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Abstract—Ethanol-induced gastric ulcers are a common
clinical problem, characterized by inflammation,
oxidative stress, and mucosal damage. This study aimed
to investigate the protective effects of Spirulina, a
microalgae-based dietary supplement, against ethanol-
induced gastric ulcers in rats. Qur results showed that
Spirulina significantly reduced the severity of gastric
ulcers, improved antioxidant defenses, and suppressed
inflammatory  responses.  Specifically,  Spirulina
treatment decreased the ulcer index, reduced the levels of
pro- inflammatory cytokines and oxidative stress
markers, and increased the levels of antioxidant
enzymes. These findings suggest that Spirulina may be a
potential therapeutic agent for preventing and treating
ethanol-induced gastric ulcers, and highlight the
importance of further research into the clinical
applications of Spirulina.
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[. INTRODUCTION

Peptic ulcers are a significant gastrointestinal disorder
characterized by the formation of open sores in the
lining of the stomach or duodenum [1]. The global
prevalence of peptic ulcers is estimated to be around
4-15%, with a significant impact on quality of life and
healthcare resources [2]. Peptic ulcer disease is a
chronic condition characterized by an imbalance
between the protective factors of the gastric mucosa,
such as mucus and bicarbonate secretion, and
aggressive factors, including acid and pepsin
secretions [3]. Behavioural and environmental factors,
including smoking, poor diet, alcohol consumption,
non-steroidal anti- inflammatory drug (NSAID)
ingestion, and Helicobacter pylori infection, also
contribute to the ethology of gastric ulcers [4].

Peptic ulcer disease is defined as a mucosal break
greater than 3-5 mm in the stomach or duodenum with
a visible depth, making it an endoscopic diagnosis. In
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contrast, dyspepsia is a clinical diagnosis based on
symptoms alone [5].

The symptoms of peptic ulcer disease, including
epigastric or retrosternal pain, early satiety, nausea,
bloating, belching, and postprandial distress, are non-
specific and can be difficult to distinguish clinically
from functional dyspepsia [6].

There are many types of ulcers such as mouth ulcer,
esophagus ulcer, peptic ulcer, and genital ulcer [7].
Ulcer is one of the most common diseases affecting
throughout the world population [8]. The allopathic
treatment of ulcer adversely affects the health by
causing harmful side effects [9]. It impedes the organ
of which that membrane is a part from continuing its
normal functions [10]. It sis of many forms which
occur on both, inside and outside of the human body
Currently, different types of wulcer forms are
recognized in medicine such as peptic ulcer, corneal
ulcer, stomach ulcer, foot or leg ulcer etc [11]

The pathogenesis of peptic ulcers involves a complex
interplay of factors, including Helicobacter pylori
(H.pylori) infection, nonsteroidal anti- inflammatory
drugs (NSAIDs), and acid-pepsin secretion [12]. The
clinical manifestations of peptic ulcers can vary
depending on the location and severity of the ulcer
[13]. Common symptoms include abdominal H. pylori
infection is a major cause of peptic ulcers, accounting
for approximately 60-80% of cases pain, nausea,
vomiting, and bleeding [14]. If left untreated, peptic
ulcers can lead to serious complications, such as
bleeding, perforation, and gastric cancer [15]. Current
treatment options for peptic ulcers include antibiotics,
acid suppressors, and mucosal protective agents.

1.1 Ethanol Consumption as Risk Factor for Peptic
Ulcer:

Ethanol consumption is a significant risk factor for
peptic ulcers. Chronic ethanol consumption can lead to
gastric mucosal damage, inflammation, and oxidative
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stress, resulting in the formation of peptic ulcers.
Ethanol can directly damage the gastric mucosa,
impair mucosal defence mechanisms, and increase the
production of reactive oxygen species (ROS) [16].

1.2. Overview Of Spirulina and It’s Potential Health

Benefits:

Nutritional Composition of Spirulina

Spirulina is composed of:

e  Proteins (50-70%)

e  Carbohydrates (15-20%)

e Vitamins (B12, B2, B3, etc.)

e  Minerals (Iron, Calcium, Potassium, etc.)

e Antioxidants (Phycocyanin, etc.)

e Potential Health Benefits of Spirulina

Spirulina has been reported to have numerous health

benefits, including:

1. Antioxidant and Anti-Inflammatory Effects:
Spirulina's antioxidants and anti-inflammatory
compounds may help protect against oxidative
stress and inflammation.

