Oxidants and Antioxidants in Medical Science, 2024
VOL 13, NO. 3, PAGES 01-02

©

PERSPECTIVE

a Open Access

The Role of Dietary Polyphenols in Regulating Blood Glucose Levels

Matthew Zimmerman®
Department of Biochemistry, University of Alberta, Edmonton, Canada

Description

Diabetes mellitus, a chronic metabolic disorder
characterized by high blood glucose levels, affects
millions of people worldwide. Managing diabetes
involves a combination of medication, lifestyle
changes, and dietary modifications. Recent research
has highlighted the potential of polyphenols, bioactive
compounds found abundantly in fruits, vegetables,
tea, coffee, and wine, in the management of diabetes.
Polyphenols have been shown to exert various beneficial
effects through multiple mechanisms, offering a
promising complementary approach to traditional
diabetes treatments.

Benefits of polyphenols

Polyphenols are a diverse group of naturally occurring
compounds found primarily in plant based foods.
They are classified into several categories, including
flavonoids, phenolic acids, polyphenolic amides,
and other polyphenolic compounds. Each category
encompasses nhumerous compounds with distinct
chemical structures and biological activities.

Mechanisms of action

The potential antidiabetic effects of polyphenols are
attributed to their ability to modulate various metabolic
pathways and biological processes. The following
mechanisms illustrate how polyphenols contribute to
diabetes management:

Antioxidant activity: Polyphenols are well known for
their potent antioxidant properties. They neutralize free
radicals and reduce oxidative stress, which is a significant
contributor to the development and progression of
diabetes complications. By mitigating oxidative damage,
polyphenols help preserve the integrity of pancreatic
beta cells, which are responsible for insulin production.
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Anti-Inflammatory effects: Chronic inflammation
is a hallmark of diabetes and its complications.
Polyphenols exhibit anti-inflammatory effects by
inhibiting the production of proinflammatory cytokines
and mediators. This reduces inflammation in insulin
sensitive tissues, thereby improving insulin signaling
and glucose uptake.

Improvement of insulin sensitivity: Insulin resistance
is a core defect in type 2 diabetes. Polyphenols enhance
insulin sensitivity by activating key signaling pathways
such as AMP Activated Protein Kinase (AMPK) and
Peroxisome Proliferator Activated Receptors (PPARs).
Activation of these pathways leads to improved glucose
uptake in muscle cells and adipocytes and increased
fatty acid oxidation.

Modulation of gut microbiota: Emerging evidence
suggests that polyphenols can positively influence
gut microbiota composition. A healthy gut microbiota
is crucial for maintaining glucose homeostasis.
Polyphenols promote the growth of beneficial bacteria
and suppress harmful ones, leading to improved gut
health and better metabolic outcomes.

Inhibition of carbohydrate digestion and absorption:
Certain polyphenols can inhibit enzymes like alpha
amylase and alpha glucosidase, which are involved
in the digestion of carbohydrates. By slowing down
carbohydrate digestion and glucose absorption,
polyphenols help in reducing postprandial (after meal)
blood sugar spikes.

Enhanced beta cell function and survival: Polyphenols
have been found to protect pancreatic beta cells from
apoptosis (programmed cell death) and improve their
function. This is particularly important for preserving
endogenous insulin production in individuals with
diabetes.
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Practical applications and sources of polyphenols

Incorporating polyphenol rich foods into the diet is a
practical approach to leverage their benefits. Some of
the best dietary sources of polyphenols include:

Berries: Blueberries, strawberries, and blackberries
are rich in anthocyanin, a type of flavonoid with strong
antioxidant properties.

Tea and coffee: Green tea and coffee contain high levels
of catechins and chlorogenic acids, respectively, which
have been shown to improve glucose metabolism.

Fruits and vegetables: Apples, grapes, onions, and
spinach are excellent sources of various polyphenols.

Nuts and seeds: Almonds, walnuts, and flaxseeds
provide a good amount of polyphenols along with
healthy fats.

Dark chocolate and red wine: Both contain resveratrol
and other beneficial polyphenols that support
cardiovascular health and glucose regulation.

Polyphenols represent a potential adjunctive treatment
in the management of diabetes, offering multiple
mechanisms of action that address various aspects of
the disease. By reducing oxidative stress, inflammation,
and improving insulin sensitivity and gut health,
polyphenols can help in maintaining better glycemic
control and preventing complications associated with
diabetes. Future research should focus on clinical trials
to further elucidate the optimal types and amounts
of polyphenols needed for maximum therapeutic
benefit. Meanwhile, a diet rich in polyphenol containing
foods remains a practical and beneficial strategy for
individuals looking to manage or prevent diabetes.
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