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ABSTRACT

Staphylococcus aureus is a gram-positive bacterium found on the skin and mucous membranes, which may cause
various skin diseases in human. Recently, there has been an increase in the number of methicillin-resistant Staph-
ylococcus aureus (MRSA) infections; therefore, new therapeutic strategies are needed. Interleukin 17 (IL-17) family
is a pro-inflammatory cytokine involved in various infections, inflammation, and wound healing, which may be a
potential target for Staphylococcus aureus novel therapy. This scoping review involved a literature search strategy
using several electronic databases, including PubMed, Scopus, and Web of Science. Two hundreds and thirty-six
articles were screened, and five articles were included in this study. Staphylococcus aureus produces several viru-
lence factors such as Staphylokinase; Staphylococcal complement inhibitor, enterotoxin A, peroxidase inhibitor, and
superantigen-like 13; Chemotaxis inhibitory protein of Staphylococcus aureus; Panton-Valentine and AB leukocidin;
y-haemolysin CB; Staphopain A; FPRLT inhibitory protein, Iron-regulated surface determinant system; and coagu-
lase. Among cytokines released as a response to Staphylococcus aureus, IL-17 is best known for its ability to initi-
ate potent inflammatory responses such as induction of granulopoiesis factors and neutrophil-specific chemokines,
acute phase response mediators, proinflammatory/bone resorptive cytokines, and matrix metalloproteinases. The
IL-17-producing y& T cells are critical during Staphylococcus aureus infections, and a pivotal cytokine to promote
neutrophil recruitment, proinflammatory cytokines, host defense peptides, and orchestrate defense in keratinocytes
together with IL-22. Vaccine and therapy targeting IL-17 responses in skin may be beneficial for the management of
Staphylococcus aureus skin infections in susceptible humans.
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INTRODUCTION

Staphylococcus aureus (S. aureus) is a type of bacterium
thatistypically found on the skin and mucous membranes
of humans and other animals. It is classified as a Gram-
positive bacterium, meaning that it retains the stain
used in the Gram staining method, and is considered
to be a normal part of the body's microbial flora and an
opportunistic pathogen (1,2). Moreover, approximately
20% of the healthy adult population has S. aureus (3).
Despite being a commensal microbe, S. aureus has the
potential to cause various diseases that differ in severity.
Skin infections are the most frequent issues. Other issues
are bacteremia, sepsis, endocarditis, osteomyelitis,
pneumonia, necrotizing fasciitis, scalded skin syndrome,
and toxic shock syndrome (4,5). S. aureus infection

often causes bacteremia with a mortality rate of up to
30% (6). S. aureus produces virulence factors to survive
and adapt to different environments both temporally
and at its host location (7). Both adults and children
face S. aureus infections (8). Transmission of S. aureus
can occur from one individual to another through direct
contact (primarily through hand contact) and airborne
(9). Over the last 20 years, there has been a shift in the
epidemiology of S. aureus infections with an increase
in the number of healthcare-associated infections (the
number of cases of infective endocarditis and prosthetic
device infections has increased). In addition, there is
an emerging epidemic of community-associated skin
infections and soft tissue infections caused by strains
with specific virulence factors and resistant to B-lactam
(10). Due to the emergence of methicillin-resistant S.
aureus (MRSA) strains, current antibiotic treatment is
becoming less effective in managing S. aureus infections.
Therefore, new therapeutic strategies are needed (11).
A new subset of cytokine was found in 1993 and was
initially named cytotoxic T lymphocyte antigen 8 (CTLA-
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8). Th17 cells, first identified in 2005, are the primary
source of IL-17 (12). Even though lately, it is found to be
produced by a variety of cell populations, including y6
T cells, NKT cells, group 3 innate lymphoid cells (ILC3s),
CD8+ (Tc17) cells, neutrophils, microglia, and mast
cells (13). IL-17A, the first discovered member of the IL-
17 family, is a pro-inflammatory cytokine and plays a
pivotal role in various infectious diseases, inflammatory
and autoimmune disorders like psoriasis and cancer,
and wound healing (12,14). By discovering the role of
IL-17 in S. aureus infections, researchers can create new
alternative therapies that are more effective for treating
S. aureus infections, especially MRSA.

