970. doi: 10.3390/nu14142970 EDN: VSSVEJ
10. Karyakina LA, Kukushkina KS, Karyakin AS. Gastroenterological 
problems of psoriasis. Children's Medicine of the North‑West.  
2023;11(1):32–41. doi: 10.56871/CmN-W.2023.72.61.003 EDN: EAHIRF
11. Schade L, Mesa D, Faria AR, et al. The gut microbiota profile in psoriasis: 
a Brazilian case-control study. Lett Appl Microbiol. 2022;74(4):498–504. 
doi: 10.1111/lam.13630 EDN: CCUUJN
12. Nikolaeva AA, Shishkin AN. The features of the gut microbiota in 
psoriasis and psoriatic arthritis. Zdorov''e — osnova chelovecheskogo 
potenciala: problemy i puti ih reshenija. 2021;16(2):457–463. EDN: DXYQHJ
13. Sikora M, Stec A, Chrabaszcz M, et al. Gut microbiome in psoriasis: an 
updated review. Pathogens. 2020;9(6):463. doi: 10.3390/pathogens9060463 
EDN: RVTAQF
14. Wu R, Zhao L, Wu Z, et al. Psoriasis and gut microbiota: 
A  Mendelian randomization study. J Cell Mol Med. 2024;28(1):e18023.  
doi: 10.1111/jcmm.18023 EDN: IDKSQN
15. Thye AY, Bah YR, Law JW, et al. Gut-skin axis: unravelling the connection 
between the gut microbiome and psoriasis. Biomedicines. 2022;10(5):1037. 
doi: 10.3390/biomedicines10051037
16. Kornienko EA. Intestinal microbiota as a key factor in the formation 
of immunity and tolerance. Probiotics capabilities. Medical Council. 
2020;(10):92–100. doi: 10.21518/2079-701X-2020-10-92-100 EDN: BOIHAB

17. Kaibysheva VO, Zharova ME, Filimendikova KYu, Nikonov EL. Diseases 
associated with disturbed intestinal microbiota. Doctor.Ru. 2021;20(4):40–45. 
doi: 10.31550/1727-2378-2021-20-4-40-45 EDN: ODBQHS
18. Goncharov AA, Dolgikh OV. Immunological and genetic features 
of pathogenetic association between psoriasis and colonic dysbiosis. 
Russian Journal of Infection and Immunity. 2021;11(2):237–248.  
doi: 10.15789/2220-7619-IAG-1277 EDN: HGXUAM
19. Eppinga H, Sperna Weiland CJ, Thio HB, et al. Similar depletion of 
protective Faecalibacterium prausnitzii in psoriasis and inflammatory 
bowel disease, but not in hidradenitis suppurativa. J Crohns Colitis. 
2016;10(9):1067–1075. doi: 10.1093/ecco-jcc/jjw070
20. Olejniczak-Staruch I, Ciążyńska M, Sobolewska-Sztychny D, et al. 
Alterations of the skin and gut microbiome in psoriasis and psoriatic arthritis. 
Int J Mol Sci. 2021;22(8):3998. doi: 10.3390/ijms22083998 EDN: CDDTJK
21. Ermekbayeva BA, Batpenova GR, Algazina TO. University Medical Center 
Corporate Foundation. Methodical recommendations “Auxiliary method of 
psoriasis treatment depending on the structure of the intestinal microbiome”. 
Moscow: Mir nauki; 2020. (In Russ.)
22. Hedin CRH, Sonkoly E, Eberhardson M, Ståhle M. Inflammatory bowel 
disease and psoriasis: modernizing the multidisciplinary approach. J Intern 
Med. 2021;290(2):257–278. doi: 10.1111/joim.13282 EDN: GQACJK
23. Barilo AA, Smirnova SV. The role of nutritional factors and food allergy 
in the development of psoriasis. Problems of Nutrition. 2020;89(1):19–27. 
doi: 10.24411/0042-8833-2020-10002 EDN: NKFIRZ
24. Manara S, Beghini F, Masetti G, et al. Thermal therapy modulation of 
the psoriasis-associated skin and gut microbiome. Dermatol Ther (Heidelb). 
2023;13(11):2769–2783. doi: 10.1007/s13555-023-01036-5 EDN: NZXTVA
25. Sun C, Chen L, Yang H, et al. Involvement of gut microbiota in 
the development of psoriasis vulgaris. Front Nutr. 2021;8:761978.  
doi: 10.3389/fnut.2021.761978 EDN: NQFFNW
26. Shapiro J, Cohen NA, Shalev V, et al. Psoriatic patients have a distinct 
structural and functional fecal microbiota compared with controls. 
J Dermatol. 2019;46(7):595–603. doi: 10.1111/1346-8138.14933
27. Dei-Cas I, Giliberto F, Luce L, et al. Metagenomic analysis of gut 
microbiota in non-treated plaque psoriasis patients stratified by disease 
severity: development of a new Psoriasis-Microbiome Index. Sci Rep. 
2020;10(1):12754. doi: 10.1038/s41598-020-69537-3 EDN: BCLFFA
28. Yegorov S, Babenko D, Kozhakhmetov S, et al. Psoriasis is associated 
with elevated gut IL-1α and intestinal microbiome alterations. Front 
Immunol. 2020;11:571319. doi: 10.3389/fimmu.2020.571319 EDN: ALKGQN
29. Chen HL, Zeng YB, Zhang ZY, et al. Gut and cutaneous microbiome 
featuring abundance of Lactobacillus reuteri protected against 
psoriasis-like inflammation in mice. J Inflamm Res. 2021;14:6175–6190.  
doi: 10.2147/JIR.S337031
30. Chen L, Li J, Zhu W, et al. Skin and gut microbiome in psoriasis: 
gaining insight into the pathophysiology of it and finding novel therapeutic 
strategies. Front Microbiol. 2020;11:589726. doi: 10.3389/fmicb.2020.589726 
EDN: KLALOZ

