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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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AND THEIR CORRELATIONS WITH ALPHA – AND BETA – DIVERSITY OF THE GUT 
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Abstract.
Objective: The aim of this study was to evaluate the relationship 

between cytokine-associated immune response parameters in 
patients with psoriasis and indices of gut microbiome alpha- and 
beta-diversity.

Methods: The study included 91 patients with mild-to-
moderate psoriasis and 92 nominally healthy volunteers in the 
control group. Disease severity was assessed using the Psoriasis 
Area and Severity Index (PASI). Cytokine profiling was 
performed in fecal samples using multiplex analysis to evaluate 
a panel of inflammatory mediators, including IL-1α, IL-4, IL-
6, IL-8, IL-12p70, IL-17, IFN-γ, and TNF-α. Gut microbiome 
composition was analyzed using 16S rRNA gene sequencing. 
Microbial diversity was assessed using alpha-diversity indices 
(Shannon and Simpson) and beta-diversity measures (Bray–
Curtis dissimilarity and principal coordinates analysis).

Results: Elevated levels of pro-inflammatory cytokines were 
observed in patients with psoriasis, with the most pronounced 
increases in IL-12p70 and IL-1α. Significant positive 
correlations were identified between PASI scores and the levels 
of IL-4, IL-8, and EGF, indicating an association between 
immune markers and disease severity. Beta-diversity analysis 
suggested a trend toward differences in microbial community 
structure between groups; however, these findings were not 
confirmed by PERMANOVA. Additionally, differences in the 
relative abundance of specific bacterial taxa were observed.

Conclusions: Psoriasis is associated with both immune 
dysregulation and alterations in gut microbiota composition. 
The observed relationships between fecal cytokine levels, 
microbiome characteristics, and disease severity support the 
concept of the gut–skin axis and highlight the potential of the gut 
microbiome as a biomarker and therapeutic target in psoriasis.

Key words. Psoriasis, cytokines, psoriasis area and severity 
index, gut microbiome, genome-wide sequencing.
Introduction.

The conceptual understanding of psoriasis in the scientific 
literature has evolved significantly in recent years. It is now 
recognized as a chronic systemic immuno-inflammatory 
disorder as well as a localized skin condition, with disturbances 
in both innate and adaptive immune responses playing a central 
role in its pathogenesis.

According to clinical, experimental, and molecular 
immunology studies, the TNF-α/IL-23/IL-17 axis plays 
a key role in driving the activation of dendritic cells, the 
differentiation of T helper 17 (Th17) cells, and the production of 
characteristic effector cytokines, including IL-17A, IL-17F, and 
IL-22. Together, these processes promote hyperproliferation 
and impaired differentiation of keratinocytes in the epidermis, 
which are hallmarks of psoriatic plaques [1-9].

The high clinical efficacy of monoclonal antibodies and other 
biologic agents targeting TNF-α, IL-23, or IL-17 provides strong 
indirect evidence supporting the critical role of this cytokine 
axis in disease pathogenesis [2].

In parallel with advances in understanding the immunological 
mechanisms of psoriasis, increasing attention has been directed 
toward the role of the gut microbiome as a key factor influencing 
immune regulation and systemic inflammation. This growing 
interest is supported by the concept of the “gut–skin axis,” which 
proposes that alterations in gut microbial composition, impaired 
intestinal barrier function, changes in microbial metabolites, and 
subsequent immune signaling may influence both local psoriatic 
lesions and systemic inflammatory processes [1].

Evidence suggests that patients with psoriasis frequently 
exhibit signs of intestinal microbiota dysbiosis. Notably, the 
pattern of these alterations often overlaps with those observed in 
other chronic immune-mediated diseases, such as inflammatory 
bowel disease and rheumatoid arthritis. A commonly reported 
finding is a decrease in the relative abundance of Bacteroidetes 
accompanied by an increase in Firmicutes, resulting in an 
elevated Firmicutes/Bacteroidetes ratio, which may serve as a 
marker of microbial imbalance [8].