METHODS

This scoping review was performed using the PRISMA
guidelines (Fig. 1). The articles were searched in several
databases, including PubMed, Scopus, ScienceDirect,
and Web of Science. The keywords used were adjusted
to the research title, namely AND ("Staphylococcus
aureus infection" OR "S. aureus infection") AND
("Interleukin-17" OR “IL-17"). Articles published during
2010 to 2023 were included. The search results were
then filtered with the inclusion criteria in the study,
namely ICT = studies related to interleukin-17 that
play a role in Staphylococcus aureus infection, 1C2 =
English-language publication, IC3 = in vivo population.
Studies were excluded if no data was found on the role
of interleukin-17 in staphylococcus infection, and the
journal was published before 2010. Related research
publications will be extracted and summarized in a
research narrative in tabular form. Following the removal
of duplicates, the titles and abstracts of the identified
records were independently reviewed by two reviewers
(V.Y. and R.G.W.). Following the primary question, the
full texts and abstracts were identified and reviewed.
Disagreements were then decided through discussion
with the third investigator (N.L.A.M.). The research
description table described the summary results of all
studies containing researchers, year of publication, and
a summary of the research results. The summary results
in tabular form were later examined in more detail,
especially regarding the research method, process, and
results. The author was then conducting an analysis to
summarize a descriptive conclusion.
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Fig. 1: PRISMA flowchart of the study.

RESULT AND DISCUSSION

Study Characteristics

Initial search yielded 332 articles (56, 223, and 53 from
PubMed, Scopus, and Web of Science, respectively).
Ninety-six articles were eliminated as duplicates,
leaving 236 articles to be vetted based on their titles and
abstracts. A total of 182 unrelated studies were excluded.
Fifty-four full-text publications were evaluated for
suitability, and five articles were chosen to be included
in this scoping review (Fig. 1).

Characteristics and Life Cycle of Staphylococcus aureus
Staphylococcus aureus is a Gram-positive, coccus-
shaped bacterium which has a diameter of 0.5-1.5 pm
and is part of the Micrococcaceae family. S. aureus is
capable of living aerobically or facultatively anaerobic
(12). On the basis of its coagulation properties, S. aureus
can be classified into several groups (13). S. aureus
typically does not cause infections on healthy skin.
However, in cases where it enters the bloodstream or
internal tissues, it can potentially cause a range of serious
infections (14). To survive in harsh environments, S.
aureus possesses the ability to develop biofilms. Biofilms
act as barriers, creating a stable internal environment
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that protects bacterial cells from adverse conditions,
including extreme temperatures, nutrient restriction,
and dehydration. They can even cause antibacterial
resistance through mecA and mecC genes (15,16). The
development of S. aureus biofilms follows five stages:
attachment, multiplication, exodus, maturation, and
dispersal (17). Several theories exist regarding biofilm
formation including the Polysaccharide Intercellular
Adhesion  (PIA)-Dependent  Mechanism,  Protein-
Dependent Mechanisms, and Extracellular DNA
(eDNA)-Dependent Mechanism, as discussed in another
review (15).

Virulence Factors and Pathogenesis of Staphylococcus
aureus

Staphylococcus aureus produces a number of virulence
factors that specifically target key components of the
human innate immune system (2). Some of them are
Staphylokinase (SAK), Staphylococcal complement
inhibitor (SCIN), Chemotaxis inhibitory protein of S.
aureus (CHIPS), Staphylococcal enterotoxin A (SEA),
Panton—Valentine leukocidin  (PVL), y-haemolysin
CB (HIgCB), Leukocidin AB (LukAB), Staphylococcal
peroxidase inhibitor (SPIN), Staphopain A (ScpA),
FPRL1 inhibitory protein (FLIPr), Iron-regulated surface
determinantsystem(IsdB), Coagulase, andStaphylococcal
superantigen-like 13 which have been discovered to
date (4,5). S. aureus can evade harm from the immune
system and cause infections by targeting antimicrobial
proteins, the complement system, phagocytic cell
chemotaxis, phagocytosis, and oxidative defenses (18).
A key target for its virulence factors is the coagulation
system, which exhibits pro-coagulant activity when the
infection spreads to the bloodstream. S. aureus secretes
its own coagulases, namely staphylocoagulase and vWf-
binding protein, which interact with host platelets. This
interaction enables the pathogen to evade host regulatory
mechanisms and exploit the coagulation cascade (19).

