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INTRODUCTION 
Peptic ulcer disease (PUD) is a prevalent gastrointestinal 

disorder characterized by the formation of open sores or 

ulcers in the mucosal lining of the stomach, duodenum, 

or esophagus. These ulcers result from an imbalance 

between aggressive factors, such as gastric acid secretion 

and pepsin activity, and defensive factors, including 

mucosal integrity and blood flow. The most common 

causes of peptic ulcers include infection with 

Helicobacter pylori bacteria, chronic use of nonsteroidal 

anti-inflammatory drugs (NSAIDs), excessive alcohol 

consumption, smoking, and stress.
[1]

 

 

Peptic ulcers can manifest with a variety of symptoms, 

including epigastric pain, bloating, nausea, vomiting, and 

gastrointestinal bleeding. Complications of PUD may 

include bleeding ulcers, perforation, gastric outlet 

obstruction, and increased risk of gastric cancer.
[2]

 

 

Management of peptic ulcer disease typically involves a 

combination of pharmacological interventions, lifestyle 

modifications, and, in some cases, surgical intervention. 

Proton pump inhibitors (PPIs), H2-receptor antagonists, 

and mucosal protective agents are commonly used to 

reduce gastric acid secretion, promote ulcer healing, and 

prevent ulcer recurrence. However, the emergence of 

antibiotic-resistant strains of H. pylori and the potential 

adverse effects of long-term medication use have led to 

increased interest in alternative treatment modalities, 

including herbal medicines.
[3]

 

 

Several herbal remedies have been traditionally used for 

the treatment of peptic ulcers in various cultures. These 

herbal formulations often contain bioactive compounds 

with anti-inflammatory, antioxidant, cytoprotective, and 

antimicrobial properties, which may help alleviate ulcer 

symptoms and promote healing. Additionally, herbal 

medicines may offer potential advantages such as 

improved tolerability, fewer adverse effects, and lower 

cost compared to conventional pharmacotherapy.
[4] 

 

Research into the efficacy and safety of herbal 

formulations for peptic ulcer disease is ongoing, with 

numerous studies investigating the antiulcer effects of 
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individual herbs and herbal combinations. While some 

herbal remedies have shown promising results in 

preclinical and clinical studies, further research is needed 

to elucidate their mechanisms of action, optimize 

formulation strategies, and establish standardized 

protocols for their use in clinical practice.
[5]

 

 

Overall, herbal medicines hold potential as adjunctive or 

alternative treatments for peptic ulcer disease, offering a 

holistic approach to ulcer management that complements 

conventional therapies. However, rigorous scientific 

evaluation and evidence-based practice are essential to 

ensure the safety, efficacy, and quality of herbal 

formulations for peptic ulcer disease. 

 

HERBAL FORMULATIONS IN TRADITIONAL 

AND ALTERNATIVE MEDICINE 

The importance of herbal formulations in traditional and 

alternative medicine is underscored by their rich 

historical legacy, holistic approach to health, and 

growing recognition for their therapeutic potential. 

Across cultures and civilizations, medicinal plants have 

been integral to healing practices for centuries, forming 

the foundation of traditional medicine systems such as 

Ayurveda, Traditional Chinese Medicine (TCM), and 

Indigenous medicine. 

 

Herbal formulations embody the holistic principles of 

traditional medicine, which emphasize the 

interconnectedness of mind, body, and spirit in achieving 

optimal health (Bodeker et al., 2015). Unlike single-

molecule drugs, herbal medicines contain a complex 

array of bioactive compounds that work synergistically 

to exert therapeutic effects on multiple physiological 

pathways. This holistic approach aligns with the concept 

of personalized medicine, tailoring treatments to 

individual patient needs and addressing underlying 

imbalances rather than just alleviating symptoms.
[6]

 

 

Furthermore, herbal formulations are often perceived as 

safer and more natural alternatives to conventional 

pharmaceutical drugs. This perception stems from the 

belief that herbal remedies work in harmony with the 

body's natural healing processes, minimizing the risk of 

adverse effects and dependency associated with synthetic 

chemicals. Additionally, herbal medicines are often more 

accessible and affordable than pharmaceutical drugs, 

particularly in resource-limited settings where access to 

modern healthcare may be limited.
[7]

