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system comprising elements of innate and adaptive immunity, responsive to inflammatory stimuli.
The cutaneous immune system is regulated by mediators such as cytokines and bioactive lipids that
can initiate rapid immune responses with controlled inflammation, followed by efficient resolution.
However, when immune responses are inadequate or mounted against non-infectious agents, these

g(l‘z{r‘:vords" mediators contribute to skin pathologies involving unresolved or chronic inflammation. Skin is character-
Eicosanoids ized by active lipid metabolism and fatty acids play crucial roles both in terms of structural integrity and
Endocannabinoids functionality, in particular when transformed to bioactive mediators. Eicosanoids, endocannabinoids and
Sphingolipids sphingolipids are such key bioactive lipids, intimately involved in skin biology, inflammation and immu-
Immunity nity. We discuss their origins, role and influence over various cells of the epidermis, dermis and cutane-
Inflammation ous immune system and examine their function in examples of inflammatory skin conditions. We focus
on psoriasis, atopic and contact dermatitis, acne vulgaris, wound healing and photodermatology that
demonstrate dysregulation of bioactive lipid metabolism and examine ways of using this insight to

inform novel therapeutics.
© 2012 Elsevier Ltd. All rights reserved.
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1. Introduction

The skin provides the principal barrier to the external environ-
ment. Because of this, it has a highly active immune system with
which to control any entry by foreign antigens [1]. The cutaneous
immune system is highly organised and regulated, encompassing
aspects of both innate and adaptive immunity, as disruption of the
skin barrier or alterations in the resident skin flora can present a seri-
ous hazard to the host’s health [2]. The skin contains a varied profile
of innate immune cells and mediators, including antimicrobial pep-
tides, proteins of the complement system, and phagocytes such as
neutrophils and macrophages that perform routine surveillance of
cutaneous tissue in the pervading blood vessels [1,3]. Additionally,
the skin is host to constituents of the adaptive immune system,
and it is dysfunction of these that features prominently in patholog-
ical inflammatory skin conditions. These conditions can result from
an inappropriate immune response to a non-infectious antigen, an
excessive response to a minor threat, or failure to resolve an inflam-
matory response, leading to chronic inflammation, which is a feature
of many pathological skin conditions [4].

Active within the cutaneous inflammatory and immune sys-
tems are a plethora of bioactive lipids. Of these, fatty acids have
long been known to be important in human health [5] as compo-
nents of structural lipids, precursors of bioactive mediators, signal-
ling molecules and regulators of gene expression [6], activities
reflected in the growing interest in the field of nutrigenomics
(reviewed recently in [7]). The importance of fatty acids in the skin

is widely acknowledged particularly in relation to the integrity of
the epidermal barrier [8,9], where they also act as antimicrobial
agents [10], whilst links between fluctuating lipid profiles and
pathological skin conditions are constantly emerging [11]. Of
particular interest in this review are the numerous bioactive
metabolites of polyunsaturated fatty acids (PUFA), produced when,
in response to various stimuli, PUFA are released from complex
membrane or storage lipids and transformed to lipid mediators.

Eicosanoids, endocannabinoids and sphingolipids are potent bio-
active lipids intimately involved in skin health through their consid-
erable influence over skin inflammation and mediation of the
cutaneous immune response by means of effecting both resident
and infiltrating cells [11-13]. Importantly, the formation and actions
of these lipid mediators depend to a great extent on the prevalence
of precursor PUFA, and, as such, can be influenced by diet or manip-
ulated by systemic supplementation and/or topical application [ 14—
17]. This review addresses the involvement of members of these
three families of lipids in cutaneous inflammation and immunity.
In depth understanding of their functions in cutaneous cells will
potentially enable manipulation of the lipid profile, and therefore
metabolic pathways, in order to influence the inflammatory and im-
mune processes that play key roles in skin health and pathology.
Prevalence of skin disease remains high [18], and to date, there is still
a lack of appropriate studies of bioactive lipid mediators in human
tissue that would improve treatment modalities, assist biomarker
discovery, and inform systems biology approaches, improving skin
care and reducing the burden of skin conditions.
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