Innate Immune Response Against Staphylococcus
aureus Infection

Innate and adaptive immunity provides protection
and defense against Staphylococcus aureus infection.
Innate immunity provides a physical barrier towards
antimicrobial protein, infection, and receptors that
recognize molecules associated with pathogens and
phagocytic cells that can engulf and destroy microbes
(20). Innate immunity can protect the body by preventing
the entry of pathogens, recognizing and destroying
pathogens, and sending the signal to adaptive immunity
for activation. Physical barriers in the skin, intestines,
and respiratory tracts consist of tissues that contain
enzymes and antimicrobial peptides (AMP), which can
destroy or inhibit microbial growth. Defensin is in the
highest class of AMP, positively charged, and short in
size (12 - 50 amino acids). Defensin is a peptide that
can eliminate bacteria by interfering with the membrane
cell (2). AMP in mucosa and skin is the main target
for virulence factors in S. aureus. The a-defensin, a

hydrophobic AMP, disrupts cell membrane by inserting
into a phospholipid bilayer. Neutrophils produce
a-defensin and secrete it into neighbourhood cells or
bind into mature phagosome to mediate bacteria killing.
S. aureus produces exoproteins such as staphylokinase
(SAK), which activate plasminogen, bind and deactivate
a-defensin (2). S. aureus will be dealing with the
complement system after facing AMP in epithelia. The
complement system has a cascade of more than 30
soluble proteins and three main functions. These main
functions are forming membrane attack complex (MAC)
formation to destroy pathogens, sending inflammatory
signals to recruit phagocytes, and opsonization of
the bacterial surface to promote phagocytosis and
destroy microbes by releasing granules that contain
antimicrobial compounds and creating reactive oxygen
species (ROS) (4).

After phagocytosis, S. aureus is exposed to host
antimicrobial peptides, neutrophil serine proteases
(NSPs), nitric oxide, and reactive oxygen species (ROS),
which are toxic products. S. aureus secretes extracellular
adherence protein (Eap) and homologues such as
EapH1 and EapH2 to non-covalently inhibit NSPs at
a low nanomolar concentration which can prevents
bacterial killing, degrades phenol-soluble modulins, and
regulates neutrophil extracellular traps (NETs) (21-23).
NSPs can also target, degrade, and inactivate S. aureus
complement inhibitor-A and chemotaxis inhibitory
protein of S. aureus (CHIPS) as parts of S. aureus
immune evasion factors (21, 24). The three complement
pathways are classical, lectin, and alternative pathways.
Each pathway starts with a different protein starter that
functions as a proenzyme that sequentially cleaves the
next protein. These pathways meet at C3 cleavage by
C3 convertase and create a strong chemoattractant,
C3a, and C3b that can opsonize pathogens by binding
covalently with pathogen surface to induce another
function of effectors and phagocytosis. Surface-
bound C3b can form a proteolytic complex with other
complements, strengthen the cascade by cleaving more
C3, and deposit more C3b in the cell surface (2).

Protein A (SpA), Staphylococcal superantigen-like
7 (SSL7), and immunoglobulin binding protein (Sbi)
widely inhibit complement systems by binding C3 and
C5 and specifically inhibit classical pathway by binding
S. aureus antibody and recruiting host plasminogen to
bacterial surface to convert into serine protease plasmin
by staphylokinase. Plasmin bound into bacterial surfaces
can degrade C3b and IgA (2). Complement systems form
MAC that can lyse gram-negative bacteria directly.
Gram-positive bacteria have a thick peptidoglycan layer
to protect them from MAC (4). Host cells must be able to
recognize the invading cell and initiate an appropriate
response to prevent infection after the entry of pathogens
into the deeper tissues. Phagocytes, as specific
immune cells, can destroy the invasive microbes by
directly engulfing them in phagocytosis. The pathogen

Mal ) Med Health Sci 21(2): 240-247, Mar 2025 242



Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

destruction process uses reactive oxygen species (ROS)
and some antimicrobial proteins in cells. Phagocyte
cells have a pattern-recognition receptor (PRR) to
recognize specific molecular patterns toward pathogens
(pathogen-associated molecular pattern/PAMP), so the
recognition process can occur (25). Toll-like receptor
(TLR) is the main PRR found on cell surface to recognize
PAMPs from different pathogens, including fungal and
bacterial PAMP (Single- and double-stranded DNA and
RNA). PRR will fight against invasive pathogens after
the activation by inducing signaling molecules, forming
bactericide compounds, activating inflammation
responses, and recruiting phagocytic cells (2).

Neutrophils and macrophages recruit into the infection
sites to effectively destroy S. aureus as the primary
phagocytic cells after recognizing innate immunity.
Phagocytic cells will be activated after PAMPs or
inflammatory signals are exposed to them. The
activated phagocytic cells stimulate amplification of
the inflammatory response and adherent phagocytes to
endothelial cells to come to the site of infection. The
strongest chemoattractants innate immunity produce
are CXCL1, CXCL2, CXCL7, and CXCL8 (also known as
IL-8) as the infection happens (26). CXCR2 is the main
chemotactic that is expressed on the neutrophil surface
to recognize those four chemoattractants (26).

