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ABSTRACT:

[bookmark: _Hlk222137315]Background: Anti-inflammatory medications are classified as either steroidal or non-steroidal. Non-steroidal anti-inflammatory drugs (NSAIDs) relieve pain, lower fever, inhibit blood clot formation, and, at higher doses, reduce inflammation. Their adverse effects vary by drug but commonly include an increased risk of gastrointestinal ulcers and bleeding, as well as potential cardiovascular and kidney complications. Oxidative stress has been recognized as a key pathogenic factor in ulcer development, directly disrupting cellular functions and causing damage to organelles such as mitochondria, lysosomes, and the nucleus.

Aims: The aim of this study was to evaluate the anti-inflammatory and antiulcer effects of aqueous extract of fermented seeds of Prosopis africana (okpeye) in Wistar rats.


Study design:  The study design monitors the therapeutic potential of aqueous extract of fermented seeds of Prosopis africana by assessing its anti-inflammatory and antiulcer effects on experimentally induced rats

[bookmark: _Hlk222791042]Place and Duration of Study: Department of Biochemistry, University of Nigeria, Nsukka.  Between December 2023 and September 2024.
Methodology: The induction of gastric ulcer was carried out using the method of Uruchshidani. Twenty (20) adult rats of both sexes were used, randomly divided into 5 groups of 4 rats each. They were treated orally with normal saline and varying doses of the aqueous extract of fermented seeds of Prosopis africana. Cimetidine was used as the standard anti-ulcer drug. The In vivo anti-inflammatory study was done using fifteen (15) male Wistar rats. They were divided into five (5) groups of three (3) rats each. Diclofenac was used as the standard anti-inflammatory drug. 

Results: The result showed a significant (P < 0.05) decrease of ulcer formation in group 2 animals treated with 100 mg/kg cimetidine (before induction) with respect to the control group 1. The result also showed a significant (P < 0.05) decrease of ulcer formation in groups 4 and 5 animals treated with 100 mg/kg and 200 mg/kg of extract respectively, when compared with the animals in the control group 1. In the first and second phase of anti-inflammatory study, the result shows that the paw oedema of the rats treated with the extract, decreased significantly (P < 0.05) when compared with the animals in the control group 1.
Conclusion: This result shows that aqueous extract of fermented seeds of Prosopis africana (okpeye) aided in the healing of the induced inflammation and chronic ulcer. Hence, the fermented seeds of Prosopis africana (okpeye) has both antiulcer and anti-inflammatory activity.
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1. INTRODUCTION 

Prosopis africana is a flowering plant species in the genus Prosopis native to Africa, commonly known as African mesquite or the iron tree (Gberikon et al., 2015).  The seeds of Prosopis africana are traditionally fermented in Nigeria to produce local condiments such as daddawa (okpeye) (Obeta et al., 1996). Prosopis africana is a leguminous tree belonging to the genus Prosopis (Ravhuhali et al., 2021). Although it is considered a relatively under-utilised leguminous seed crop, it is commonly employed as a food condiment in Nigeria. The species grows particularly well in the savannah regions of the country; however, reliable data regarding its annual production yield remain unavailable (Odibo et al., 1992).The fermentation of Prosopis africana seeds that produces “ogiri” or “okpeye” is largely driven by ammonia formation, which gives the product its characteristic pungent odor (Adenike et al., 2007). The nutritive value of African bean seed is enhanced when it is fermented into a soup condiment known as “ogiri” or “okpeye” (Okaka et al., 2013). Fermentation of foods makes it more palatable and acceptable to consumers (Ray and Joshi, 2014). The fermentation process entails the oxidation of carbohydrates to produce various compounds, mainly organic acids, alcohol, and carbon dioxide (Mendes and Mendes-Faia, 2020). These metabolites help preserve food by inhibiting the growth of spoilage microorganisms and/or pathogenic microbes (Ray and Joshi, 2014). Fermented foods are generally defined as food products or beverages that are produced through the controlled activity and proliferation of microorganisms, accompanied by the enzymatic conversion of the raw food components (Sharma et al., 2022). During the fermentation process, microorganisms such as bacteria, yeasts, and moulds metabolise carbohydrates, proteins, and other substrates present in the raw materials, leading to biochemical transformations that alter the food’s physicochemical and sensory properties. These microbial and enzymatic activities contribute not only to the development of distinctive flavours, aromas, and textures, but also to improvements in nutritional value, digestibility, and shelf life. Consequently, fermentation has long been recognised as an important traditional and industrial food processing technique across many cultures worldwide (Sharma et al., 2022).The fermentation process is influenced by several factors, including the types of microorganisms involved, the nutrient composition of the substrate, and environmental conditions, resulting in thousands of diverse fermented food products (Ray and Joshi, 2014). Traditionally, fermentation was used to preserve foods, as the production of antimicrobial compounds—such as organic acids, ethanol, and bacteriocins—helps inhibit pathogenic microorganisms and reduces the risk of contamination (Dimidi et al., 2019). Inflammation is a complex biological response of vascularised tissues that occurs in reaction to harmful stimuli such as microbial infection, antigenic challenge, or exposure to physical, chemical, and traumatic injury (Anosike et al., 2012). It represents a fundamental component of the body’s innate defence mechanism, aimed at eliminating the initiating cause of tissue damage, removing cellular debris, and promoting tissue repair and restoration of normal physiological function. The inflammatory process involves a coordinated series of events, including the activation of immune cells, the release of inflammatory mediators, and alterations in vascular permeability and blood flow. While acute inflammation is generally protective and essential for host defence, prolonged or uncontrolled inflammatory responses may contribute to the development and progression of various pathological conditions (Anosike et al., 2012).Anti-inflammatory describes the ability of a substance or therapy to lessen inflammation or reduce swelling. (Huerta et al., 2005). Research on inflammation has gained worldwide scientific attention due to its involvement in nearly all human and animal disease (Anosike et al., 2012). Anti-inflammatory medications are classified as either steroidal or non-steroidal. Non-steroidal anti-inflammatory drugs (NSAIDs) relieve pain, lower fever, inhibit blood clot formation, and, at higher doses, reduce inflammation. Their adverse effects vary by drug but commonly include an increased risk of gastrointestinal ulcers and bleeding, as well as potential cardiovascular and kidney complications (Emery, 1996). An ulcer is a condition affecting the body’s external surfaces and internal organs, characterized by an open sore in the epithelial lining or a deep lesion in a specific area. It can damage the tissue, potentially causing bleeding and developing into a bleeding sore or ulcer (Mehta, 2016). 