 

 

In recent years, there has been a resurgence of interest in 

herbal medicine, driven by a growing body of scientific 

evidence supporting the efficacy and safety of certain 

herbal remedies. Modern research techniques, such as 

phytochemical analysis and pharmacological studies, 

have enabled scientists to identify and isolate active 

compounds from medicinal plants, elucidate their 

mechanisms of action, and validate their therapeutic 

properties through rigorous clinical trials.
[8]

 

 

PATHOPHYSIOLOGY OF PEPTIC ULCER 

DISEASE 

A brief overview of gastric physiology unveils the 

intricate mechanisms orchestrating the digestion process 

and the regulation of gastric acid secretion within the 

stomach. The stomach, a muscular organ situated in the 

upper abdomen, assumes a pivotal role in breaking down 

ingested food through a combination of mechanical and 

chemical processes. Gastric glands distributed 

throughout the gastric mucosa secrete various substances 

essential for digestion. Chief cells secrete pepsinogen, 

the inactive form of the proteolytic enzyme pepsin, while 

parietal cells produce hydrochloric acid (HCl) to create 

an acidic environment necessary for pepsin activation 

and protein digestion. Additionally, mucous cells 

generate mucus, which forms a protective barrier 

safeguarding the gastric mucosa from acid and digestive 

enzymes.
[9]

 

 

The regulation of gastric acid secretion involves a 

complex interplay between neural and hormonal 

signaling pathways. Three main phases govern gastric 

secretion: the cephalic, gastric, and intestinal phases. The 

cephalic phase is initiated by sensory stimuli such as the 

sight, smell, or taste of food, leading to the release of 

acetylcholine from parasympathetic nerve fibers to 

stimulate acid secretion. The gastric phase commences 

with food entering the stomach, prompting G cells in the 

gastric mucosa to release gastrin, which further 

stimulates parietal cells to produce acid and chief cells to 

release pepsinogen. Lastly, the intestinal phase occurs 

when partially digested food enters the duodenum, 

leading to the release of inhibitory hormones such as 

somatostatin and cholecystokinin (CCK), which reduce 

gastric acid secretion.
[10]

 

 

Gastric motility, characterized by rhythmic contractions 

known as peristalsis, facilitates the mixing and 

propulsion of food through the stomach. Neural, 

hormonal, and intrinsic pacemaker cells regulate the rate 

and intensity of gastric contractions, ensuring efficient 

digestion and passage of food through the 

gastrointestinal tract. Overall, understanding gastric 

physiology provides insights into the intricate processes 

involved in digestion and underscores the importance of 

maintaining a delicate balance for optimal 

gastrointestinal function.
[11]

 

 

MECHANISMS UNDERLYING ULCER 

FORMATION 

Ulcer formation involves a complex interplay of various 

factors, including microbial infection, medication usage, 

lifestyle factors, and genetic predisposition. 

Understanding the mechanisms underlying ulcer 

formation is crucial for effective prevention and 

management strategies. 

 

Helicobacter pylori (H. pylori) Infection: Helicobacter 

pylori is a gram-negative bacterium that colonizes the 

gastric mucosa and plays a central role in the 
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pathogenesis of peptic ulcers. H. pylori infection induces 

chronic inflammation of the gastric epithelium, 

disrupting the delicate balance between mucosal defense 

mechanisms and aggressive factors such as gastric acid 

and pepsin. This chronic inflammation can lead to the 

development of gastric and duodenal ulcers.
[12]

 The 

bacterium produces virulence factors such as urease, 

vacuolating cytotoxin A (VacA), and cytotoxin-

associated gene A (CagA), which contribute to mucosal 

damage and ulcer formation.
[13]

 

 

NSAID-Induced Ulcers: Nonsteroidal anti-inflammatory 

drugs (NSAIDs), including aspirin, ibuprofen, and 

naproxen, are commonly used medications with potent 

anti-inflammatory and analgesic properties. However, 

NSAIDs can cause gastrointestinal mucosal injury and 

ulceration, particularly in the stomach and duodenum. 