Staphylococcus — aureus coats the antigenic or
immunogenic proteins into the bacterial cell wall with
polysaccharide capsules to prevent phagocytosis. About
75% of S. aureus have polysaccharide capsule 5 (CP5)
or polysaccharide capsule 8 (CP8) in their capsules or
microcapsules in order to create environments resistant
to opsonophagocytosis so that neutrophils cannot
destroy microbes. However, the S. aureus capsules do
not completely block the deposition of complement
components on the binding of specific antibodies or
bacterial surfaces (4). S. aureus interferes with each
of these processes to directly target phagocytic cells,
thereby impairing their ability to fight infection.

Adaptive Immune Response Against Staphylococcus
aureus Infection

Dendritic cells and macrophages are antigen-presenting
cells (APCs) that can phagocytize and process antigens
or bacteria, presenting fragments to antigen-specific
T lymphocytes via the peptide binding pathways of
major histocompatibility complex (MHC) molecules.
S. aureus encodes for about 20 toxins or superantigens
such as enterotoxin, toxic shock syndrome toxin-1, and
enterotoxin-like to modulate the adaptive immunity
system. Superantigens directly bindto T cell receptors and
MHC class Il molecules, creating cross-linking without
requiring extracellular processing. About 20% of the T
cell population is activated through conventional MHC-
restricted antigen processing mechanisms. Superantigen
binding sites are located in the variable region of the
beta chain (VB region), and each superantigen binds to

the specific VB chain of the T-cell receptor in the T-cell
receptors (3).

Toxic shock syndrome can massively cause the activation
of nonspecific T-cells and the increase of toxic cytokines
that can end up with tissues and organs damaged.
T-cells stimulated by these antigens do not produce a
host self-defense response against the pathogen. Some
suggest that superantigens induce the production of
Th-1 cell activating cytokines, thus drastically deflecting
the immune response during infection towards a
polarized Th1 type, resulting in delayed development
of specific antibodies. Another mechanism can induce
the depletion of IL-2 that can limit the development of
protective T-cell responses by expanding many T-cells
after superantigen stimulation (3).

Immunoglobulins play a role in efficient opsonization,
agglutination, neutralization of other virulence factors
and toxins, and inhibition of adhesion in humoral
immune responses. The antigen bound to the pathogen
through the Fab segment is recognized by the Fc receptor
on the surface of the phagocyte through the Fc region.
Four immunoglobulin isotypes, such as FcyR, FcaR,
FceR, and FcpR, differ in recognition by their own Fc
receptors and complement activation (4). Staphylococcal
protein A (SpA) is the first evasion molecule possessed
by S. aureus. It has antimicrobial properties associated
with the S. aureus cell wall via the LPXTG anchor but
can be released upon hydrolysis during growth (27). SpA
contains four or five immunoglobulin-binding domains
that can bind to the Fc portion of IgG, resulting in a block
of FcR-mediated phagocytosis, effectively interfering
with the adaptive immune response (5).

Sbi is another S. aureus protein expressed on the surface
of staphylococcal cells, secreted during bacterial growth
and capable of binding to 1gG. Sbi has two binding
targets because it can bind to another serum component,
B2-glycoprotein I, also known as apolipoprotein H. The
extracellular regions of Sbi consist of domains | and II,
which bind immunoglobulins, and domains Ill and IV,
which bind factor H and complement C3 (5). The third
S. aureus protein is SSL10. SSL10 as a CXCR4 antagonist
is a multifunctional evasion protein and can bind to
IgG1 to inhibit complement activation in the classical
pathway. The N-terminus of SSL10 binds to the Fc
domain of 1gG1, which can prevent association with
C1qg and FcyR and lead to inhibition of FcyR-mediated
phagocytosis. SSL10 also recognizes apoptotic cells,
binds to phosphatidylserine, and targets prothrombin
and factor Xa to inhibit blood coagulation. Finally, S.
aureus secretes V8, a serine protease capable of cleaving
immunoglobulins (28).