https://doi.org/10.1007/s12016-024-08991-7
https://elibrary.ru/xvpycn
https://doi.org/10.17116/klinderma2021200318
https://elibrary.ru/crltou
https://doi.org/10.14300/mnnc.2017.12065
https://elibrary.ru/zcggtb
https://doi.org/10.32756/0869-5490-2019-1-35-39
https://elibrary.ru/fcqavv
https://doi.org/10.1002/ibd.21903
https://doi.org/10.17116/dokgastro2020902142
https://elibrary.ru/ykxbbq
https://doi.org/10.3390/nu14142970
https://elibrary.ru/vssvej
https://doi.org/10.56871/CmN-W.2023.72.61.003
https://elibrary.ru/eahirf
https://doi.org/10.1111/lam.13630
https://elibrary.ru/ccuujn
https://elibrary.ru/dxyqhj
https://doi.org/10.3390/pathogens9060463
https://elibrary.ru/rvtaqf
https://doi.org/10.1111/jcmm.18023
https://elibrary.ru/idksqn
https://doi.org/10.3390/biomedicines10051037
https://doi.org/10.21518/2079-701X-2020-10-92-100
https://elibrary.ru/boihab
https://doi.org/10.31550/1727-2378-2021-20-4-40-45
https://elibrary.ru/odbqhs
https://doi.org/10.15789/2220-7619-IAG-1277
https://elibrary.ru/hgxuam
https://doi.org/10.1093/ecco-jcc/jjw070
https://doi.org/10.3390/ijms22083998
https://elibrary.ru/cddtjk
https://doi.org/10.1111/joim.13282
https://elibrary.ru/gqacjk
https://doi.org/10.24411/0042-8833-2020-10002
https://elibrary.ru/nkfirz
https://doi.org/10.1007/s13555-023-01036-5
https://elibrary.ru/nzxtva
https://doi.org/10.3389/fnut.2021.761978
https://elibrary.ru/nqffnw
https://doi.org/10.1111/1346-8138.14933
https://doi.org/10.1038/s41598-020-69537-3
https://elibrary.ru/bclffa
https://doi.org/10.3389/fimmu.2020.571319
https://elibrary.ru/alkgqn
https://doi.org/10.2147/JIR.S337031
https://doi.org/10.3389/fmicb.2020.589726
https://elibrary.ru/klaloz