2. Cardiovascular Health: Spirulina may help lower
cholesterol and triglyceride levels, reducing the
risk of cardiovascular disease.

3. Immune System Support: Spirulina's
immunomodulatory effects may help boost the
immune system and prevent infections.

4. Anti-Cancer Properties: Spirulina's antioxidants
and anti-inflammatory compounds may help
prevent cancer cell growth and proliferation.

II ETHANOL INDUCED PEPTIC ULCER:

2.1. Mechanism Of Ethanol Induced Peptic Ulcer
Ethanol can directly damage the gastric mucosa,
leading to disruption of the mucosal barrier and
increased permeabilit [17]. Ethanol can reduce blood
flow to the gastric mucosa, leading to ischemia and
tissue damage. Ethanol metabolism leads to the
production of ROS, which can damage the gastric
mucosa and contribute to ulcer formation Ethanol can
activate inflammatory pathways, leading to the
production of pro-inflammatory cytokines and
mediators [18]. Ethanol can reduce mucus production,
making the gastric mucosa more susceptible to
damage. Ethanol can impair bicarbonate secretion,
leading to a decrease in the protective alkaline layer of
the gastric mucosa.
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2.2. Role Of Oxidative Stress Infflamation And
Mucosal Damage

Oxidative stress plays a crucial role in the
development of ethanol-induced peptic ulcers [19].
The production of reactive oxygen species
(ROS)damages the gastric mucosa, depletes
antioxidants, and activates pro- inflammatory
pathways This leads to a cascade of events that
ultimately result in mucosal damage and ulcer
formation [20].

Inflammation is another key factor in the development
of ethanol-induced peptic ulcers. Ethanol activates
inflammatory cells, such as neutrophils and
macrophages, which release pro-inflammatory
mediators [21]. This leads to the production of pro-
inflammatory cytokines, which contribute to mucosal
damage and ulcer formation.

Mucosal damage is the final outcome of the oxidative
stress and inflammatory responses. Ethanol disrupts
tight junctions between gastric epithelial cells, leading
to increased permeability and mucosal damage [22].
The activation of matrix metalloproteinases (MMPs)
and increased apoptosis in gastric epithelial cells
further contribute to mucosal damage and ulcer
formation [23].

III SPIRULINA: A POTTENTIAL THERAPEUTIC
AGENT

3.1. Preclinical And Clinical Studies On Spirulina And
Peptic Ulcer

Spirulina platensis extract reduced gastric ulceration in
rats by 71%. Spirulina supplementation decreased
gastric acid secretion and increased gastric mucin
content in rats. Spirulina extract exhibited anti-
ulcerative activity in mice by reducing gastric mucosal
damage [24].

Clinical Studies: A randomized, double-blind,
placebo-controlled trial found that Spirulina
supplementation reduced symptoms of peptic ulcers in
patients [25]. A study of 40 patients with peptic ulcers
found that Spirulina supplementation improved
symptoms and reduced ulcer size. A review of 17
clinical trials on Spirulina supplementation found that
it had a positive effect on gastrointestinal health,
including reducing symptoms of peptic ulcers.

3.2 Mechanism of Action:
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Spirulina’'s  antioxidant and anti-inflammatory
properties may help protect the gastric mucosa from
damage. Spirulina may inhibit the production of pro-
inflammatory cytokines and enzymes, reducing
inflammation and promoting healing [26]. Spirulina’s
prebiotic properties may help promote the growth of
beneficial gut bacteria, supporting gut health [27].

IV MECHANISM OF SPIRULINA
THERAPEAUTIC EFFECT:

The mechanism of Spirulina's therapeutic effects
involves a complex interplay of various bioactive
compounds, including phycocyanin, beta-carotene,
and polysaccharides [28]. These compounds work
synergistically to modulate oxidative  stress,
inflammation, and immune function, ultimately
leading to therapeutic  benefits.  Spirulina's
antioxidants neutralize free radicals, reducing
oxidative stress and promoting cell survive [29]. Its
anti-inflammatory compounds inhibit  pro-
inflammatory cytokines and enzymes, reducing
inflammation and tissue damage. Additionally,
Spirulina's immunomodulatory effects stimulate
immune cells and enhance antibody production,
boosting the immune system [30]. Furthermore,
Spirulina's prebiotic fibers promote the growth of
beneficial gut bacteria, supporting gut health and
immune function [31]. Overall, Spirulina's therapeutic
effects are mediated by its ability to modulate multiple
biological pathways, leading to a range of health
benefits.