Regardless of specific taxonomic shifts, one of the most 
consistently reported findings is related to beta-diversity 
(β-diversity), which reflects differences in microbial community 
structure. Multiple studies using 16S rRNA sequencing methods 
(e.g., Bray–Curtis, UniFrac) have demonstrated differences in 
gut microbiota composition between patients with psoriasis and 
healthy controls. However, these findings should be interpreted 
cautiously, as results may vary depending on the analytical 
approach used [10].

In contrast, findings related to alpha-diversity (α-diversity) 
remain inconsistent. Some studies report reduced diversity, 
while others show no statistically significant differences 
compared to control groups. These discrepancies may be 
explained by variations in study design, cohort characteristics, 
and analytical methods [8].

Among the various components of the immune response in 
psoriasis, increased levels of proinflammatory cytokines such 
as TNF-α, IL-6, IL-8, IL-17, and IL-23 have been consistently 
observed. These mediators are associated with disease activity, 
clinical severity (e.g., PASI and BSA scores), and systemic 
manifestations [7].

A particularly promising area of research involves examining 
the relationships between microbiome parameters (including 
α- and β-diversity and the abundance of specific taxa) and 
immunological markers such as circulating cytokines. Several 
studies have reported associations between changes in 
microbial genera (e.g., Phascolarctobacterium, Dialister) and 
levels of inflammatory mediators or immune receptors (e.g., 
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IL-2R), suggesting that the gut microbiome may contribute to 
the immunopathogenesis of psoriasis and modulate immune 
responses, particularly the Th17 pathway [3].

Despite the growing body of research, relatively few 
studies have integrated immunological and microbiome data 
within a single analytical framework. As a result, it remains 
unclear which specific immune alterations are most closely 
associated with changes in microbial diversity and whether 
these relationships can be used as biomarkers of disease 
activity or targets for personalized therapy. Addressing this gap 
remains an important objective in modern dermatological and 
immunomicrobiological research [8].

Based on these considerations, the present study was conducted 
to evaluate cytokine-associated parameters of the immune 
response in psoriasis and their correlations with the alpha- and 
beta-diversity of the gut microbiome.

Objective. The primary objective of this study was to assess 
the relationship between cytokine-associated immune response 
parameters in patients with psoriasis and indices of gut 
microbiome alpha- and beta-diversity.
Materials and Methods.

This prospective study included 183 participants: 91 patients 
with mild-to-moderate psoriasis and 92 healthy volunteers in 
the control group.

Baseline demographic and clinical characteristics were 
comparable between groups. The mean age was 37.2 ± 4.5 years 
in the psoriasis group and 36.8 ± 4.2 years in the control group 
(p > 0.05). No significant differences were observed in gender 
distribution or body mass index (BMI) between groups (p > 
0.05). In addition, no correlation was identified between BMI 
and PASI (r = 0.08; p = 0.42).

Clinical severity was assessed using the Psoriasis Area and 
Severity Index (PASI).

Cytokine levels were measured in fecal samples to reflect local 
intestinal immune activity. Stool samples were collected under 
standardized conditions and stored at −80°C until analysis. 
Multiplex analysis was performed using the MAGPIX® 
platform (Luminex, USA) with commercially available assay 
kits, according to the manufacturer’s instructions. The following 
mediators were evaluated: IL-1α, IL-1β, IL-4, IL-6, IL-8, IL-
12p70, IL-17A, IFN-γ, TNF-α, EGF, and GM-CSF.

Gut microbiome analysis was performed using 16S rRNA 
gene sequencing followed by bioinformatic processing. 
Alpha-diversity was assessed using Shannon and Simpson 
indices, while beta-diversity was evaluated using Bray–Curtis 
dissimilarity and principal coordinates analysis (PCoA).

Statistical analysis was performed using R software. 
Correlations were assessed using Spearman’s rank correlation 
coefficient. Correction for multiple comparisons was applied 
using the Bonferroni method.

