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A B S T R A C T

The prevalence of many eye diseases, including cataracts, age-related macular degeneration and diabetic re-
tinopathy, is expected to increase and has become leading causes of irreversible vision loss in the elderly po-
pulation. Recent experimental and clinical studies have increased awareness of the potential health benefits of
polyphenol consumption, including for the prevention of chronic eye diseases. This review focuses on recent
findings regarding the beneficial effects of polyphenols for treatment/prevention of cataracts, age-related ma-
cular degeneration, diabetic retinopathy and glaucoma, and discusses possible mechanisms of action. The results
of studies presented in this review show that polyphenols suppress formation of reactive oxygen species, increase
antioxidant defense systems, ameliorate pro-inflammatory cytokines, and decrease vascular endothelial growth
factor in retinal cells and ocular tissues. Based on these results, polyphenols may be an effective and safe
component of functional foods used to address chronic eye disease.

1. Introduction

As the number of older people increases, so does the incidence of
chronic eye diseases, as well as the proportion of the population living
with disabilities related to these diseases. The chronic eye diseases,
such as cataracts, age-related macular degeneration (AMD) and diabetic
retinopathy (DR), have become the leading cause of irreversible vision
loss in the elderly population (Pascolini &Mariotti, 2012). Effective
treatments are not yet available for the later stages of most these
chronic eye diseases, thus, prevention is vitally important. Consump-
tion of fruit and vegetables has been demonstrated to be beneficial for
retaining vision or even reversing visual impairment. For example,
consumption of oranges and bananas has been associated with a re-
duced risk of neovascular age-related maculopathy (Cho, Seddon,
Rosner, Willett, & Hankinson, 2004) and dietary wolfberry has been
shown to restore retinal pigment epithelial integrity and ganglion cell
number in db/db mice (Tang et al., 2011). Fruits and vegetables are
rich in phytochemicals, including polyphenols, saponine, carotenoids
and vitamines (Cho et al., 2004). The beneficial effects for the eye,
which are associated with fruit and vegetable consumption, are linked
to the bioactive properties of the phytochemical constituents, especially
polyphenols (London & Beezhold, 2015; Rhone & Basu, 2008).

There are a lot of herbal polyphenols including proanthocyanidins,
anthocyanins (including cyanidin 3-O-galactosides, cyanidin 3-O-ara-
binosides, peonidin 3-O-galactosides and peonidin 3-O-arabinosides),
flavonols (including kaempferol, quercetin and myricetin), hydro-
xycinnamic acids (including caffeic acids, ferulic acids, coumaric acids

and sinapic acid), hydroxybenzoic acids (including benzoic acid and
gallic acids) and resveratrol (Kowalska &Olejnik, 2016; Shi, Loftus,
McAinch, & Su, 2017). The main sources of dietary polyphenols are
fruits, vegetables and tea (Hu, Zhang, Chen, &Wang, 2017). Poly-
phenols are reported to have antioxidant and anti-inflammatory prop-
erties along with a host of other beneficial effects (Mohammadian et al.,
2016; Shayganni, Bahmani, Asgary, & Rafieian-Kopaei, 2016). Recent
studies have shown positive effects of polyphenols on visual function.
Ghosh et al. found that bilberry anthocyanins were associated with
improvements in night vision (Ghosh & Konishi, 2007) and Matsumoto
et al. showed that blackcurrant anthocyanins stimulated regeneration
of rhodopsin in frog rod outer segment membranes (Matsumoto,
Nakamura, Tachibanaki, Kawamura, & Hirayama, 2003), possibly im-
proving vision. Interest has been growing in natural plant-derived food
products rich in polyphenols that are able to counteract chronic eye
diseases. Plant food and/or plant extracts that contain multiple phy-
tochemical combinations may have a synergistic effect and act on
multiple molecular targets, which is superior to treatment with a single
phytochemical (Liu, 2003).

This review included electronic searches of the Web of science,
Medline and PubMed databases, using the following search terms:
cataract, diabetic retinopathy, age-related macular degeneration
(AMD), glaucoma, eye diseases and polyphenols in various combina-
tions, a search using the name of specific polyphenols was also in-
cluded. These electronic searches were limited to literature within the
last 10 years. However, the eye diseases inhibiting activity of poly-
phenols constitutes an exception since the time-limit was removed. The
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