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Abstract

Background:Psoriasis is an inflammatory skin disease associated with multiple comorbidities and substantially
diminishes patients’ quality of life. The gut microbiome has become a hot topic in psoriasis as it has been shown to
affect both allergy and autoimmunity diseases in recent studies. Our objective was to identify differences in the
fecal microbial composition of patients with psoriasis compared with healthy individuals to unravel the microbiota
profiling in this autoimmune disease.
Results:We collected fecal samples from 30 psoriasis patients and 30 healthy controls, sequenced them by 16S
rRNA high-throughput sequencing, and identified the gut microbial composition using bioinformatic analyses
including Quantitative Insights into Microbial Ecology (QIIME) and Phylogenetic Investigation of Communities by
Reconstruction of Unobserved States (PICRUSt). Our results showed that different relative abundance of certain
bacterial taxa between psoriasis patients and healthy individuals, including Faecalibacterium and Megamonas, were
increased in patients with psoriasis. It’s also implicated that many cytokines act as main effect molecules in the
pathology of psoriasis. We selected the inflammation-related indicators that were abnormal in psoriasis patients and
found the microbiome variations were associated with the level of them, especially interleukin-2 receptor showed a
positive relationship with Phascolarctobacterium and a negative relationship with the Dialister. The relative
abundance of Phascolarctobacterium and Dialister can be regard as predictors of psoriasis activity. The correlation
analysis based on microbiota and Inflammation-related indicators showed that microbiota dysbiosis might induce
an abnormal immune response in psoriasis.
Conclusions:We concluded that the gut microbiome composition in psoriasis patients has been altered
markedly and provides evidence to understand the relationship between gut microbiota and psoriasis. More
mechanistic experiments are needed to determine whether the differences observed in gut microbiota are
the cause or consequences of psoriasis and whether the relationship between gut microbiota and cytokines
was involved.
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Background
Psoriasis is an immune-mediated, genetic disease mani-
festing lesions with or without joint involvement. Due to
the increasing prevalence and the complex pathogenesis,
psoriasis has attracted worldwide attention in these years
[1, 2]. Infection, genetic factors, and exceptional immun-
ity may be involved in the pathogenesis of psoriasis. The
viewpoint that the immune system is involved in the
pathogenesis of psoriasis also has been widely accepted
[3], especially Th17 cells play a crucial role in the patho-
genesis and development of psoriasis [4]. Th17 cells, as
well as Th1 cells and keratinocytes, secrete TNF-α, IFN-
γ, IL-1β, IL-6, IL-12, IL-17A, IL-22, IL-23 participating
in pathophysiologic processes of psoriasis [5] and
current biological therapies as T cell-directed agents
have demonstrated excellent efficacy in psoriasis. Among
them, serum IL-6 and IL-22 levels were considered to be
positively correlated with the severity of psoriasis inpa-
tients [6, 7]. Furthermore, it was reported intestinal flora
alteration could activate an abnormal immune response
that ultimately leads to the development of psoriasis [8].
However, it has not been reported whether the gut mic-
tobiota is correlated with the level of inflammatory fac-
tors, or whether the microecology dysbiosis correlated
with the severity of psoriasis.
A large and complex community of beneficial mi-

crobes remain stable over a long period harbored in the
human gut [9]. The stability of beneficial microbes is
closely related to human health [10]. Studies have
proven that the microbiome regulated the immune re-
sponse in many physiological processes via interactions
between innate immunity and acquired immunity [11,
12]. Recently, there has been growing interest in studies
primarily focused on interactions between the gut
microbiota and immune diseases, including psoriasis.
Several studies have identified gut microbiota dysbiosis

as possible triggers or causes for recurrent episodes of
psoriasis. Intestinal permeability was more frequently
was reported in plaque psoriasis patients, and the bacter-
ial DNA from the gut can be detected in patients’ blood
[13]. This result explained the possible conditions that
gut microbiota became one of the pathogenic factors of
psoriasis. Genome sequencing showed that the presence
of gut microbiota had potential effects on psoriasis [14–
17]. They all showed that patients with psoriasis har-
bored the gut microbes were significantly different com-
pared with healthy people. One of them pointed out that
the microbiota dysbiosis in arthropathic psoriasis pa-
tients was similar to the patients with inflammatory
bowel disease. Several organisms are virtually absent in
these two diseases [14]. There was even evidence that
manipulating the composition of the gut microbiota af-
fected phenotypes of psoriasis [18]. However, current
cross-secti studies could not determine whether the

microbiome’s change is a cause or a result. Thus, further
evidence, including consistency, specificity, timeliness,
and biological plausibility, is needed to understand the
relationship between gut microbes and the pathogenesis
of psoriasis.
In the present study, we aimed to characterize the in-

testinal microbiota composition of patients with psoria-
sis and provide evidence for the hypothesis that the
intestinal microbiota dysbiosis may play a vital role in
the development of the psoriatic disease. Besides, we also
collected laboratory indicators to analyze the correlation
between clinical phenotypes and microbe species in the
psoriasis group. An attempt was made to link the intes-
tinal microbiota with the pathogenesis of psoriasis by
immune-related inflammatory factors.