The baseline characteristics of the study participants are 
presented in Table 1. No statistically significant differences were 
observed between the groups (p > 0.05), indicating appropriate 
comparability.

Given the well-established influence of external factors on gut 
microbiota composition, additional variables, including dietary 
habits and prior treatment history, were assessed. Dietary 
patterns were evaluated using a structured questionnaire, 
capturing information on general nutritional habits and fiber 
intake. The diet of the study population was predominantly 
characterized by a high intake of animal fats and meat products.

Information on previous treatments was obtained from medical 
records and patient interviews. No antibiotic therapy had been 

Variable Psoriasis (n = 91) Control (n = 92) p-value
Age (years) 37.2 ± 4.5 36.8 ± 4.2 >0.05
BMI (kg/m²) 25.1 ± 3.2 24.7 ± 3.0 >0.05
Sex (male/female) 48 / 43 46 / 46 >0.05
PASI score 14.5 ± 5.7 — —
Special diet (n, %) 21 (23.1%) 19 (20.7%) >0.05
Regular fiber intake (adequate/inadequate) 54 / 37 58 / 34 >0.05

Table 1. Baseline characteristics of study participants.

Parameter Value
PASI range, points 3.6–28.2
Mean PASI score, points 14.5±5.7
Median PASI [Q1; Q3], points 15,0 [10.2;17.0]
Mild severity (PASI 0–10), n (%) 42 (46.2)
Moderate severity (PASI 10–30), n (%) 49 (53.8)
Severe severity (PASI >30), n (%) 0

Table 2. PASI score indicators in patients with psoriasis.

Parameter Main group Control Group p Correlation with PASI
IL-12p70 2.86-fold higher 1.0 <0.05 Positive
IL-1α 4.0-fold higher 1.0 <0.05 Positive
IL-4 — — — r=0.3; p<0.008
IL-8 — — — r=0.4; p<0.01
EGF — — — r=0.3; p<0.01

Table 3. Cytokine-associated immune response parameters and their association with PASI.
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administered within three months prior to study inclusion. 
Furthermore, in accordance with the inclusion criteria, which 
were limited to patients with mild to moderate psoriasis, no 
participants were receiving systemic or biologic therapy at the 
time of the study.
Results and Discussion.

Clinical assessment of disease severity showed that PASI 
scores ranged from 3.6 to 28.2, with a mean of 14.5 ± 5.7 and 
a median of 15.0 [10.2; 17.0]. Among the examined cohort, 42 
patients (46.2%) presented with mild disease, while 49 (53.8%) 
were classified as having moderate severity. No patients with 
severe psoriasis were included in the study.

Overall, no significant differences in alpha-diversity were 
observed between groups. 

The distribution of patients according to the severity of the 
psoriatic process is illustrated in Figure 1.

Analysis of immune response biomarkers demonstrated that 
most parameters were comparable between groups; however, 
statistically significant differences were identified for specific 
mediators. The most pronounced changes were observed for 
IL-12p70 and IL-1α, with levels 2.86-fold and 4.0-fold higher, 
respectively, in patients with psoriasis compared to controls. 
These findings reflect activation of inflammatory and immune 
pathways associated with psoriasis.

All correlation analyses were performed using Spearman’s 
rank correlation coefficient.

The comparative characteristics of relative IL-12p70 and IL-
1α levels in the experimental and control groups are illustrated 
in Figure 2.

These findings are consistent with current understanding 
of psoriasis pathogenesis. IL-12/IL-23-dependent activation 
of dendritic cells and T-cell responses contributes to chronic 
inflammation, while IL-1 plays a role in initiating and 
amplifying local inflammatory processes. The importance of the 
IL-23/Th17 axis is further supported by the clinical efficacy of 
targeted biologic therapies.

