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DESCRIPTION

Food allergies have become a significant public health concern,
affecting millions worldwide. These adverse immune responses to
certain foods can lead to symptoms ranging from mild
discomfort to severe anaphylaxis. The search for effective
treatments has led researchers to explore various natural
substances, including polysaccharides from marine algae. One
such potential substance is derived from Gracilaria lemaneiformis,
a type of red algae. Recent studies have shown that Fermented
Gracilaria Lemaneiformis Polysaccharides (FGLP) can alleviate
food allergies by modulating Treg cells and gut microbiota. This
article delves into the mechanisms by which FGLP exerts its
beneficial effects.

Role of treg cells in food allergies

Regulatory T-cells (Treg cells) are a subset of T cells crucial for
maintaining immune tolerance and preventing autoimmune
diseases. In the context of food allergies, Treg cells help suppress
the overactive immune response to harmless food antigens. They
achieve this by producing anti-inflammatory cytokines such as
IL-10 and TGF-B, which inhibit the activity of allergen-specific
effector T cells. A deficiency or dysfunction of Treg cells can lead
to uncontrolled allergic reactions. Therefore, enhancing the
number and functionality of Treg cells is a key strategy in
managing food allergies. Research indicates that certain natural
compounds can boost Treg cell populations and activity,
providing a potential therapeutic avenue for allergic conditions.

Gut microbiota and food allergies

The gut microbiota, consisting of trillions of microorganisms
residing in the digestive tract, plays a critical role in immune
system development and function. A balanced gut microbiota
contributes to immune tolerance, while dysbiosis (an imbalance
in microbial composition) is associated with various allergic
diseases, including food allergies. Gut microbiota influences the
immune system through several mechanisms, including the

production of Short-Chain Fatty Acids (SCFAs) and the

modulation of gut barrier function. SCFAs, such as butyrate, are
produced by the fermentation of dietary fibers and have anti-
inflammatory properties. They promote the differentiation of
Treg cells and enhance gut barrier integrity, preventing the
translocation of allergens into the bloodstream.

Fermented gracilaria lemaneiformis polysaccharides

Gracilaria lemaneiformis is rich in bioactive polysaccharides,
which have been shown to possess various health benefits,
including anti-inflammatory and immunomodulatory effects.
Fermentation further enhances the bioavailability and efficacy of
these polysaccharides by breaking them down into smaller, more
easily absorbed molecules. Recent studies have highlighted the
potential of FGLP in alleviating food allergies. The fermentation
process the potency of Gracilaria
lemaneiformis mpolysaccharides but also enriches the product
with beneficial metabolites produced by fermentative microbes.
These metabolites include SCFAs and other compounds that
contribute to gut health and immune regulation.

not only increases

Mechanisms of action

Enhancement of treg cells: FGLP has been shown to promote
the differentiation and proliferation of Treg cells. This effect is
mediated by the increased production of SCFAs during
fermentation, which serves as signaling molecules that induce
Treg cell differentiation. Additionally, FGLP can directly
stimulate the production of anti-inflammatory cytokines, further
supporting the expansion of Treg cells.

Modulation of gut microbiota: FGLP positively influences gut
microbiota composition by promoting the growth of beneficial
bacteria such as Lactobacillus and Bifidobacterium. These bacteria
are known for their ability to produce SCFAs and other
metabolites that enhance gut health. By restoring a healthy
balance of gut microbiota, FGLP helps to reinforce gut barrier
function and reduce systemic inflammation, thereby mitigating
allergic responses.
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Reduction of inflammatory responses: In addition to boosting
Treg cells and modulating gut microbiota, FGLP exerts direct
anti-inflammatory effects. It inhibits the production of pro-
inflammatory cytokines and reduces the activation of mast cells
and basophils, which are key players in allergic reactions. This
multi-faceted approach helps to dampen the overall immune
response to food allergens.

Clinical evidence and future directions

Preclinical studies in animal models have provided compelling
evidence for the efficacy of FGLP in managing food allergies.
For instance, mice treated with FGLP showed a significant
reduction in allergic symptoms and an increase in Treg cell
populations compared to untreated controls. Furthermore, these
studies demonstrated an improvement in gut microbiota
composition and a decrease in systemic inflammation. While
these findings are promising, clinical trials in humans are
necessary to confirm the safety and effectiveness of FGLP.

] Food Process Technol, Vol.15 Iss.3 No:1001107

OPEN 6 ACCESS Freely available online

Future research should focus on optimizing the fermentation
process to maximize the therapeutic potential of Gracilaria
lemaneiformis polysaccharides. Additionally, studies exploring
the synergistic effects of FGLP with other dietary interventions
and probiotics
comprehensive management strategies for food allergies.

could provide valuable insights into
Fermented Gracilaria lemaneiformis polysaccharides represent a
promising natural intervention for alleviating food allergies. By
enhancing Treg cell populations and modulating gut microbiota,
FGLP offers a multifaceted approach to managing allergic
responses. The potential health benefits of FGLP extend beyond
allergy treatment, making it a valuable addition to the repertoire
of functional foods and nutraceuticals. As research progresses,
FGLP could prepare for innovative and effective strategies in the
prevention and management of food allergies, ultimately
improving the quality of life for those affected by this challenging
condition.
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