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Available Online: 01 Jan 2025 Alteration and correction of daily dietary habits can prevent or change catching ophthalmic
¢ diseases, such as cataracts, age-related macular degeneration, diabetic retinopathy, glaucoma, and dry
eye.

[T9TETE This study aims to introduce the medical and paramedical communities to the role of diet in
the development and occurrence of ophthalmic diseases and try to promote the consumption of a use-
ful and compatible diet for eye health and hygiene.

[VETELE This is a review study. A search was conducted in Medline and PubMed databases for articles
published between 2010 and 2023 that depicted the relationship between ophthalmic diseases and
food patterns.

[T Meat consumption and oxidative damage from high-temperature cooking of animal products are
associated with cataract formation. Diets based on fruits, vegetables, whole grains, nuts and legumes
that minimize the consumption of animal products are useful in preventing cataracts. In addition, high
adherence to a Mediterranean dietary pattern with high micronutrients and low consumption of red
meat has been associated with a reduced risk of age-related macular degeneration. A significant reduc-
tion in blood sugar levels, average hemoglobin A1C and dietary retinopathy levels has been observed in
people using diets made of plants compared to animal-based diets.

Keywords: [@TEIERT Consuming a mediterranean and plant-based diet rich in fruits, vegetables, legumes, whole
Diet, Ophthalmicdis- :  grains and nuts and reducing consumption of animal and processed products helps prevent vision loss
eases, Food pattern : caused by cataracts, age-related macular degeneration and diabetic retinopathy.
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Extended Abstract

Introduction

hanging and modifying daily dietary hab-

its can prevent or alter the progression of

various eye diseases, including cataracts,

age-related macular degeneration, diabetic
retinopathy, glaucoma, and dry eyes. This review primari-
ly focuses on the first three diseases, which are the leading
causes of blindness and for which there is strong evidence
linking them to diet.

Methods

In this review, relevant articles were extracted from
PubMed and Medline published between 2010 and 2023
after searching for keywords such as cataract, age-related
macular degeneration, type 2 diabetes, diabetic retinopa-
thy and diet. The articles most pertinent to the topic were
selected and utilized following translation into Persian.

Results
Cataracts

Cataracts are the leading cause of blindness worldwide,
affecting approximately 95 million people. New evidence
and studies suggest that nutrition may significantly im-
pact the development and progression of cataracts [1].

Pathophysiology

Although cataract formation is a multifactorial process,
oxidative damage is the primary factor in its develop-
ment. This damage occurs when there is an imbalance
between the production of oxidative species in the body
and the cellular defense mechanisms. Known oxidative
risk factors for cataract formation include smoking, ex-
posure to ultraviolet-B (UV-B) light, and diabetes [2-3].
Plant-based diets have the potential to protect cells from
chronic oxidative damage due to their high content of
antioxidant compounds [4-6]. On average, plant-based
foods contain 64 times more antioxidant compounds than
animal products [7]. Additionally, cooking animal prod-
ucts at high temperatures can lead to cataract formation
due to the production of heterocyclic amines (HCAs) [8].
Diets rich in fruits, vegetables, grains, nuts, and legumes,
which reduce the intake of animal products, are beneficial
in preventing cataracts.
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Epidemiology

In a prospective cohort study conducted in Taiwan in
2021, the risk of cataracts was found to be 20% lower
among vegetarians compared to non-vegetarians, with this
association being more pronounced in overweight individ-
uals (BMI>24) [9]. A similar association was observed in
a prospective British cohort study that has been ongoing
since 2011, which examined 27670 British participants.

A 2019 cohort study involving 8670 patients with type
2 diabetes investigated the effect of diet on cataract de-
velopment. After controlling for confounding factors
and stratifying by gender, it was shown that increased
consumption of meat and poultry was associated with a
higher incidence of cataracts [11].

Age-related macular degeneration (AMD)

AMD is the most common cause of blindness in devel-
oped countries, accounting for more than 90% of blind-
ness in these populations. Several studies have demon-
strated a strong association between the incidence of the
disease and diet [13].