Analysis of the relationship between immunological markers 
and disease severity revealed weak-to-moderate positive 
correlations between PASI and IL-4 (r = 0.3; p < 0.01), IL-8 (r 
= 0.4; p < 0.01), and EGF (r = 0.3; p < 0.01). These associations 
should be interpreted with caution, as they may be influenced by 
inter-individual variability and potential outliers.

IL-12p70, IL-1α, and IL-17 levels were also positively 
associated with disease severity, with higher concentrations 
corresponding to more pronounced clinical manifestations. No 
correlation was observed between BMI and PASI.

This relationship is consistent with known pathogenetic 
mechanisms. IL-8 promotes neutrophil chemotaxis and sustains 
inflammatory infiltration, while IL-17 and IL-23 are key 
mediators of psoriatic inflammation. The observed correlations 
suggest that clinical disease activity is associated not only 
with localized skin changes but also with systemic immune 
responses.

Assessment of the gut microbiome showed that the 
experimental and control groups were homogeneous in terms 
of alpha-diversity, with no statistically significant differences 
observed in Shannon or Simpson indices (p>0.5). However, 
beta-diversity analysis revealed differences in the composite 
microbiome structure between groups: while Bray – Curtis 
metrics and PCoA ordination initially reached statistical 
significance (p=0.004), subsequent PERMANOVA evaluation 
did not confirm pairwise differences (p=0.486). The primary 
microbiome indicators are summarized in Table 4.

It should be noted that the absence of differences in alpha-
diversity is not inconsistent with the existing literature. 
According to various reviews and clinical studies on the 
psoriatic gut microbiome, alterations in alpha-diversity are 
not universally detected. Instead, a more consistent hallmark 
is the qualitative shifts in microbial composition and changes 
in the relative abundance of specific taxa. Therefore, the lack 
of statistically significant differences in Shannon and Simpson 
indices does not preclude the presence of qualitative dysbiosis.

Furthermore, beta-diversity analysis suggested a trend toward 
differences in the overall microbiome structure between the 
experimental and control groups. When using Bray – Curtis 
metrics and PCoA ordination, these intergroup differences 
reached statistical significance (p=0.004), suggesting potential 
differences in microbial community structure associated with 
psoriasis.

However, subsequent evaluation using the PERMANOVA 
method showed that pairwise differences between psoriasis 
patients and the control group were not statistically significant 
(p=0.486).

This discrepancy likely reflects the limitations of the current 
sample size and the high interindividual variability inherent in 
the gut microbiome. In such instances, it is most appropriate 
to conclude that while patients with psoriasis exhibit signs of 
overall shifts in microbial community structure, the robustness 
of these differences remains contingent upon the statistical 
approach employed and necessitates verification in larger 
cohorts. This cautious interpretation aligns with existing 
literature, which emphasizes the heterogeneity of microbiome 
profiles in psoriasis and the limited reproducibility of findings 
across diverse populations.

Parameter Result
Alpha-diversity (Shannon, Simpson) groups are homogeneous
Statistical significance of α-diversity differences p>0.5
Beta-diversity (Bray – Curtis, PCoA) Intergroup differences identified
P 0.004
PERMANOVA Pairwise differences not confirmed
P 0.486
Primary dominant taxa in psoriasis Bacteroidetes, Dorea
Primary dominant taxa in control Ruminococcaceae, Lactobacillus

Table 4. Key gut microbiome indicators in patients with psoriasis and the control group.
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Analysis of the relative abundance of specific taxa revealed 
that Bacteroidetes and Dorea predominated in the experimental 
group, whereas Ruminococcaceae and Lactobacillus were more 
prominently represented in the control group. Furthermore, 
differences were identified at the level of specific operational 
taxonomic units (OTUs): the control group exhibited lower 
levels of B. dorei, Betaproteobacteria, Clostridium IV, R. 
hominis, and Coprobacter. Conversely, the psoriasis group 
was characterized by an increased abundance of A. finegoldii, 
Megasphaera, R. intestinalis, and Mitsuokella.