NSAIDs inhibit cyclooxygenase (COX) enzymes, 

leading to decreased prostaglandin synthesis and 

impaired mucosal defense mechanisms. This disruption 

of the gastric mucosal barrier increases susceptibility to 

injury from gastric acid and other aggressive factors, 

resulting in the development of NSAID-induced 

ulcers.
[14]

 

 

Stress: Psychological stress, such as anxiety, depression, 

and chronic psychosocial stress, has long been 

implicated in the pathogenesis of peptic ulcers. Stress 

triggers the activation of the hypothalamic-pituitary-

adrenal (HPA) axis and the release of stress hormones 

such as cortisol and catecholamines. These hormones 

stimulate gastric acid secretion, decrease mucosal blood 

flow, and impair mucosal repair mechanisms, thereby 

predisposing the gastric mucosa to ulcer formation.
[15]

 

Additionally, stress-induced alterations in gut microbiota 

composition and immune function may further 

exacerbate mucosal damage and inflammation.
[16]

 

 

CURRENT TREATMENT APPROACHES FOR 

PEPTIC ULCERS 

Conventional pharmacotherapy for peptic ulcers 

primarily focuses on reducing gastric acid secretion, 

promoting mucosal healing, and preventing ulcer 

recurrence. Several classes of medications are commonly 

used in the management of peptic ulcers, including 

proton pump inhibitors (PPIs), H2-receptor antagonists, 

and mucosal protective agents. 

 

Proton Pump Inhibitors (PPIs) 

Proton pump inhibitors are potent inhibitors of gastric 

acid secretion and are considered the mainstay of 

treatment for peptic ulcers. PPIs irreversibly bind to the 

hydrogen-potassium adenosine triphosphatase (H+/K+ 

ATPase) pump on the surface of parietal cells, thereby 

inhibiting the final step of acid production. By reducing 

gastric acid secretion, PPIs help alleviate ulcer 

symptoms, promote mucosal healing, and prevent ulcer 

recurrence. Commonly prescribed PPIs include 

omeprazole, lansoprazole, esomeprazole, pantoprazole, 

and rabeprazole.
[17]

 

 

H2-Receptor Antagonists 

H2-receptor antagonists are another class of medications 

used to reduce gastric acid secretion and treat peptic 

ulcers. These drugs competitively block histamine 

receptors (H2 receptors) on parietal cells, thereby 

inhibiting the secretion of gastric acid. While not as 

potent as PPIs, H2-receptor antagonists are effective in 

reducing basal and nocturnal acid secretion, making 

them useful for ulcer healing and symptom relief. 

Commonly used H2-receptor antagonists include 

ranitidine, famotidine, cimetidine, and nizatidine.
[18]

 

 

Mucosal Protective Agents 

Mucosal protective agents help enhance the integrity of 

the gastric mucosa and promote ulcer healing by forming 

a protective barrier against gastric acid and other 

aggressive factors. Sucralfate is a commonly prescribed 

mucosal protective agent that forms a viscous gel when 

in contact with gastric acid, adhering to the ulcer crater 

and providing a physical barrier that protects the ulcer 

from further damage. Additionally, sucralfate stimulates 

the production of prostaglandins and mucosal growth 

factors, which promote mucosal healing and 

regeneration.
[19-20]

 

Table 1: The limitations and adverse effects associated with conventional drugs used in the treatment of peptic 

ulcers. 

Conventional Drug Limitations and Adverse Effects 

Proton Pump Inhibitors (PPIs) - Long-term use may be associated with an increased risk of Clostridium difficile infection 

 - Potential for drug interactions due to inhibition of cytochrome P450 enzymes 

 
- May lead to hypomagnesemia, vitamin B12 deficiency, and bone fractures with 

prolonged use 

H2-Receptor Antagonists - Reduced efficacy with continuous use due to tachyphylaxis (tolerance) 

 - Potential for drug interactions with cytochrome P450 inhibitors 

 
- Adverse effects may include headache, dizziness, diarrhea, and reversible mental 

confusion 

Mucosal Protective Agents - Requires frequent dosing (four times daily) compared to once-daily dosing with PPIs 