304

DOI: https://doi.org/10.17816/medjrf643065

REVIEW Russian MedicineVol. 31 (3) 2025

31. Pinget GV, Tan JK, Ni D, et al. Dysbiosis in imiquimod-induced psoriasis 
alters gut immunity and exacerbates colitis development. Cell Rep. 
2022;40(7):111191. doi: 10.1016/j.celrep.2022.111191
32. Li XQ, Chen Y, Dai GC, et al. Abietic acid ameliorates psoriasis-like 
inflammation and modulates gut microbiota in mice. J Ethnopharmacol. 
2021;272:113934. doi: 10.1016/j.jep.2021.113934 EDN: HNYNDN
33. Zhang X, Shi L, Sun T, et al. Dysbiosis of gut microbiota and its 
correlation with dysregulation of cytokines in psoriasis patients. BMC 
Microbiol. 2021;21(1):78. doi: 10.1186/s12866-021-02125-1 EDN: OJTAQB
34. Wen C, Pan Y, Gao M, et al. Altered gut microbiome composition in 
nontreated plaque psoriasis patients. Microb Pathog. 2023;175:105970. 
doi: 10.1016/j.micpath.2023.105970 EDN: LJNSHQ
35. Du X, Yan C, Kong S, et al. Successful secukinumab therapy in plaque 
psoriasis is associated with altered gut microbiota and related functional 
changes. Front Microbiol. 2023;14:1227309. doi: 10.3389/fmicb.2023.1227309 
EDN: YACILO
36. Telesford KM, Yan W, Ochoa-Reparaz J, et al. A commensal symbiotic 
factor derived from Bacteroides fragilis promotes human CD39(+)
Foxp3(+) T cells and Treg function. Gut Microbes. 2015;6(4):234–242.  
doi: 10.1080/19490976.2015.1056973
37. Polak K, Bergler-Czop B, Szczepanek M, et al. Psoriasis and 
gut microbiome-current state of art. Int J Mol Sci. 2021;22(9):4529.  
doi: 10.3390/ijms22094529 EDN: JJAGVS
38. Ko SH, Chi CC, Yeh ML, et al. Lifestyle changes for treating 
psoriasis. Cochrane Database Syst Rev. 2019;7(7):CD011972.  
doi: 10.1002/14651858.CD011972.pub2

39. Tan L, Zhao S, Zhu W, et al. The Akkermansia muciniphila is a gut 
microbiota signature in psoriasis. Exp Dermatol. 2018;27(2):144–149. 
doi: 10.1111/exd.13463
40. Esquivel-Elizondo S, Ilhan ZE, Garcia-Peña EI, Krajmalnik-Brown 
R. Insights into butyrate production in a controlled fermentation 
system via gene predictions. mSystems. 2017;2(4):e00051–e00017.  
doi: 10.1128/mSystems.00051-17
41. Okada K, Matsushima Y, Mizutani K, Yamanaka K. The role of 
gut microbiome in psoriasis: oral administration of Staphylococcus 
aureus and Streptococcus danieliae exacerbates skin inflammation of 
imiquimod-induced psoriasis-like dermatitis. Int J Mol Sci. 2020;21(9):3303.  
doi: 10.3390/ijms21093303 EDN: OODNZD
42. Kiryanova VV, Raznatovsky KI, Petrova EV, et al. Intestinal microbiota 
in patients with progressive psoriasis and its dynamics as influenced by 
photochromotherapy. Vestnik fizioterapii i kurortologii. 2020;26(1):11–17. 
EDN: KZYOZC
43. Buhaș MC, Candrea R, Gavrilaș LI, et al. Transforming psoriasis care: 
probiotics and prebiotics as novel therapeutic approaches. Int J Mol Sci. 
2023;24(13):11225. doi: 10.3390/ijms241311225 EDN: NPSRLQ
44. Moludi J, Fathollahi P, Khedmatgozar H, et al. Probiotics supplementation 
improves quality of life, clinical symptoms, and inflammatory status 
in patients with psoriasis. J Drugs Dermatol. 2022;21(6):637–644.  
doi: 10.36849/JDD.6237 EDN: JOLQLA
45. Wei K, Liao X, Yang T, et al. Efficacy of probiotic supplementation in the 
treatment of psoriasis — A systematic review and meta-analysis. J Cosmet 
Dermatol. 2024;23(7):2361–2367. doi: 10.1111/jocd.16299 EDN: RMRSZR

AUTHORS’ INFO ОБ АВТОРАХ  
* Valeria P. Vasilieva; 
address: 2 Litovskaya st, Saint Petersburg, Russia, 194100; 
ORCID: 0009-0006-9292-165X; 
e-mail: valeriavas19@inbox.ru