Interpretation of these findings requires a measured approach, 
as the specific taxa associated with psoriasis often vary across 
microbiome studies. Nonetheless, the overall direction of the 

identified shifts – specifically, the altered representation of 
certain genera and families in the absence of a consistent decline 
in alpha-diversity – is in strong agreement with contemporary 
concepts of intestinal dysbiosis in psoriasis [4].

Results from the correlation analysis between microbiome 
indicators and clinical disease severity are also presented. 
The current study established that in moderate-to-severe 
psoriasis, an increase in the PASI score was associated with a 
decreased abundance of several taxa, including Actinobacteria, 
Fusobacteria, Bacilli, Lactobacillales, Coriobacteriales, 
Prevotellaceae, Veil- lonellaceae, Prevotella, Coprococcus, 
Streptococcus, Dorea, Lactobacillus, and Collinsella, among 
others. Furthermore, an inverse correlation was identified 

Figure 1. Distribution of patients by psoriasis severity.

Figure 2. Relative levels of IL-12p70 and IL-1α in the experimental and control groups.

Figure 3. Scatter plots demonstrating correlations between PASI and IL-4, IL-8, and EGF levels, with individual data points and linear 
regression lines.
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between Veillonella abundance and body mass index in patients 
with moderate-to-severe disease.

From a clinico-pathogenetic perspective, these findings suggest 
that as the psoriatic process intensifies, it is characterized not 
merely by a shift in taxonomic composition, but by a decline 
in specific microbial groups potentially involved in maintaining 
intestinal metabolic and immune homeostasis [5]. However, 
given the limited number of sequenced samples and the 
heterogeneity of global literature data, such associations should 
be regarded as preliminary. They hold significant interest for 
future research, as they may point to the existence of distinct 
immunomicrobi- ome phenotypes in psoriasis [6].

Thus, the data obtained confirm that psoriasis is accompanied 
by a combination of immuno- inflammatory disturbances and gut 
microbiome alterations. At the immunological level, IL- 12p70 
and IL-1α emerged as the most significant markers, alongside 
correlations between PASI and IL-4, IL-8, EGF, and IL-17. 
Regarding the microbiome, no substantial differences in alpha-
diversity were observed; however, evidence suggesting potential 
alterations in beta-diversity and shifts in specific taxa abundance 
was identified. Collectively, these results align with the "gut-
skin" axis concept, wherein the intestinal microbiota modulates 
the cytokine response and may be linked to the clinical activity 
of psoriasis. The discrepancy between different beta-diversity 
analysis methods may be attributed to the limited sample size 
and high inter-individual variability of the gut microbiome. 
Such variability is well documented in microbiome research and 
highlights the importance of standardized analytical approaches 
and larger study populations.
Conclusion.
1. Characteristics of the cytokine-associated immune 
response in patients with psoriasis.

Significant alterations in the cytokine profile were identified 
in patients with psoriasis, particularly in the levels of IL-12p70 
and IL-1α. These cytokines play a key role in the activation 
of immune cells, including T lymphocytes and dendritic cells, 
thereby contributing to the development and maintenance of 
cutaneous inflammation. The elevated level of IL-12p70 is 
associated with the active inflammatory phase and the formation 
of psoriatic plaques, whereas increased IL-1α levels may be 
linked to keratinocyte hyperproliferation. Concentrations of 
these mediators in fecal samples were significantly higher 
compared to the control group, supporting their involvement in 
local intestinal immune activity and disease pathogenesis.
2. Association between clinical severity and immunological 
markers.

Disease severity, assessed using the Psoriasis Area and 
Severity Index (PASI), demonstrated statistically significant 
correlations with several immunological markers. Positive 
associations were identified between PASI scores and cytokines 
such as IL-4, IL-8, and EGF, as well as IL-12p70, IL-1α, and 
IL-17. These findings indicate that inflammatory markers are 
not only reflective of local skin involvement but may also serve 
as indicators of overall disease activity. Notably, IL-17 and 
IL-12p70 showed more pronounced increases in patients with 
higher disease severity, further supporting their role in psoriasis 
progression.