(Sucralfate) - May interfere with the absorption of other medications due to its complexation properties 

 - Adverse effects may include constipation, nausea, and flatulence 
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MECHANISMS OF ACTION OF HERBAL 

COMPOUNDS IN ULCER HEALING 

The mechanisms of action of herbal compounds in ulcer 

healing are multifaceted, often involving a combination 

of anti-inflammatory, antioxidant, antimicrobial, and 

mucosal protective effects. Here's an explanation of these 

mechanisms: 

Anti-inflammatory Effects  

Many herbal compounds exert potent anti-inflammatory 

effects, which play a crucial role in ulcer healing by 

reducing mucosal inflammation and promoting tissue 

repair. For example, compounds such as curcumin from 

turmeric (Curcuma longa) and gingerol from ginger 

(Zingiber officinale) have been shown to inhibit pro-

inflammatory cytokines and enzymes, including 

cyclooxygenase-2 (COX-2) and nuclear factor-kappa B 

(NF-κB), thereby attenuating inflammation in the gastric 

mucosa. By dampening the inflammatory response, these 

herbal compounds create a more favorable environment 

for ulcer healing and regeneration of damaged tissues.
[21-

22]
 

 

Antioxidant Activity 

Oxidative stress plays a significant role in the 

pathogenesis of peptic ulcers, contributing to mucosal 

damage and impaired healing. Herbal compounds rich in 

antioxidants, such as flavonoids, phenolic acids, and 

polyphenols, help counteract oxidative stress by 

scavenging free radicals and enhancing the activity of 

endogenous antioxidant enzymes. For instance, 

compounds found in aloe vera (Aloe barbadensis) and 

chamomile (Matricaria chamomilla) possess potent 

antioxidant properties, which protect the gastric mucosa 

from oxidative damage and promote tissue repair.
[23-24]

 

By reducing oxidative stress, these herbal compounds 

facilitate ulcer healing and improve overall gastric 

health. 

 

Antimicrobial Effects 

Infections with Helicobacter pylori, a bacterium 

implicated in the pathogenesis of peptic ulcers, can delay 

ulcer healing and increase the risk of recurrence. Several 

herbal compounds exhibit antimicrobial activity against 

H. pylori, making them valuable adjuncts in ulcer 

treatment. For example, licorice root (Glycyrrhiza 

glabra) contains glycyrrhizin and flavonoids that have 

been shown to inhibit H. pylori growth and adherence to 

gastric epithelial cells. By targeting the underlying 

microbial infection, these herbal compounds help 

eradicate H. pylori and promote ulcer healing.
[25-26]

 

 

Mucosal Protection 

Herbal compounds with mucosal protective properties 

help reinforce the gastric mucosal barrier, preventing 

further damage and promoting ulcer healing. For 

instance, compounds found in cabbage juice (Brassica 

oleracea) and licorice root form a protective coating over 

the ulcer crater, shielding it from gastric acid and other 

irritants.
[27]

 Additionally, mucilaginous compounds 

present in herbs like slippery elm (Ulmus rubra) and 

marshmallow root (Althaea officinalis) soothe irritated 

mucosa and promote the secretion of protective mucus, 

facilitating ulcer healing.
[28]

 By enhancing mucosal 

integrity and reducing susceptibility to injury, these 

herbal compounds support the natural healing process of 

peptic ulcers. 

 

FORMULATION APPROACHES FOR HERBAL 

ANTIULCER AGENTS 

Decoctions and Infusions 

Decoctions and infusions are ancient methods of 

preparing herbal remedies by extracting medicinal 

compounds from plant material using hot water. In a 

decoction, tougher plant parts like roots, bark, or seeds 

are simmered in water to release their active constituents, 

while infusions involve steeping delicate plant parts like 

leaves, flowers, or stems in hot water. These liquid 

preparations have been integral to traditional medicine 

systems worldwide, offering a simple yet effective way 

to administer herbal remedies. For example, in Ayurveda 

and Traditional Chinese Medicine (TCM), decoctions 

and infusions are commonly used to treat various 

ailments, including digestive disorders, respiratory 

infections, and stress-related conditions.
[29]

 

 

Tinctures and Extracts 

Tinctures and extracts are concentrated liquid 

preparations of herbs made by soaking plant material in 

alcohol, glycerin, or water. These formulations are prized 

for their potency, long shelf life, and precise dosing. 