Roles of Interleukin-17 in Staphylococcus Skin Infection
Cytokines are small proteins that play a critical role in
the immune regulation and inflammatory responses.
Pro-inflammatory cytokines are responsible for initiating
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and amplifying the immune response, whereas anti-
inflammatory cytokines help regulate and resolve the
immune response (29). The release of pro-inflammatory
cytokines stimulates the production of more cytokines
and the activation of immune cells. Anti-inflammatory
cytokines are responsible for the regulation and
resolution of the immune response (30). Among the
cytokines, IL-17 is regarded with potential roles in S.
aureus infection (Fig.2).

Role of IL-17 in
Staphylococcus Skin
Infection

+ Promotes recruitment of
neutrophiland T cells to
the infection site

* Induces inflammatory
cytokine

¢ Stimulates host defense

peptide expression

TISSUE REPAIR AND
WOUND HEALING
DELAY

Fig. 2: Potential roles of IL-17 in Staphylococcus aureus infection.

There are six cytokines (A-F) in the IL-17 family that
are related in structure (31). But, IL-17, or IL-17A, is the
founding member of a cytokine family that includes IL-
17B through IL-17F (32). IL-17A induces the production
of inflammatory mediators such as IL-1B, IL-6, GM-CSF,
G-CSF and TNF-a, as well as adhesion molecules. As
a result, it promotes neutrophil recruitment, migration
and activation during infection (33). Although a
signature cytokine of Th17 cells, IL-17 is now known
to be expressed by other adaptive and immune cell
types, including CD8+ T cells, y6 T cells, natural killer
T (NKT) cells, neutrophils, and innate lymphoid cells.
Of the lymphoid cells capable of producing IL-17, the
differentiation process of CD4+ IL-17-producing T cells
(Th17) is the best defined and depends on a specific
cytokine milieu provided by innate and adaptive
immune cell sources (32).

IL-17 is best known for its ability to initiate a potent
inflammatory response. This includes the induction of
granulopoiesis factors (granulocyte colony-stimulating
factor) and neutrophil-specific chemokines (CXCLT,
CXCL2, CXCL5, CXCL8), acute phase response
mediators  (IL-6), proinflammatory/bone resorptive
cytokines (tumour necrosis factor, IL-18, and RANKL),
and matrix metalloproteinases (32). Few studies have
demonstrated the role interleukin-17 in Staphylococcus
infection, but not specifically in skin infection. Shibue
et al. found that IL-17A deficiency increased mortality
and neutrophilic inflammation in a mouse model of
community-associated methicillin-resistant S. aureus
(CA-MRSA) pneumonia (34). Table | summarizes the
role of IL-17 in Staphylococcus skin infection.
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Table I: The role of IL-17 in Staphylococcus skin infection

Study  Type of Study Role of Interleu- Result
kin-17
Cho In vivo mouse Promoting neutro-  Helps in the
etal., model inoculated phil recruitmentto  clearence of the
2010  with S. aureus the site of cutaneous bacteria, control
[35] SH1000 strain S. aureus infection  of the infection,
by inducing IL-17  and host defense
production by resi-
dent skin y8 T cells
Chan  In vivo BALB/c IL-17A stimulates Required for
etal., mice model uti- the expression optimal host
2015  lized with MRSA  of host defense defense in
[371] strain Xen 30 peptides and the cutaneous MRSA
recruitment of neu-  strain and against
trophils and T cells  hematogenous
to sites of infection.  dissemination.
Mar-  In vivo mice Clonal Vy6+V64+  Inducing neutro-
chitto  model with T cells have been phil recruitment,
etal.,, biolumines- shown to promote  inflammatory cy-
2019  cent CA-MR- IL-17-mediated tokines, and host
[36] SA USA300 immunity against defense peptides
LAC::lux strain S. aureus skin therefore pro-
injected intrader- infection. IL-17-me-  vides immunity
mally diated protection against S. aureus
is thought to be skin infection
mediated by Th17
cells rather than y6
T cells
Lecron Invivo C57BL/6 IL-17 and IL-22 in-  IL-17 is crucial
etal.,  mouse skin duced by S. aureus  for host defense.
2022 excised and and P. aeruginosa ~ However, its
[39] inoculated with infection has been  excessive or
S. aureus and P.  implicated in the prolonged
aeruginosa delayed wound production can
healing process have detrimen-
tal effects on
tissue repair and
wound healing.
Moos  Invivo IL-17A/F  Defective IL-17 Keratinocytes
etal., double-knockout production or are the primary
2023 mice (IL-17AF%0)  hereditary IL- target cells of IL-
[38] and IL-17RA- 17RA deficiency 17A and IL-17F,
deficient mice is associated with coordinating the
(IL-17RAP*) an increased risk defense against

infected with SA
skin infection

of staphylococcal
infections

microbial invad-
ers in the skin.