4.1. Inhibition Of Ethanol-Induced Gastric Damage:

Inhibition of ethanol-induced gastric damage refers to
the prevention or reduction of gastric mucosal injury
caused by ethanol consumption [32]. Ethanol can
cause gastric damage by disrupting the gastric mucosal
barrier, increasing gastric acid secretion, generating
reactive oxygen species (ROS), and activating
inflammatory pathways [33]. This can lead to gastric
ulcers, inflammation, and bleeding.The inhibition of
ethanol-induced gastric damage can be achieved
through various mechanisms, including antioxidant
activity,  anti-inflammatory  activity, = mucosal
protective activity, and gastric acid secretion
inhibition[34]. Antioxidants can neutralize ROS and
reduce oxidative stress, while anti-inflammatory
compounds can inhibit the production of pro-
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inflammatory cytokines and enzymes [35]. Mucosal
protective agents can strengthen the gastric mucosal
barrier and prevent ethanol-induced damage.
Additionally, inhibiting gastric acid secretion can
reduce the acidity of the stomach and prevent ethanol-
induced gastric damage

Spirulina, a microalgae-based dietary supplement, has
been shown to inhibit ethanol-induced gastric damage
through its antioxidant, anti-inflammatory, and
mucosal protective activities. Spirulina's bioactive
compounds, such as phycocyanin and beta-carotene,
have been found to neutralize ROS, inhibit pro-
inflammatory cytokines, and strengthen the gastric
mucosal barrier. Therefore, Spirulina may be a
potential therapeutic agent for preventing or treating
ethanol-induced gastric damage [36].

V CLINICAL IMPLICATION AND FUTURE
DIRECTIONS

The clinical implications of Spirulina's therapeutic
effects are far-reaching and multifaceted. As a rich
source of antioxidants, anti-inflammatory compounds,
and other bioactive molecules [37] Spirulina has the
potential to prevent or treat a wide range of diseases
and disorders, including gastrointestinal disorders,
inflammatory diseases, and oxidative stress-related
condition. Its antioxidant In terms of gastrointestinal
health, Spirulina may be used to prevent or treat
gastritis, ulcers, and inflammatory bowel and anti-
inflammatory properties may also help to reduce the
risk of gastrointestinal cancer [38]. Further, Spirulina's
therapeutic effects may also have implications for the
prevention and treatment of diseases related to
oxidative stress and inflammation, such as
cardiovascular disease, neurodegenerative diseases,
and cancer. Looking to the future, further research is
needed to fully understand Spirulina's mechanism of
action and its effects on human health [39]. Large-
scale clinical trials are necessary to confirm Spirulina's
therapeutic effects and optimal dosage. Additionally,
the development of standardized methods for Spirulina
production, processing, and quality control is crucial
to ensure consistency and efficacy. The potential
benefits of combining Spirulina with other therapeutic
agents should also be explored. Ultimately, Spirulina
has the potential to be a valuable adjunct to
conventional therapies, offering a safe
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natural, and effective approach to promoting health
and preventing disease [40].

VI. CONCLUSION

Spirulina, a microalgae-based dietary supplement, has
been shown to possess a range of therapeutic effects,
including antioxidant, anti-inflammatory, and
immunomodulatory activities. These effects have been
demonstrated to inhibit ethanol-induced gastric
damage, suggesting a potential role for Spirulina in the
prevention and treatment of gastrointestinal disorders.
Furthermore, Spirulina's therapeutic effects may also
have implications for the prevention and treatment of
diseases related to oxidative stress and inflammation,
such as cardiovascular disease, neurodegenerative
diseases, and cancer. Overall, Spirulina is a promising
natural therapeutic agent that warrants further research
and consideration for its potential health benefits.
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