Tinctures typically use alcohol as the solvent, while 

extracts may use alcohol, glycerin, or water. The 

extraction process allows for the concentration of 

bioactive compounds from the herbs, enhancing their 

therapeutic efficacy. Tinctures and extracts are widely 

used in Western herbal medicine and phytotherapy, 

providing convenient and standardized forms of herbal 

remedies for various health conditions.
[30]

 

 

Capsules and Tablets 

Herbal capsules and tablets contain powdered or 

granulated herbal extracts or dried plant material 

enclosed in a gelatin or vegetarian cellulose shell. These 

solid dosage forms offer precise dosing, ease of 

administration, and convenience for consumers. Capsules 

and tablets are commonly used in modern herbal 

medicine practices, allowing for standardized dosing of 

herbal remedies and ensuring consistent therapeutic 

effects. They are preferred by individuals seeking 

convenient and portable herbal supplements for health 

maintenance and specific health concerns.
[31]

 

 

Topical Preparations 

Herbal creams, ointments, and balms are applied directly 

to the skin for various purposes, including wound 

healing, pain relief, and skincare. These formulations 

often contain herbal extracts, infused oils, essential oils, 

or powdered herbs combined with carrier substances like 

beeswax, shea butter, or coconut oil. Topical 

preparations offer localized relief of symptoms and are 
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commonly used in traditional herbal medicine systems as 

well as modern herbal skincare and aromatherapy 

practices.
[32]

 

 

Teas and Herbal Drinks 

Herbal teas and drinks are made by steeping dried herbs 

or herbal blends in hot water to extract their medicinal 

properties. These beverages offer a soothing and 

enjoyable way to consume herbs and can be customized 

based on taste preferences and therapeutic needs. Herbal 

teas are cherished for their calming, digestive, 

detoxifying, and immune-boosting effects. They are used 

in various cultural and medicinal contexts worldwide, 

providing hydration and health benefits in a flavorful 

form.
[33]

 

 

Powders and Granules 

Herbal powders and granules consist of finely ground or 

granulated herbal material, which can be mixed with 

water, juice, yogurt, or other liquids for oral 

consumption. These formulations offer flexibility in 

dosing and administration, allowing individuals to tailor 

their herbal intake according to their needs and 

preferences. Powders and granules are commonly used in 

traditional herbal medicine systems as well as modern 

herbal supplement formulations, providing convenient 

options for incorporating herbs into daily health 

routines.
[34]

 

 

Syrups and Elixirs 

Herbal syrups and elixirs are sweetened liquid 

preparations made by combining herbal extracts or 

infusions with honey, glycerin, or sugar. These 

formulations are often used to improve the taste of herbal 

remedies and make them more palatable, particularly for 

children or individuals with a sensitive palate. Syrups 

and elixirs may also provide additional health benefits 

from the sweetening agent, such as soothing a sore throat 

or suppressing cough. They are valued for their 

therapeutic properties and pleasant flavor, making them 

popular choices for herbal supplementation.
[35]

 

 

IMPORTANCE OF FORMULATION 

TECHNIQUES IN ENHANCING 

BIOAVAILABILITY AND EFFICACY 

Formulation techniques play a crucial role in enhancing 

the bioavailability and efficacy of herbal medicines by 

optimizing the delivery of active compounds to target 

sites within the body. These techniques encompass a 

range of processes aimed at improving solubility, 

stability, absorption, and release of herbal constituents.  

