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Fish Oil and Essential Fats Build
Skin’s Resilience
This review summarizes the most recent research into the effects of essential
fats on skin integrity, comfort, and moisture retention. Special emphasis is given
to studies on fish oil, as it contains a broad range of components that are
integrated into skin structures or metabolized by skin-residing immune cells.

Skin is a dynamic structure, tasked with protecting the body from environmental toxins and
harsh external exposures. Ultraviolet (UV) light, cutaneous injury, and dry conditions present
significant challenges to the skin’s immune and barrier functions, particularly when prolonged or
repeated. The skin’s lipid composition impacts its immune responses and protective capacity,
and depends greatly on an individual’s dietary balance of  omega-3, omega-6, and other fatty
acids.

Fish oil—especially from oily fish—presents an unusually rich combination of nutritional
components that can benefit skin composition as well as affect its immune function. This
spectrum of fish oil constituents includes polyunsaturated fats (PUFAs), monounsaturated fats
(MUFAs), phospholipids, saturated fats, and pro-resolving mediators (PRMs). Fish liver oils may
provide especially generous amounts of vitamins A and D, both of which are commonly deficient
in diets yet crucial for long-term immune protection and balance.

In this review, researchers detail clinical and preclinical findings on skin benefits from
supplementation with fish oil as well as isolates of eicosapentaenoic acid (EPA),
docosahexaenoic acid (DHA), gamma-linolenic acid (GLA), alpha-linolenic acid (ALA),
arachidonic acid (AA), and linoleic acid (LA), and selected metabolites of these fatty acids.
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Adequate intakes of essential polyunsaturated fats is integral to skin health
and barrier function. While the greatest benefit has been found with the
omega-3 fatty acids EPA and DHA, other essential fats like ALA, GLA, and AA
also contribute. Recent research increasingly focuses on metabolites of these
lipids, which may be of key importance for those with genetic or functional
impairments in fatty acid utilization.

Review Highlights

In their review of over 100 recent studies on essential fats and skin health, the authors note the
following:

● Skin barrier function and moisture retention depend greatly on skin contents of PUFAs.
● Epidemiologic studies have found improved skin health outcomes with higher omega-3

fat intakes and with a lower dietary ratio of omega-6 to omega-3 fat intakes.
● Photoaging is a major cause of premature skin aging, and while chronic exposure to

UV-B light is especially deleterious, UV-A light is also known to contribute to skin cancer
risk.

● Within the skin, the cyclooxygenase-2 (COX-2) enzyme is recognized as a major
mediator of UV light-related injury. Omega-3 fats—especially DHA—may help regulate
the activity of COX-2 as well as its downstream targets.

● Interleukin-8 is also involved in UV-B’s damaging influence, and in vitro studies have
found that both DHA and EPA can limit increases in IL-8 levels after UV-B exposure.

● In clinical studies, supplementation with EPA or with fish oil containing EPA and DHA
caused a significant increase in the dose of UV-B needed to cause skin reddening. In
one of these studies, fish oil also beneficially impacted participants’ triglyceride
metabolism, while it lowered prostaglandin E2 (PGE2) levels in another.

● In humans and in animals, higher intakes of fish oil, omega-3 fats, DHA, and GLA have
each been associated with better skin barrier function, greater skin comfort, and
improved moisture retention.

● Matrix metalloproteinases (MMPs) are tissue enzymes that may be activated by UV-B to
cause tissue insult, but in one preclinical study, EPA showed the ability to limit MMP
activity after UV exposure. In another experiment, high-dose EPA supplementation over
2 weeks significantly inhibited the effects of UV-B irradiation on the skin of animals.
Preclinical studies also suggest that ALA may contribute to photoprotection from UV
light.

● In a preclinical study, combined supplementation with DHA and AA was associated with
higher skin levels of crucial immunoregulatory interleukin-10.

● In one animal study, use of the GLA metabolite dihomo-GLA resulted in significant
reduction of plasma immunoglobulin E (IgE) levels.

The authors also describe results from studies examining the effects of topical fish oil
applications on skin integrity and photoprotection.
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NUTRITION CONCLUSION

Within the skin, essential fats—and especially omega-3 fats—support
regulation of the immune response, barrier integrity, and photoprotection. The
most consistent research results have been seen with generous intakes of EPA
and DHA and with a low dietary ratio of omega-6 to omega-3 fats.
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