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Abstract

Psoriasis is an autoimmune, persistent, inflammatory skin illness that is influenced by a variety of
circumstances. Psoriasis etiology is strongly linked to bacteria, particularly those in the pharynx and skin. This
research intended to deepen our understanding by elucidating the connection between the skin microbiome and
psoriasis to improve therapeutic balance using probiotics, antimicrobials, and even topical microbiota
transplantation. In this work, the culture-dependent approach is utilized to compare the skin microbiomes of
psoriatic and healthy individuals. On brane-heart infusion agar, swabs from 60 psoriasis patients in the flare-up
stag and 40 healthy controls were cultured and grown for 48 hours. The resultant colonies were then subcultured
and purified to produce a single pure colony. Using Macconkey agar for preliminary colony identification, Vitek
then characterized the purified colonies. The results revealed substantial bacterial species and phyla variations
between psoriatic patients and healthy controls. In addition, increased rates of opportunistic infections
Pseudomonas stutzeri and Staphylococcus pseudintermedius were detected in psoriatic patients' normal skin and

lesions.
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1. Introduction

Psoriasis is an autoimmune, chronic inflammatory
skin condition that causes the rapid growth of skin
cells, resulting in the formation of thick, scaly skin
plagues. According to the annual figures of the World
Health Organization, over 100 million people
worldwide suffer from psoriasis (1). The skin is the
primary barrier between humans and their environment.
Our skin is our primary contact with the outside world.
The skin's microbiome contains a diverse population of
bacteria, most of which are harmless commensals that
guard against pathogenic organisms and train the innate
and adaptive immune systems. By boosting the
expression of antimicrobial peptides and creating
biofilms, the immune response of keratinocytes can be

enhanced (2). Therefore, alterations to the microbial
ecology of the skin could affect the skin's ability to
resist infection. Numerous inflammatory and
autoimmune diseases have been related to the skin
microbiome (3, 4), indicating that it plays an essential
role in maintaining health.

2. Materials and Methods

2.1. Subjects

Sixty patients with chronic plague psoriasis,
consisting of 39 females and 21 males, and forty
healthy controls, consisting of 27 females and 13
males, participated in this study at the Department of
Dermatovenereology, Al-Yarmouk educational hospital
in Baghdad. Patients with other immunological
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illnesses and those receiving biological or chemical
treatment were eliminated. All patients were selected at
the commencement of their symptoms. The average
age of patients was 34.90 1.80 years, while that of
healthy controls was 33.05 1.80 years.
2.2. Sampling

Swabs were taken from both control and psoriatic
patients from the olecranon (elbow); psoriatic sites
were also sampled in psoriatic patients. Briefly, swab
samples were taken from a 2 x 2 cm area using flocked
swabs (FLOQSwabsTM, COPAN Diagnostics Inc.,
United States).
2.3. Culture Media Preparation

According to the manufacturer's guidelines, brain
heart infusion and Macconkey agar were produced. The
medium was cooled to 50-45 °C before being placed
into sterile Petri dishes. All swabs were spread on the
agar plate for brain-heart infusion. The plates were then
incubated at 37°C for 48 h. After incubation, the
separated colonies were subjected to additional
purification and subculture. Using Macconkey agar,
preliminary identifications of each isolate were made.
2.4. Bacterial Identification

The Vitek 2 compact (bioMérieux Inc. USA) system
was used for identification, with GP ID REF21342
(identification-Gram-positive bacteria) and GN ID
REF21341 (identification-Gram-negative  bacteria)
cards. The manufacturer's instructions were followed in
every step of the testing process.
2.5. Statistical Analysis

The mean and standard error of the mean were
calculated using IBM SPSS version 28.0. Furthermore,
the probability was tested using the student T-test. The
probability was calculated via Pearson's chi-square test
for nonparametric data.

3. Results

The results of bacterial identification based on
biochemical tests in both healthy (normal skin) and
psoriatic patients (regular and lesions) revealed that the
most prevalent species in healthy skin were
Staphylococcus  aureus  (95%),  Staphylococcus

epidermidis (72.5%), and Staphylococcus hominis
(50%). In contrast, in psoriatic patients, the most
prevalent species were Staphylococcus epidermidis
(5%), followed by Staphylococcus aureus (45%) and
Micrococcus luteus (39%). In comparison, the bacterial
species in lesional skin were Micrococcus luteus
(56%), Staphylococcus aureus (43.3%), and
Pseudomonas stutzeri (36.6%); the percent of other
bacteria species shown in figure 1. The results showed
differences in dominant species and the frequency
percentage for the same species between the compared
groups. Besides, higher frequencies of the opportunistic
pathogens Pseudomonas stutzeri and Staphylococcus
pseudintermedius in normal skin and lesions in patients
compared to healthy normal skin. The results showed
differences in dominant species and the frequency
percentage for the same species between the compared
groups. Besides, higher frequencies of the opportunistic
pathogens Pseudomonas stutzeri, Corynebacterium
jeikeium, and Staphylococcus pseudintermedius in both
normal skin and lesions in patients with this
opportunistic species were absent in healthy normal
skin in the control group.
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Figure 1. Bar chart declare the frequency % of skin bacteria
species comparison between psoriatic patients' normal skin,
lesional skin, and healthy skin in controls

At the phylum level, there was a significant (P<0.01)
increase in Actinobacteria in lesional skin, but no
significant difference recorded in Proteobacteria
between controls and patients; additionally, there was a
significant (P<0.01) decrease in firmicutes in both
normal skin and lesions in psoriasis patients compared
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to normal skin in controls. Moreover, this study shows
that the dominant phyla in psoriatic skin were
actinobacteria and firmicutes, as shown in figure 2.
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Figure 2. Bar chart declares the frequency % of skin bacteria
phyla comparison between psoriatic patients and healthy
control

4, Discussion

Compared to microbiome research dependent on 16s
rRNA sequencing, our study is somewhat compatible
with  Alexseyenko and his collaborators. They
determined that Actinobacteria and Firmicutes
predominated in psoriatic lesions (3, 4). In contrast,
Firmicutes ranked lower in the studies conducted by
Assarsson, Duvetorp (5), (6, 7). Fahlen, Engstrand (8)
discovered an increase in the number of proteobacteria
in lesional skin, whereas Gao and his colleagues
discovered a decrease (9). In contrast to our findings,
Drago, De Grandi (6) found that Proteobacteria and
Bacteroidetes were the most prevalent microbiome in
psoriasis lesions. The breadth and depth of interactions
between humans and microbes are astounding. Even
the bacterial component, which has been the subject of
the most research, is enormous. Despite the typical
human body's 30 trillion cells, approximately 39 trillion
bacteria cells inhabit it (10). Commensal bacteria use a
variety of secreted compounds, antigens, metabolites,
and toxins to communicate with their hosts. They can
also interact with each other by competing for
resources, making antibiotics and bacteriocins,
encouraging horizontal gene transfer, and doing many
other things that can be both helpful and harmful.
Several investigations have discovered a connection

between skin dysbiosis and some skin diseases, such as
psoriasis (4), acne (11), wounds (12), and even atopy
(13).

This study finds that the species and phylum levels of
the skin microbiome of people living with psoriasis
differ from those of healthy persons. This study showed
that people with psoriasis have different levels of
species and phylums in their skin microbiome than
healthy people. This can disrupt the balance and
homeostasis of the skin's symbiosis, leading to
opportunistic pathogens activating the immune system.
More research into how the skin microbiome is
involved at the molecular level in the disease could
help us understand skin diseases better and find new
ways to treat them.
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