 

Enhanced Solubility 

Many herbal compounds exhibit poor solubility in water, 

which can limit their absorption and bioavailability in the 

body. Formulation techniques such as micronization, 

nanoencapsulation, and complexation enhance the 

solubility of herbal constituents, leading to improved 

dissolution and absorption rates. For example, 

nanoencapsulation of curcumin, a hydrophobic 

compound found in turmeric, has been shown to 

significantly increase its solubility and bioavailability, 

enhancing its therapeutic efficacy in various disease 

conditions.
[36]

 Similarly, the use of solubilizing agents 

and co-solvents in herbal formulations can improve the 

dissolution of poorly soluble compounds, ensuring better 

absorption and pharmacological effects.
[37]

 

 

Improved Stability 

Herbal medicines are susceptible to degradation and loss 

of potency due to factors such as light, heat, moisture, 

and enzymatic activity. Formulation techniques such as 

encapsulation, microencapsulation, and lyophilization 

help protect herbal constituents from degradation and 

enhance their stability during storage and transportation. 

For instance, encapsulation of herbal extracts within 

lipid-based or polymer-based matrices provides a 

protective barrier against environmental stressors, 

preserving their bioactive properties and prolonging shelf 

life. By ensuring the stability of herbal formulations, 

these techniques maintain their therapeutic efficacy and 

safety over time, contributing to better patient 

outcomes.
[38]

 

 

Enhanced Absorption 

Herbal compounds often face challenges in crossing 

biological barriers such as the gastrointestinal 

epithelium, blood-brain barrier, and skin barrier, which 

can limit their absorption and distribution to target 

tissues. Formulation techniques such as lipid-based 

delivery systems, nanoparticle formulations, and 

permeation enhancers improve the bioavailability of 

herbal constituents by facilitating their absorption and 

transport across biological membranes. For example, 

lipid-based nanoparticles loaded with herbal extracts 

have been shown to enhance oral absorption and 

systemic distribution of bioactive compounds, resulting 

in improved therapeutic outcomes in preclinical and 

clinical studies.
[39]

 Additionally, the incorporation of 

permeation enhancers like surfactants, bile salts, and 

cyclodextrins in herbal formulations can enhance drug 

permeability and overcome barriers to absorption, 

maximizing their therapeutic effects.
[40]

 

 

Controlled Release 

Herbal formulations designed for sustained or controlled 

release of active compounds offer several advantages, 

including prolonged therapeutic action, reduced dosing 

frequency, and improved patient compliance. 

Formulation techniques such as matrix systems, coated 

particles, and nanoparticles enable the controlled release 

of herbal constituents over an extended period, 

maintaining plasma levels within the therapeutic range. 

For example, matrix tablets containing herbal extracts 

encapsulated in hydrophilic polymers exhibit controlled 

release kinetics, ensuring sustained drug release and 

prolonged pharmacological effects.
[41]

 By modulating the 

release kinetics of herbal compounds, these formulations 

optimize their therapeutic efficacy while minimizing side 
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effects, leading to better patient outcomes and treatment 

adherence. 

 

OVERVIEW OF NOVEL DELIVERY SYSTEMS 

Nanoparticles are colloidal particles with sizes ranging 

from 1 to 1000 nanometers, which can encapsulate 

herbal extracts or active compounds. They offer several 

advantages in herbal medicine, including increased 

solubility, protection from degradation, sustained release, 

and targeted delivery to specific tissues.
[42]

 Nanoparticles 

can be fabricated from various materials such as 

polymers, lipids, and metals, each offering unique 

properties for drug delivery applications. For example, 

polymeric nanoparticles made from biocompatible 

polymers like poly(lactic-co-glycolic acid) (PLGA) or 

chitosan can encapsulate hydrophobic herbal compounds 

and improve their bioavailability.
[43]

 Lipid-based 

nanoparticles, such as solid lipid nanoparticles (SLNs) 

and nanostructured lipid carriers (NLCs), offer 

advantages in terms of biocompatibility, controlled 

release, and enhanced cellular uptake of herbal 

bioactives.
[44]

 Metallic nanoparticles, such as gold 

nanoparticles and silver nanoparticles, have shown 

promise in enhancing the therapeutic efficacy of herbal 

compounds through targeted delivery and synergistic 

effects.
[45]

 Overall, nanoparticles represent a versatile and 

effective approach for improving the delivery of herbal 

compounds in various disease conditions. 