Pathophysiology

Three pathophysiological points currently suggest that
dietary patterns may play a role in the underlying mecha-
nisms of the disease.

Macular pigments

These pigments include lutein, zeaxanthin, and mesoxan-
thin, which play a critical role in protecting the retina and
macula from oxidative damage caused by short-wavelength
(blue-light) exposure [14]. Macular pigments are entirely
of dietary origin, with their highest concentrations found in
dark green leafy vegetables, such as kale and spinach, as
well as in yellow-orange fruits and other vegetables [15].

Inflammation

Another hypothesis accepted in the development of
AMD is the imbalance between the inflammatory and
anti-inflammatory components of the body. Examina-
tion of Drusen, the main pathological finding in AMD,
indicates the presence of inflammatory components such
as fibrinogen, vitronectin, and C-reactive protein (CRP)
in this tissue. CRP is a low-grade inflammatory marker
associated with several underlying chronic diseases, in-
cluding chronic heart disease, type 2 diabetes, and certain
malignancies [20-21].
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Oxidative damage

As we age, the burden of oxidative damage increases,
while the regenerative effectiveness of the body’s defense
systems and its antioxidant capacity decrease. Therefore,
increasing the intake of dietary antioxidant compounds is
essential to support healthy aging of the eyes. Ocular tis-
sues, especially the retina, are particularly susceptible to
oxidative damage. Prolonged exposure to environmental
stressors can lead to photooxidation, high oxygen con-
sumption, and the production of oxygen free radicals,
which have a destructive effect on the natural unsaturated
fatty acid content of the retina [23].

Epidemiology

A systematic review published in 2022 found that the
consumption of antioxidant-rich foods and adherence to
a Mediterranean diet reduced the risk of advanced forms
of AMD [27]. Studies, such as CAREDS, AREDS and
the EYE-RISK have shown that diets and supplements
rich in anti-inflammatory and antioxidant compounds are
associated with a lower incidence of age-related macular
degeneration. High adherence to a Mediterranean dietary
pattern, which is rich in dietary micronutrients and low in
red meat, has been linked to a reduced risk of progression
to advanced AMD [29-30].

Type 2 diabetic retinopathy

It is estimated that 438 million people worldwide have
type 2 diabetes, representing a 49% increase since 1990
[31]. The microvascular and macrovascular complica-
tions of diabetes significantly impact mortality and qual-
ity of life in patients with the condition.

Pathophysiological considerations

Elevated blood sugar levels, or hyperglycemia, are well-
known factors that cause cellular damage. During the pro-
cess of sugar absorption, several molecular pathways are
involved, including the polyol pathway, non-enzymatic
protein glycation, hexosamine activation, and protein
kinase C activation. Dietary interventions can reduce the
production of inflammatory and oxidant products by in-
terfering with these pathways. Non-enzymatic glycation
of proteins is a crucial pathway in the formation of ad-
vanced glycation end products (AGEs). Several studies
have shown that increased levels of these products lead
to inflammation, loss of vascular pericyte cells, and in-
creased production of vascular endothelial growth factor
(VEGF) [36].

Epidemiology

The first significant study on diet and type 1 diabetic
retinopathy was a subgroup analysis of patients in the dia-
betes control and complications trial conducted in 2005.
This study showed that an increased caloric intake from
cholesterol and saturated fat, relative to calories from
carbohydrates, protein, and dietary fiber, was positively
associated with the development of diabetic retinopathy.
The authors concluded that these findings were consistent
across plant-based diets and diets low in processed foods
and animal products [38].

Conclusion

Consuming Mediterranean and plant-based diets rich in
fruits, vegetables, legumes, grains, and nuts, while reduc-
ing the intake of animal and processed products, helps
prevent vision loss from cataracts, AMD and diabetic reti-
nopathy. These dietary patterns may also protect against
other ocular conditions whose underlying pathogenesis
involves damaging factors, including chronic oxidative
stress, inflammation, or changes in macular pigment.
However, most of the current research in this area is
observational, and longitudinal, randomized, controlled
studies are needed to demonstrate the association between
dietary patterns and ocular diseases.
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