* Васильева Валерия Павловна; 
адрес: Россия, 194100, Санкт-Петербург, ул. Литовская, д. 2; 
ORCID: 0009-0006-9292-165X; 
e-mail: valeriavas19@inbox.ru

Darya S. Enina; 
ORCID: 0009-0001-2224-2217; 
e-mail: eninad1212@gmail.com

Енина Дарья Сергеевна; 
ORCID: 0009-0001-2224-2217; 
e-mail: eninad1212@gmail.com

Elizaveta I. Kapustina; 
ORCID: 0009-0008-3756-6768; 
e-mail: lizaogneva2002@gmail.com

Капустина Елизавета Игоревна; 
ORCID: 0009-0008-3756-6768; 
e-mail: lizaogneva2002@gmail.com

Anastasia V. Kapko; 
ORCID: 0009-0000-2021-1022; 
e-mail: kapkooo7@gmail.com

Капко Анастасия Викторовна; 
ORCID: 0009-0000-2021-1022; 
e-mail: kapkooo7@gmail.com

Aleksandra A. Cherkasova; 
ORCID: 0009-0008-5166-2297; 
e-mail: alexandra_cher390@mail.ru

Черкасова Александра Алексеевна; 
ORCID: 0009-0008-5166-2297; 
e-mail: alexandra_cher390@mail.ru

Kirill P. Raevskii, MD; 
ORCID: 0000-0002-9939-3443; 
eLibrary SPIN: 9133-3802; 
e-mail: raevskiykirill17@gmail.com

Раевский Кирилл Павлович; 
ORCID: 0000-0002-9939-3443; 
eLibrary SPIN: 9133-3802; 
e-mail: raevskiykirill17@gmail.com

* Сorresponding author / Автор, ответственный за переписку

https://doi.org/10.1016/j.celrep.2022.111191
https://doi.org/10.1016/j.jep.2021.113934
https://elibrary.ru/hnyndn
https://doi.org/10.1186/s12866-021-02125-1
https://elibrary.ru/ojtaqb
https://doi.org/10.1016/j.micpath.2023.105970
https://elibrary.ru/ljnshq
https://doi.org/10.3389/fmicb.2023.1227309
https://elibrary.ru/yacilo
https://doi.org/10.1080/19490976.2015.1056973
https://doi.org/10.3390/ijms22094529
https://elibrary.ru/jjagvs
https://doi.org/10.1002/14651858.CD011972.pub2
https://doi.org/10.1111/exd.13463
https://doi.org/10.1128/mSystems.00051-17
https://doi.org/10.3390/ijms21093303
https://elibrary.ru/oodnzd
https://elibrary.ru/kzyozc
https://doi.org/10.3390/ijms241311225
https://elibrary.ru/npsrlq
https://doi.org/10.36849/JDD.6237
https://elibrary.ru/jolqla
https://doi.org/10.1111/jocd.16299
https://elibrary.ru/rmrszr
https://orcid.org/0009-0006-9292-165X
mailto:valeriavas19@inbox.ru
https://orcid.org/0009-0006-9292-165X
mailto:valeriavas19@inbox.ru
https://orcid.org/0009-0001-2224-2217
mailto:eninad1212@gmail.com
https://orcid.org/0009-0001-2224-2217
mailto:eninad1212@gmail.com
https://orcid.org/0009-0008-3756-6768
mailto:lizaogneva2002@gmail.com
https://orcid.org/0009-0008-3756-6768
mailto:lizaogneva2002@gmail.com
https://orcid.org/0009-0000-2021-1022
mailto:kapkooo7@gmail.com
https://orcid.org/0009-0000-2021-1022
mailto:kapkooo7@gmail.com
https://orcid.org/0009-0008-5166-2297
mailto:alexandra_cher390@mail.ru
https://orcid.org/0009-0008-5166-2297
mailto:alexandra_cher390@mail.ru
https://orcid.org/0000-0002-9939-3443
https://www.elibrary.ru/author_profile.asp?spin=9133-3802
mailto:raevskiykirill17@gmail.com
https://orcid.org/0000-0002-9939-3443
https://www.elibrary.ru/author_profile.asp?spin=9133-3802
mailto:raevskiykirill17@gmail.com