Results
The characteristics of participants
To explore the microbial composition of psoriasis pa-
tients in comparison with healthy controls, 60 fecal sam-
ples from 30 healthy controls and 30 psoriasis patients
were collected. 20 males and 10 females were included
in healthy controls and their mean age is (43.7 ± 13.21)
years old. There were 20 males and 10 females in psoria-
sis group, with a mean age of (43.13 ± 13.79) years old.
And their mean duration of the disease was (14.75 ±
11.32) years. According to the medical history and phys-
ical examinations, 18 of the 30 patients with psoriasis
had the symptoms of pruritus. The skin lesions were
found to be more than 50% in 18 of the 30 patients
(Table 1).
The biochemical examination results of psoriasis pa-

tients showed that the mean level of white blood cell
(WBC) was 7.55 ± 0.52 × 109/L, of alanine transaminase
(ALT) was (21.95 ± 3.87) U/L, of interleukin-2R (IL-2R)
was 678.61 ± 106.33 U/ml, of aspartate aminotransferase
(AST) was (20.18 ± 1.90) U/L, of interleukin-8 (IL-8) was
45.07 ± 31.57 pg/ml, of Immunoglobulin A (Ig A) was
2.54 ± 0.26 g/L, of interleukin-6 (IL-6) was 10.91 ± 4.59
pg/ml, of total cholesterol (TC) was (3.99 ± 0.18) mmol/
L, of complement 3 (C3) was 1.09 ± 0.03 g/L, of

Table 1 Characteristics of patients with psoriasis (n = 30) and
healthy individuals (n = 30) included in this study

Psoriasis Healthy P-value

Male/Female 20 / 10 20 / 10 1.000

Age (years) 43.13 ± 13.79 43.7 ± 13.21 0.871

Early-onset psoriasis (< 40 years) 25 / 30 – –

Duration of the disease (years) 14.75 ± 11.32 – –

Pustular psoriasis 6 / 30 – –

Pruritus 18 / 30 – –

Psoriasis area≥ 50% 18 / 30 – –
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Fig. 1 a Venn diagram showing the unique and shared operational taxonomic unit (OUT) in psoriasis (P) and healthy control group (N); b
Comparison of fecal microbiota among psoriasis (P) and healthy control group (N). Relative abundance of the gut microbiota identified at class,
family, order, genus, phylum and species level
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We found no significant difference between the psoria-
sis patients and normal healthy people in alpha diversity,
demonstrating that the levels of community species

diversity and richness were similar in these two groups,
consisting of Tan’s research in 2018 [15]. In other previ-
ous study, the lower microbial diversity was detected in

Fig. 2 a Analysis of Beta diversity revealed significant differences between psoriasis group (P) and healthy control group (N) performed on the
unweighted UniFrac (P<0.001). The results revealed a significant separation in the bacterial community composition between psoriasis patients
and healthy individual; b PLS-DA plot of OTU. The horizontal axis and the vertical axis indicate the top 2 components. Each dot represents one
sample and yellow dots stand for psoriasis group (P) and blue dots stand for healthy control group (N). It revealed significant clustering of
psoriasis group (P) and healthy control group (N); c and d The dominant Family and Genus in the psoriasis group (P) and healthy control group
(N). Histogram representation of the relative abundance (%) of the main taxa and the significant differences (P-values) observed between two
groups. * 0.01 < P-value <= 0.05, ** 0.001 < = P-value <= 0.01; e and f The enriched taxa in psoriasis group (P) and control (N) fecal microbiota
were represented in Cladogram. The central point represents the root of the tree (Bacteria), and each ring represents the next lower taxonomic
level (phylum to genus: p, phylum; c, class; o, order; f, family; g, genus). The diameter of each circle represents the relative abundance of the
taxon. The taxa with no significant differences were colored yellow, the red nodes represented the microbiota that played an important role in
the healthy control group (N). The green node represents the microbiome that plays an important role in the psoriasis group (P) .And the most
differentially abundant taxa between the psoriasis group (P) and healthy control group (N) which was generated from LEfSe analysis
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