3. Comparative analysis of gut microbiome alpha-diversity.
Alpha-diversity of the gut microbiota, assessed using Shannon 

and Simpson indices, did not differ significantly between 
patients with psoriasis and healthy controls. This suggests that 
overall microbial richness and evenness remain comparable 
between groups. Therefore, psoriasis-related microbiome 
alterations are more likely associated with qualitative shifts in 
microbial composition rather than changes in overall diversity, 
and may also reflect high inter-individual variability.
4. Beta-diversity of the gut microbiome in psoriasis.

Beta-diversity analysis suggested differences in microbial 
community structure between the psoriasis and control groups 
when assessed using Bray–Curtis dissimilarity and PCoA 
(p = 0.004). However, these differences were not confirmed 
by PERMANOVA (p = 0.486), indicating a lack of statistical 
significance in pairwise comparisons. Therefore, the findings 
should be interpreted as a tendency toward differences rather 
than definitive structural reorganization. These results may be 
explained by the limited sample size and high inter-individual 
variability of the gut microbiome and require confirmation in 
larger studies.
5. Interplay between microbiota alterations and disease 
severity.

Differences in the relative abundance of specific bacterial 
taxa, including Firmicutes and Bacteroidetes, were identified in 
patients with psoriasis and were associated with inflammatory 
markers. Certain genera, such as Prevotella and Bacteroides, 
were linked to levels of cytokines including IL-17 and TNF-α. 
These findings support the role of the gut microbiome as a 
modulator of immunopathogenesis and highlight its potential 
as a biomarker of disease activity. Such associations may 
contribute to the development of personalized therapeutic 
strategies targeting both immune dysregulation and microbial 
imbalance.
Summary.

Contemporary research on psoriasis as a chronic immuno-
inflammatory condition confirms its systemic nature, with 
dysregulation of both innate and adaptive immune responses 
playing a central role. In particular, the TNF-α/IL-23/IL-17 
axis is recognized as a key regulatory pathway in psoriatic 
inflammation, as evidenced by the clinical efficacy of targeted 
biologic therapies.

At the same time, increasing attention has been directed 
toward the role of the gut microbiome as an important factor 
influencing immune regulation and systemic inflammation, 
supporting the concept of the “gut–skin axis.”

The results of the present study demonstrate that patients with 
psoriasis exhibit alterations in gut microbial composition, which 
are partially associated with disease severity. In particular, 
beta-diversity analysis suggested a trend toward differences 
between groups; however, these findings were not confirmed by 
PERMANOVA and should therefore be interpreted with caution. 
This discrepancy highlights differences in methodological 
sensitivity and underscores the need for careful interpretation.
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Alpha-diversity did not differ significantly between groups, 
indicating that psoriasis is more likely associated with qualitative 
shifts in microbial composition rather than changes in overall 
microbial diversity.

Furthermore, cytokines such as IL-12p70, IL-1α, and IL-17, 
measured in fecal samples, were significantly associated with 
disease severity, as reflected by their correlation with PASI 
scores. These findings emphasize the role of inflammatory 
mediators in assessing disease activity and suggest that the gut 
microbiome may serve as a potential biomarker and therapeutic 
target.

Overall, these findings provide a basis for further investigation 
into the complex interactions between the microbiome and the 
immune system in psoriasis. Future studies with larger cohorts 
may contribute to the development of improved diagnostic 
approaches and personalized therapeutic strategies targeting 
both immune dysregulation and microbial imbalance.
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რეზიუმე

ფსორიაზის დროს იმუნური პასუხის ციტოკინ-
ასოცირებული პარამეტრები და მათი კორელაცია 
ნაწლავის მიკრობიომის ალფა- და ბეტა-
მრავალფეროვნებასთან. ტოგჟან ალგაზინა, დინარა 
აზანბაევა, ნატალია ცოი, გულნაზ ტიურ*, ტატიანა 
კოტლიაროვა დერმატოვენეროლოგიისა და 
დერმატოკოსმეტოლოგიის კათედრა, არაკომერციული 
სააქციო

საზოგადოება “სამედიცინო უნივერსიტეტი ასტანა”, 
ასტანა, ყაზახეთი.

