Dihydrocaffeic Acid

Main functional characteristics: Antioxidant, anti-inflammatory, cardiovascular protective

Molecular weight: 182.18 g/mol
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Scientific description

Dihydrocaffeic acid (DHCA, 3-(3,4-dihydroxyphenyl)propionic acid) is a major microbial
metabolite of caffeic acid and caffeoylquinic acids, generated by hydrogenation of the double
bond in the side chain within the colon. It is detectable in plasma and urine after the
ingestion of polyphenol-rich foods, making it a relevant bioactive mediator of diet-derived
phenolics.

Structurally, DHCA retains the catechol moiety, preserving its high redox activity, while
saturation of the side chain confers greater stability against auto-oxidation and prolongs its
half-life in biological systems. This enhanced stability supports its role as a significant active
metabolite compared with caffeic acid.

Pharmacologically, DHCA activates the Nrf2 /ARE pathway, inducing the expression of
antioxidant enzymes such as SOD, CAT, and GPx, thereby strengthening cellular resistance to
oxidative stress. In parallel, it suppresses NF-«xB activation, downregulating
pro-inflammatory mediators including iNOS, COX-2, TNF-0, and IL-6. These dual actions
contribute to protection against chronic inflammation and tissue injury.

In preclinical models, DHCA has been shown to attenuate hepatic ischemia/reperfusion
injury by reducing oxidative stress and pro-inflammatory cytokines. It also helps preserve
intestinal barrier integrity, lowering permeability and endotoxemia.

From a cardiovascular perspective, DHCA reduces lipid peroxidation and protects LDL
particles from oxidation, lowering atherogenic risk. Its presence has been associated with
improvements in lipid profile and systemic inflammation markers.



In longevity models such as *Caenorhabditis elegans*, DHCA supplementation extended
lifespan and improved stress resistance, suggesting a potential role in promoting healthy

aging.

Overall, DHCA acts through a dual mechanism: direct antioxidant activity combined with
pro-resolutive signaling (via Nrf2) and inhibition of inflammatory cascades (via NF-kB). Its
generation by the gut microbiota highlights the importance of host-microbiome interactions
in shaping phenolic bioactivity and supports its inclusion as a biomarker and target
molecule in standardized botanical extracts.
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