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Essential fatty acids are increasingly being used in the management of skin conditions
especially where long-term treatment is required. They are beneficial due to their
effects on the epidermal barrier and via modulation of inflammation. Two precursor
essential fatty acids, linoleic acid and alpha linolenic acid, together with gamma
linolenic acid, eicosapentaenoic acid and docosahexaenoic acid can be supplemented
as liquids, capsules or in food. This paper reviews the role of essential fatty acids
in maintaining the skin's barrier functions and the role of supplementation in certain
dermatological conditions including canine atopic dermatitis, canine seborrhoea,
sebaceous adenitis and symmetric lupoid onychodystrophy.
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Introduction

Essential fatty acids (EFAs) are
polyunsaturated fatty acids, essential
for various metabolic processes in
mammalian cells. Although most EFAs
can be produced by metabolic processes,
the two important precursor molecules,
linoleic acid and α linolenic acid, cannot
be synthesised by mammals and are
therefore essential components of all
mammalian diets.
Polyunsaturated fatty acids are divided
into two main classes, the n-3 series
(omega-3) and n-6 series (omega-6). In
the n-3 series the first carbon double
bond is between the 3rd and 4th carbon
atoms from the methyl end. These are
elongated (synthesised) from the precursor,
α linolenic acid. The n-6 series, where
the first double bond is between the 6th
and 7th carbon atom from the methyl end,
are elongated from the precursor linoleic
acid. Gamma linolenic acid (GLA) and
arachidonic acid are members of the
omega-6 series, whereas docosahexaenoic
acid (DHA) and eicosapentaenoic acid
(EPA) belong to the omega-3 series
(Figure 1). Linoleic acid, GLA and
DGLA can be elongated by δ-desaturase
enzymes, into arachidonic acid, which is an
important component of cell membranes.
The source of the EFAs varies in the
different supplements available in the
veterinary market. Borage seed oil
contains higher levels of GLA (roughly
twice) compared to evening primrose
oil and blackcurrant oil. Chia seeds,
linseed and green leafy vegetables are
good sources of α- linolenic acid, and
EPA is usually sourced from marine fish

oil. The dietary ratio for omega-6 to
omega-3 is not well established, but some
studies recommend the ratio of five parts
of omega-6 to one part omega-3 while
others suggest that this does not affect the
clinical outcome (Campbell 1993; Muller
et al 2004).
EFA deficiencies are uncommon to rare
(Miller 2013), but may be seen in dogs fed
on overcooked foods, foods that may have
turned rancid, poorly stored food and food
without adequate levels of antioxidants.
The clinical signs associated with EFA
deficiency are poor growth, scaly skin,
poor coat condition, and infertility.
This paper reviews the role of EFAs in
maintaining the barrier function of the
skin and the role of EFA supplementation
in certain skin conditions.

Role of EFA’s in the
Skin’s Barrier Function
As components
of cell membranes

Linoleic acid is incorporated within the
phospholipids which make up the cell
membrane bilayers. Both linoleic acid and
the phospholipids in the cell membranes
play an important role in fluidity and
control the movement of molecules in
and out of the cell. They also play a role
in the activity of cell membrane receptors
and enzymes.

In preventing transepidermal
water loss
The outermost layer, the stratum corneum
is likened to a brick and mortar structure,