მოცემული კვლევის მიზანს წარმოადგენდა ფსორიაზით 
დაავადებულ პაციენტებში იმუნური პასუხის ციტოკინ-
ასოცირებულ პარამეტრებსა და ნაწლავის მიკრობიომის 
ალფა- და ბეტა- მრავალფეროვნების მაჩვენებლებს 
შორის ურთიერთკავშირის შეფასება.

კვლევა ჩატარდა მსუბუქი და საშუალო სიმძიმის 
ფსორიაზის მქონე 91 პაციენტისა და საკონტროლო 
ჯგუფის 92 პირობითად ჯანმრთელი მოხალისის 
მონაწილეობით. დაავადების სიმძიმის კლინიკური 
შეფასება განხორციელდა PASI (Psoriasis Area 
and Severity Index) ინდექსის გამოყენებით. 
იმუნოლოგიური მაჩვენებლების განსაზღვრა 
ხორციელდებოდა მულტიპლექსური ანალიზის 
მეთოდით, ციტოკინისა და ანთების სხვადასხვა 
მედიატორების დონის შეფასებით, მათ შორის IL-
1α, IL-4, IL-6, IL-8, IL-12p70, IL-17, IFN-γ და TNF-α. 
ნაწლავის მიკრობიომის შესწავლა ხორციელდებოდა 
16S-სეკვენირების ტარგეტული მეთოდით. მიკრობული 
მრავალფეროვნების შესაფასებლად გამოიყენებოდა 
ალფა-მრავალფეროვნებისა (შენონისა და სიმპსონის 
ინდექსები) და ბეტა- მრავალფეროვნების (Bray–Curtis-
ის მეტრიკა და PCoA ორდინაცია) მაჩვენებლები.

კვლევისას დადგინდა, რომ ფსორიაზით დაავადებულ 
პაციენტებში აღინიშნება ცალკეული პროანთებითი 
ციტოკინების დონის მატება. ყველაზე გამოხატული 
ცვლილებები ეხებოდა IL-12p70 და IL-1α, რომელთა 
კონცენტრაცია დაავადებულთა შორის იყო 
მნიშვნელოვნად უფრო მაღალი საკონტროლო ჯგუფთან 
შედარებით. გარდა ამისა, გამოვლინდა სტატისტიკურად 
მნიშვნელოვანი დადებითი კორელაციები PASI 
ინდექსსა და IL-4, IL-8 და EGF-ის დონეებს შორის, რაც 
მიუთითებს იმუნოლოგიური მარკერების კავშირზე 
დაავადების კლინიკურ სიმძიმესთან.

ბეტა-მრავალფეროვნების ანალიზმა აჩვენა მიკრობული 
საზოგადოების სტრუქტურის გადაწყობის ნიშნები 
ფსორიაზით დაავადებულ პაციენტებში, ასევე 
განსხვავებები ცალკეული ბაქტერიული ტაქსონების 
წარმომადგენლობაში.
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მიღებული შედეგები მოწმობს იმას, რომ ფსორიაზს 
თან ახლავს იმუნურ-ანთებითი დარღვევებისა და 
ნაწლავის მიკრობიომის ცვლილებების ერთობლიობა. 
ციტოკინურ მარკერებს, დაავადების სიმძიმესა და 
მიკრობიოტის თავისებურებებს შორის გამოვლენილი 

ურთიერთკავშირები ადასტურებს „ნაწლავ-კანის“ 
ღერძის კონცეფციის მნიშვნელობას და შესაძლოა 
გამოყენებულ იქნას მომავალში ფსორიაზის 
დიაგნოსტიკისა და პერსონალიზებული მკურნალობის 
ახალი მიდგომების შესამუშავებლად.
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