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Pro-Resolving Mediators Can Shift
Immune Balance in Fat Tissue
In this review, a team of well-regarded lipid mediator researchers examines how
pro-resolving mediators (PRMs, metabolites of omega-3 fatty acids) influence
immune function in adipose tissue. They give special attention to the chronic
low-grade inflammation seen in obesity and the critical importance of adequate
tissue levels of PRMs for maintaining immune homeostasis in adipose.

In adults, white adipose is the predominant fat tissue. It is structurally and functionally distinct
from brown fat, which contains many mitochondria that can generate heat from stored lipids.
White fat differs from brown in other crucial ways, as well. Unlike brown adipocytes, white fat
cells are able to expand almost 1000-fold in volume, and white fat is a significant endocrine
organ throughout life, secreting a broad range of adipokines (hormones and other signaling
factors) that exert considerable influence over whole-body immune balance and inflammatory
tone.

Individuals with heightened body adiposity often show low-level yet persistent inflammation, and
consequently have greater risk for cardiovascular disorders, fatty liver disease, and other
immunometabolic conditions. The expansion of lipid storage depots appears to instigate multiple
changes in the body’s overall energy dynamics, and is frequently accompanied by insulin
resistance, dysglycemia, and dyslipidemia. This can then modify immune pattern recognition
and trigger a chronic immune response, altering blood levels of many cytokines and
chemokines. Ultimately, fat tissues may become infiltrated with M1 macrophages that
perpetuate the inflammatory response.

This review cites research detailing how metabolic remodeling occurs in obesity, and describes
mechanisms by which PRM administration can modulate immune signaling and ameliorate
overall immune balance.
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According to these researchers, “enzymes present in [white adipose tissue]
can use omega-3 PUFAs (i.e. eicosapentaenoic acid (EPA), docosapentaenoic
acid (DPA) and docosahexaenoic acid (DHA) as substrates for their conversion
into potent anti-inflammatory and pro-resolving mediators.”

Review Summary

Among many observations in this expert review, we highlight the following:

● Circulating levels of pro-resolving mediators (PRMs) correlate with omega-3 fat intakes.
● Resolvins, protectins, and maresins are the most potent forms of PRMs known. While

the PRM 18-HEPE (18-hydroxy-EPA) can be transformed into E-series resolvins in the
body, 17-HDHA (17-hydroxy-HDA) and 14-HDHA may be converted into D-resolvins,
protectins, and maresins. The omega-3 fat docosapentaenoic acid (DPA) has been
identified as a precursor to 13-series resolvins, so named for their unique molecular
configuration.

● In preclinical research, obese animals show lower tissue levels of PRMs, including
17-HDHA, 18-HEPE, 14-HDHA, and Protectin D1. Analogous reductions in PRM
contents have been found in visceral and subcutaneous fat surgically removed from
subjects with obesity and peripheral vascular disease, respectively.

● Adipokines are signaling and immune-regulating molecules that are intimately involved in
vascular function, appetite, and in lipid, insulin, and carbohydrate metabolism. White
adipose tissue has found to secrete over 50 different adipokines.

● Excessive release of free fatty acids (FFAs) during lipolysis is a major contributor to
insulin resistance in obesity, and circulating FFAs can trigger an inflammatory response.

● Insulin resistance combined with high FFA levels can drive fatty liver infiltration. In animal
models of obesity, restoring tissue levels of PRMs has ameliorated insulin sensitivity and
hepatic steatosis.

● According to these researchers, proinflammatory M1 macrophages are the “primary
source of many of the circulating inflammatory molecules” in obesity.

● Preclinical studies describe how PRMs encourage the development of pro-resolving M2
macrophages that scavenge cellular debris and then migrate towards lymph nodes to aid
tissue clearance.

● In animals, PRMs have been found to aid glucose and insulin dynamics, reduce immune
cell infiltration of adipose, and reconfigure the immune response towards a more
balanced and resolution-oriented profile.

● The authors note that PRMs “do not compromise host defense responses.”
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NUTRITION CONCLUSION

In addition to their many other immune roles, pro-resolving mediators (PRMs)
interact with adipose tissues intensively, and can alter their potentially
proinflammatory messaging. There is increasing evidence that tissue
insufficiency of PRMs may contribute to the metabolic consequences often
seen in individuals with heightened body adiposity.
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