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Omega-3s as Potential Prebiotics

This clinical trial is among the first to demonstrate that supplementation with
omega-3 fatty acids, even at a moderate daily dosage of 500 milligrams, alters
the gut microbiome and intestinal fermentation processes in ways that may
partly account for the well-known cardiovascular benefits of omega-3s.

● Omega-3 fatty acids have been extensively researched for their immune, cognitive,
developmental, visual, skin, and cardiovascular influences. Recent studies have
explored the effects of high-dose omega-3s (around 4 g/day) on the intestinal microbiota,
but those of more modest supplemental levels are unknown.

● Dietary prebiotics are widely recognized as contributing to intestinal production of
gut-nourishing short-chain fatty acids and branched-chain fatty acids (SCFAs and
BCFAs) like butyric, iso-butyric, acetic, propionic, valeric, and iso-valeric acids. SCFAs
and BCFAs are also known to modulate the immune response, glucose and insulin
metabolism, and satiety.

● In this open-label clinical study, 69 adults with low fiber intakes were randomized to
receive either 500 mg omega-3 fatty acids (including 165 mg EPA and 110 mg DHA) or
20 g of the prebiotic inulin daily for 6 weeks. Blood and stool samples were collected at
baseline and follow-up visits, at which time body mass index (BMI) and body
composition were evaluated. Diet and lifestyle behaviors were assessed at baseline, 3
weeks, and follow-up using validated questionnaires. Gut microbial diversity, gut
microbiome SCFA and BCFA levels, and blood cholesterol and VLDL levels were
analyzed at baseline and follow-up.
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According to this clinical research team: “The term ‘prebiotic’ has been
recently revised to include ingredients that allow specific changes to not only
the composition but also the activity of the gastrointestinal microflora that
confers benefits upon host well-being and health.”

This study shows that omega-3 supplementation can alter gut microbiome
composition and gut microbial fermentation in ways that support
cardiovascular function.

Clinical Findings

Comparing adults with low fiber intakes receiving either 500 mg omega-3 fatty acids or 20 g
inulin daily over a 6-week intervention period:

● In participants receiving omega-3s, modest yet consistent alterations in the gut
microbiome were seen, with significant increases in Coprococcus species associated
with lipid metabolism and Bacteroides species associated with carbohydrate metabolism,
and a significant decrease in Collinsella species linked with fatty liver disease.
Non-significant increases in butyrogenic (butyric acid-producing) Lachnospiraceae and
Ruminococcaceae species were also found in this intervention group.

● In those receiving inulin, significant increases in Bifidobacterium species and butyrogenic
Lachnospiraceae and Ruminococcaceae species were seen.

● Coprococcus abundance related positively with butyric and iso-butyric acid levels in the
gut microbiome, Ruminococcus abundance associated with iso-butyric and iso-valeric
acid levels, and Bifidobacterium abundance linked to butyric acid, iso-butyric acid, and
iso-valeric acid levels.

● Both intervention groups showed significant increases in gut microbiome levels of
SCFAs and BCFAs, and microbial species associated with SCFAs/BCFAs were
negatively linked to serum cholesterol and VLDL levels. Coprococcus and
Bifidobacterium species were most strongly related to lower VLDL levels.

● After the intervention, leaner study participants receiving inulin showed higher gut
abundance of Bifidobacteria species compared to those with higher BMIs. Higher-BMI
subjects receiving omega-3s showed higher abundance of Coprococcus species
compared to leaner subjects.

The authors found that neither intervention group experienced significant changes in overall gut
microbial diversity after this relatively brief 6-week trial, and noted that single prebiotics tend to
cultivate particular microbial species to ‘shift’ rather than diversify the overall gut microbiota.
They emphasize that diverse prebiotics are needed in order to support gut microbiota diversity,
and this requirement may be even more important in populations with habitually low dietary
intakes of fiber and prebiotics.
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NUTRITION CONCLUSION

The results of this clinical study establish omega-3 fatty acids as potential
prebiotics that are metabolized by the intestinal microflora to produce
short-chain and branched-chain fatty acids, with beneficial effects seen in
overweight and lean adults at supplemental omega-3 levels of 500 milligrams
daily.
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