In Cho et al. study, they report that resident epidermal
v8 T cells are required for neutrophil recruitment in host
defense against S. aureus cutaneous challenge. The
mechanism by which cutaneous y8 T cells contribute to
host defense is through the production of IL-17, which
then promotes IL-1, TLR2, and IL-23. All these cytokines
were required for infection control and clearance of
S. aureus. Another possible mechanism is that IL-17
promotes the production of antimicrobial peptides
(e.g., B-defensins and cathelicidin) or induces epithelial
proliferation, thereby increasing epithelial resistance
to infection (35). This statement is also supported by
Marchitto et al., who found that y& T cells recruited from
lymph nodes to S. aureus-infected skin were critical in
mediating IL-17 immune responses, including induction
of neutrophil recruitment, proinflammatory cytokines,
and host defense peptides (36).

Chan et al. attempted to measure the natural role of IL-
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17Ain MRSA skin infection using monoclonal antibodies.
S. aureus was inoculated subcutaneously, and lesions
were measured over seven days. IL-17A stimulates host
defense peptide expression and neutrophil and T-cell
recruitment to infection sites. However, neutralization of
either IL-17A had worsened the severity of lesions. They
also found that mpD-3 (the murine homologue of human
B-defensin 2) and psoriasin skin levels were reduced in
mice treated with anti-IL-17A antibody, supporting the
argument that IL-17A is known to promote the expression
of host defense peptides in human skin (37).

IL-17-producing y& T cells are critical during S.
aureus infections (38). IL-17 production by cutaneous
y8 T cells required IL-1R/MyD88 signalling, TLR2/
MyD88 signalling, and IL-23 (35). In skin infection
or inflammation, these cells are triggered by TLR-2
activation as well as IL-23 from activated conventional
dendritic cells or IL-1pB (38). The pathway was IL-1 (along
with TLR2 and IL-23) promotes neutrophil recruitment
to a site of cutaneous S. aureus infection by inducing
IL-17 production by resident skin y& T cells (35). Some
rare genetic disorders characterized by reduced IL-
17-producing CD4+ T cells (i.e., Th17 cells) or IL-17-
mediated immune responses (e.g., autosomal dominant
hyper-IgE syndrome, IL-17F deficiency, and IL-17RA
receptor deficiency) have an increased susceptibility to
S. aureus skin infections (36). Pediatric patients deficient
in signalling molecules downstream of IL-1R and TLR2,
including MyD88 and IRAK4, are therefore highly
susceptible to S. aureus skin infections (35).

An interesting result was published by Lecron et al.,
highlighting the central role of IL-17 and IL-22 in delayed
wound healing in infected IL-17R/IL-22KO mice. A
septic excision in the skin of C57BL/6 mice induced
the early expression of IL-1B, TNFa and oncostatin M
(OSM), whereas IL-22 and IL-17A/F were not detectable.
In contrast, inoculation of S. aureus and P. aeruginosa
into the wound increased the expression of IL-1B and
OSM and induced strong skin expression of IL-22, IL-
17A, and IL-17F. They also found increased numbers of
infiltrating IL-17A and/or IL-22-producing y8 T cells (39).
Some contrasting studies have found that IL-17 is not
always beneficial in protecting the host from infection.
For example, in schistosomiasis and certain Candida
albicans infections in the mouse, IL-17 stimulates
a pathogenic inflammatory response attenuated by
antibodies to IL-17 (40). We also have to highlight that
the role of y& T cells in fighting S. aureus was restored by
asingle dose of rIL-17 given with the bacterial inoculum.
It may suggest that vaccination to induce IL-17 responses
in the skin may be a potential therapeutic intervention
for humans susceptible to cutaneous S. aureus (35).

CONCLUSION

Overall, IL-17 is a pivotal cytokine in the immune
response to Staphylococcus aureus skin infection,

promoting neutrophil recruitment, proinflammatory
cytokines, host defense peptides, orchestrating defense
in keratinocytes, and working in conjunction with other
cytokines such as IL-22. However, its effects can be
context-dependent, and excessive IL-17 production may
contribute to tissue damage and delayed wound healing.
Vaccine and therapy targeting IL-17 responses in skin
may treat S. aureusskin infections in susceptible humans.
Identifying a clonal T cell population in immunity to S.
aureus skin infections provides a specific response to
target for future vaccines and immunotherapies.
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