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The Spectrum of Pro-Resolving
Mediators (PRMs)
This review, from well-known researchers at the University of London, examines
the latest clinical and preclinical research findings related to  benefits of
omega-3 fats. It discusses mechanisms underlying the effects of their
pro-resolving mediator (PRM) metabolites and provides insight into how, where,
and under what circumstances PRMs are actively produced within the human
body.

Biological aging, sedentariness, adiposity, and chronic illness can negatively impact the body’s
natural production of PRMs. In addition, dietary intakes of omega-3 fatty acid precursors of
PRMs are commonly insufficient, while consumption of proinflammatory lipids (like some
saturated and omega-6 fats) tends to be quite generous in the typical diet. Inflammation can
proceed unabated if the body lacks the building blocks and preconditions needed for resolving
inflammatory responses.

The discovery of specialized pro-resolving mediators (called SPMs or PRMs) has changed our
fundamental understanding of inflammation as well as our approaches to resolving chronic
inflammation. Much as various substances termed ‘antioxidants’ can act in either pro-oxidant or
anti-oxidant capacities under different circumstances, lipid mediators can encourage either the
development or the resolution of an inflammatory response. All of these lipid mediators play
crucial roles in the inflammatory response, yet lifestyle factors heavily influence the availability of
the dietary precursors needed for forming pro-resolving species.

Lipid mediator metabolites of arachidonic acid include prostaglandins, thromboxanes, and
leukotrienes. These molecules that tend to build inflammation, while lipoxins, also produced
from arachidonic acid, have  lower proinflammatory potential. Metabolites of eicosapentaenoic
acid (EPA) include E-series resolvins possessing moderate to high pro-resolving potential in
different tissue environments, while the PRM metabolites of docosahexaenoic and
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docosapentaenoic acids (DHA and DPA) include D-series resolvins, protectins, and maresins
having higher pro-resolving potential.

According to the authors:

Pro-resolving mediators “are enzymatically produced in many organs in the
human body at levels commensurate with their biological activity.”

They cite studies that discovered and assayed levels of lipid mediators in the
brain, lymph nodes, adipose tissue, serum, plasma, placenta, breastmilk,
cerebrospinal fluid, sputum, exhaled breath, spleen, urine, and synovial fluid
under various healthy or inflamed conditions.

Review Summary

The authors note the following significant findings from recent research on omega-3 fats and
lipid mediators:

● Healthy volunteers given DHA and EPA have shown increases in levels of PRMs as well
as heightened phagocytic activity within their blood.

● Healthy volunteers given DPA displayed increases in plasma levels of Resolvin D5 and
Maresin 1 compared to subjects given EPA or olive oil.

● PRMs act to counter-regulate the synthesis of proinflammatory lipid mediators, limit
tissue infiltration by leukocytes; counteract proinflammatory cytokines, enzymes (such as
matrix metalloproteinases, and transcription factors (like the NFκB system); redirect
macrophages towards the M2 pro-resolving phenotype, promote tissue repair, and
resume normal immune surveillance.

● Preclinical research has found that natural production of PRMs may be acutely provoked
by crisis-related triggers such as allergic reaction, infection, ischemia, exposure to
endotoxin or angiotensin II, or tissue damage, but may be dependent on dietary
provision of PRM precursors.

● In preclinical studies, omega-3 fat supplementation was seen to modulate the activities
of enzymes involved in PRM production.

● Study participants with metabolic syndrome given 2.4 g/day of omega-3 fats showed
increases in levels of the PRMs 18-HEPE and 14-HDHA (18-hydroxy-EPA and
14-hydroxy-DHA).

● Obese women given 1.8 g/day of EPA plus DHA showed increased plasma levels of
resolvins as well as upregulation of the Resolvin D1 receptor.

● In a study of adults with minor cognitive impairment, supplementation with omega-3 fats
was found to increase Resolvin D1 levels.

● Alzheimer’s disease is associated with reduced levels of PRMs. In a study of AD
patients, omega-3 supplementation resulted in reduced arachidonic acid levels and more
stabilized levels of PRMs compared to those in controls.
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● Human monocytes exposed to EPA and DHA ex vivo showed upregulation of their PRM
production.

● While aged mice showed lower brain and blood levels of DHA compared to younger
mice, aged mice given fish oil containing omega-3 fats showed levels closer to those of
younger mice.

● In an animal model of inflammation, aged animals showed lower levels of PRMs and
delayed resolution of inflammation.

● Supplementation with omega-3s or PRMs has shown significant cardioprotective actions
in preclinical studies.

NUTRITION CONCLUSION

Dietary provision of omega-3 fatty acid precursors of pro-resolving mediators
can potentially heighten levels of crucial PRMs in various body compartments.
It may also increase the activities of enzymes required for PRM production,
and improve the status of PRM-specific receptors needed for effective immune
signaling.
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