Trends in Food Science & Technology 81 (2018) 232-236

journal homepage: www.elsevier.com/locate/tifs

Contents lists available at ScienceDirect

Trends in Food Science & Technology

TRENDS IN

FOOD SCIENCE
&TECHNOLOGY

& -
4 )

=

Review

Reciprocal interactions between resveratrol and gut microbiota deepen our
understanding of molecular mechanisms underlying its health benefits

a,b,*

Liang Shen™"**, Hong-Fang Ji

Check for
updates

2 Institute of Biomedical Research, Shandong University of Technology, Zibo, Shandong, People's Republic of China
® Zibo Key Laboratory for Neurodegenerative Diseases Drug Development, Shandong Provincial Research Center for Bioinformatic Engineering and Technique, School of

Life Sciences, Shandong University of Technology, Zibo, Shandong, People's Republic of China

ARTICLE INFO ABSTRACT

Keywords:
Resveratrol
Gut microbiota
Modulation
Bioconversion

Background: Resveratrol is a stilbene-based phytochemical, which possesses multiple pharmacological activities.
However, the low bioavalibility of resveratrol mystifies its pharmacology.

Scope and approach: We discussed the reciprocal interactions of resveratrol with gut microbiota as investigated
by in vitro, animal models as well as humans studies.

Key findings and conclusions: The first part described the current in vitro and in vivo evidence concerning the

modulative effect of resveratrol on gut microbiota composition, particularly focusing on the involvement of gut
microbiota modulation in the anti-diabetic, anti-obesity, and anti-atherosclerosis effects of resveratrol. The
second part summarized the bioconversion of resveratrol by gut microbiota, and the identification of metabolites
along with bacterial species as generators of these metabolites. This may not only help reconcile the bioavail-
ability conundrum of resveratrol, but also provide directions to expedite its medical applications.

1. Introduction

Resveratrol (3,5,4’-trihydroxy-trans-stilbene) is a polyphenolic
compound present in many traditional herbs and in several kinds of
fruits like grapes and berries, and food products, particularly red wine
(Burns, Yokota, Ashihara, Lean, & Crozier, 2002; Stervbo, Vang, &
Bonnesen, 2007). Resveratrol has been one of the most intensively in-
vestigated phytochemical ever as indicated by thousands of publica-
tions, which is not only for its cardioprotective effect to interpret the
French paradox of correlation between red wine intake and low mor-
tality due to coronary heart diseases (Biagi & Bertelli, 2015; Renaud &
de Lorgeril, 1992), but also because of its multiple biological and
pharmacological effects. Numerous cellular and animal models studies
as well as clinical trials indicate the diverse beneficial effects of re-
sveratrol including reducing oxidative damage and inflammation, and
acting as a neuroprotective, chemo-preventive, anti-obesity and anti-
aging agent (Ahmed et al., 2017; Bath, Kosmeder, & Pezzuto, 2001;
Baur et al., 2006; Delmas, Jannin, & Latruffe, 2005; Fernindez-
Quintela, Milton-Laskibar, Gonzalez, & Portillo, 2017; Jang et al., 1997;
Lee, Wendorff, & Berger, 2017; Liu et al., 2018; Rauf et al., 2017;
Smoliga, Baur, & Hausenblas, 2011; Szkudelski & Szkudelska, 2015; Ur
Rasheed, Tripathi, Mishra, Shukla, & Singh, 2016).

2. The conundrum of resveratrol and gut microbiota

Although resveratrol possesses multiple biological effects, resvera-
trol exhibits very low bioavalibility as demonstrated by many human
and animal models studies (Amri et al., 2012; Cottart, Nivet-Antoine,
Laguillier-Morizot, & Beaudeux, 2010; Cottart, Nivet-Antoine,
Laguillier-Morizot, & Beaudeux, 2014; Walle, 2011; Wenzel & Somoza,
2005). For instance, upon oral dose of 25 mg of resveratrol to human
volunteers, only trace amounts of resveratrol (< 5ng/ml) could be
detected in plasma (Walle, Hsieh, DeLegge, Oatis, & Walle, 2004). As
the resveratrol concentrations used in in vitro experiments can not be
achieved in vivo after administration, low oral bioavailability but high
bioactivity represents a conundrum remained to be reconciled. Inter-
estingly, after oral administration, in contrast to the poor levels in other
tissues, the concentrations of resveratrol is much high in gut tract (Patel
et al., 2010; Walle et al., 2004). It was reported that oral administration
of resveratrol at daily doses of 0.5 and 1.0 g in colorectal cancer pa-
tients can achieve sufficient levels in the gastrointestinal tract to elicit
pharmacological activities (Patel et al., 2010).

The gut microbiome is a complicated ecosystem hosting about tril-
lion microbiota. In recent years, a wealth of evidence is emerging about
the associations between gut microbiota dysbiosis and development of
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