 

Microspheres  

Microspheres are spherical particles with diameters 

typically ranging from 1 to 1000 micrometers, which can 

encapsulate herbal extracts or active compounds within a 

polymeric matrix. They offer controlled release of herbal 

bioactives, allowing for sustained drug release over an 

extended period.
[46] 

Microspheres can be fabricated from 

various biodegradable polymers such as poly(lactic-co-

glycolic acid) (PLGA), alginate, and gelatin, which 

provide sustained and controlled release of herbal 

compounds.
[47]

 By modulating the size, composition, and 

porosity of microspheres, drug release kinetics can be 

tailored to achieve desired therapeutic outcomes.
[48] 

Microsphere-based delivery systems have been 

extensively studied for their applications in targeted drug 

delivery, site-specific therapy, and prolonged drug 

release, making them promising candidates for the 

delivery of herbal compounds. 

 

Phytosomes 

Phytosomes are specialized delivery systems that 

combine herbal extracts with phospholipids to improve 

their bioavailability and absorption.
[49]

 Phospholipids, 

such as phosphatidylcholine, form complexes with herbal 

compounds, creating lipid-based structures known as 

phytosomes. These complexes enhance the solubility and 

permeability of herbal bioactives, facilitating their 

absorption through biological membranes.
[50]

 

Phytosomes offer superior bioavailability compared to 

conventional herbal extracts, allowing for lower doses 

and improved therapeutic outcomes. They have been 

extensively studied for their applications in various 

disease conditions, including cardiovascular disorders, 

liver diseases, and cognitive impairment. 

 

Liposomes 

Liposomes are vesicular structures composed of lipid 

bilayers, which can encapsulate hydrophilic and 

hydrophobic herbal compounds within their aqueous 

core or lipid membrane.
[51]

 Liposomes provide targeted 

and controlled delivery of herbal bioactives, allowing for 

site-specific action and prolonged drug release.
[52]

 These 

delivery systems improve the stability, solubility, and 

bioavailability of herbal compounds, enhancing their 

therapeutic efficacy and reducing side effects. Liposomal 

formulations of herbal extracts have shown promise in 

the treatment of various diseases, including cancer, 

inflammation, and microbial infections. 

 

 

Table 2: Comparison between herbal formulations for their antiulcer activity and conventional antiulcer drugs 

in tabular form. 

Aspect Herbal Formulations Conventional Antiulcer Drugs 

Mechanism of 

Action 

- Modulation of gastric acidity- Enhancement of 

mucosal protection- Anti-inflammatory effects 

- Proton pump inhibitors (PPIs) such as 

omeprazole, esomeprazol - Histamine H2-

receptor antagonists like ranitidine, famotidine- 

Antacids containing aluminum hydroxide, 

magnesium hydroxide 

Efficacy 

- Demonstrated efficacy in preclinical and clinical 

studies- Some formulations show comparable efficacy 

to conventional drugs 

- Established efficacy in clinical trials and long-

term use- Rapid symptom relief and healing of 

ulcers 

Safety 

- Generally considered safe with minimal side effects- 

Lower risk of adverse reactions compared to 

conventional drugs 

- Well-tolerated with rare serious adverse effects- 

Potential for drug interactions and long-term side 

effects with prolonged use 

Cost-

effectiveness 

- Often more cost-effective due to natural sourcing and 

simpler manufacturing processes 

- Cost varies depending on brand, formulation, 

and insurance coverage- Generic options may 

offer cost savings 

Availability and 

Accessibility 

- Widely available as over-the-counter supplements or 

herbal remedies- Accessibility may vary depending on 

geographical location and regulatory restrictions 

- Available as prescription and over-the-counter 

medications- Accessible in pharmacies and 

healthcare facilities worldwide 
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Patient 

Preference and 

Acceptance 

- Preferred by some patients due to perceived 

naturalness and fewer side effects- May appeal to 

individuals seeking alternative or complementary 

therapies 

- Preferred by patients seeking rapid symptom 

relief and proven efficacy- Acceptance influenced 

by familiarity and trust in conventional medicine 

 

MECHANISMS OF ACTION OF HERBAL 

FORMULATIONS 

Odulation of Gastric Acidity 

Many herbal formulations exert their antiulcer effects by 

modulating gastric acidity. Certain herbs contain 

compounds that inhibit the secretion of gastric acid or 

enhance the secretion of mucosal protective factors, 

leading to a reduction in gastric acidity. For example, 

licorice root (Glycyrrhiza glabra) contains glycyrrhizin, 

which stimulates mucus production and enhances 

mucosal defense mechanisms, thereby reducing gastric 

acidity and promoting ulcer healing.
[53]

 

 

Enhancement of Mucosal Protection 

Herbal formulations often enhance mucosal protection 

by promoting the secretion of mucus, bicarbonate, and 

prostaglandins, which form a protective barrier against 

gastric acid and prevent mucosal damage. For instance, 

aloe vera gel contains polysaccharides and glycoproteins 

that stimulate the synthesis of prostaglandins, which 

have cytoprotective effects on the gastric mucosa.
[54]

 

 

Anti-inflammatory Effects 
Many herbs possess anti-inflammatory properties that 

help reduce inflammation and mucosal damage in the 

stomach lining. Herbal formulations containing 

compounds such as flavonoids, polyphenols, and 

terpenoids exert anti-inflammatory effects by inhibiting 

the production of pro-inflammatory cytokines and 

reactive oxygen species. For example, turmeric 

(Curcuma longa) contains curcumin, which has potent 

anti-inflammatory properties and has been shown to 

reduce gastric inflammation in animal models of 

ulcers.
[55]

 

 

Antioxidant Activity 

Oxidative stress plays a significant role in the 

pathogenesis of gastric ulcers, leading to mucosal 

damage and impaired healing. Herbal formulations rich 

in antioxidants help neutralize free radicals and protect 

the gastric mucosa from oxidative damage. For instance, 

green tea extract contains catechins, which have strong 

antioxidant properties and have been shown to reduce 

oxidative stress and promote ulcer healing in animal 

studies.
[56]

 

 

Cytoprotective Effects 

Certain herbs exhibit direct cytoprotective effects on 

gastric mucosal cells, helping to prevent cell injury and 

promote tissue repair. These herbs stimulate the 

synthesis of heat shock proteins, enhance cell 

proliferation, and inhibit apoptosis, thereby protecting 

the gastric mucosa from damage. For example, ginseng 

(Panax ginseng) contains ginsenosides, which have been 

shown to exert cytoprotective effects on gastric epithelial 

cells and promote ulcer healing.
[57]

 

 

CONCLUSION 

In summary, the review of herbal formulations for peptic 

ulcer management underscores their significant potential 

as adjunctive or alternative therapies. These formulations 

have demonstrated efficacy in preventing and treating 

peptic ulcers through various mechanisms, including 

modulation of gastric acidity, enhancement of mucosal 

protection, anti-inflammatory activity, antioxidant 

effects, and cytoprotective properties. Importantly, 

herbal formulations are generally well-tolerated and 

associated with minimal side effects compared to 

conventional antiulcer drugs. Their affordability and 

accessibility make them attractive options for individuals 

seeking natural remedies for gastrointestinal disorders. 

 

In clinical practice, healthcare providers can consider 

integrating herbal formulations into treatment plans for 

peptic ulcers, alongside conventional medications or as 

standalone therapies. Patient education and awareness 

are crucial in ensuring informed decision-making 

regarding the use of herbal treatments. Healthcare 

professionals should provide accurate information on the 

potential benefits, risks, and limitations of herbal 

formulations, empowering patients to make informed 

choices about their healthcare. 

 

In conclusion, herbal formulations offer a promising 

avenue for peptic ulcer management, providing effective, 

safe, and affordable treatment options. With continued 

research, education, and regulatory oversight, herbal 

medicine can contribute to holistic approaches to 

digestive health and improve outcomes for individuals 

with peptic ulcers. By fostering collaboration between 

traditional and conventional healthcare systems, herbal 

formulations can play a valuable role in promoting 

gastrointestinal wellness and enhancing overall quality of 

life. 
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