[bookmark: _GoBack]Ulcers are characterised as deep lesions that penetrate the full thickness of the mucosal layer and the muscularis mucosa of the gastrointestinal tract (GIT) (Mehta, 2016). Among the most prevalent forms are peptic and gastric ulcers, which arise from damage to the gastric mucosal lining, and duodenal ulcers, which are frequently associated with excessive secretion of gastric acid (Amandeep et al., 2012). Several factors contribute significantly to the pathogenesis of ulcer formation, including sedentary lifestyle, excessive alcohol consumption, the intake of highly spiced foods, prolonged use of certain medications, and infections caused by various bacterial pathogens (Amandeep et al., 2012).Oxidative stress has also been identified as a major pathogenic mechanism in the development of ulcers. It disrupts normal cellular processes and induces structural and functional damage to key intracellular organelles, including mitochondria, lysosomes, and the nucleus, thereby exacerbating mucosal injury (Amandeep et al., 2012). In addition to these factors, increasing attention has been directed towards the potential role of fermented foods in gastrointestinal health. Most fermented food products typically contain microbial populations of at least 10⁶ cells per gram, although these levels may vary depending on factors such as geographical origin, product age, and the time at which the products are analysed or consumed (Tamang et al., 2020).Evidence suggests that microorganisms derived from fermented foods are capable of reaching the gastrointestinal tract, although their persistence within the gut environment is generally transient and may vary depending on the specific product consumed (Dimidi et al., 2019). Despite their temporary presence, these microorganisms may confer physiological benefits by competing with pathogenic bacteria and by producing fermentation-derived metabolites with immunomodulatory and neuroactive properties. Furthermore, metabolites generated during the fermentation process may contribute to improved gut health and overall physiological function (Dimidi et al., 2019).However, there remains limited scientific evidence regarding the potential therapeutic role of fermented seeds of Prosopis africana in the prevention or management of gastrointestinal disorders. Consequently, further investigation is warranted. The present study therefore aims to evaluate the anti-inflammatory and anti-ulcer effects of the aqueous extract of fermented seeds of Prosopis africana using albino rat models.


2. MATERIALS AND METHODS
2.1 PLANT MATERIALS:
Prosopis africana seeds were collected from its natural habitat, in Nsukka, Enugu State, Nigeria, identified and documented by a botanist, Alfred Ozioko at Bioresource and Development Conservative Programme (BDCP), Nsukka, Nigeria.
2.1.1 TRADITIONAL FERMENTATION OF THE PROSOPIS AFRICANA SEEDS:
The seeds of Prosopis africana were boiled for up to six hours and allowed to cool to room temperature, the seed coats were removed by pressing between fingertips. These coats were later decanted along with the washing water, leaving the clean seed cotyledons. The clean cotyledons were boiled for another 2hours, this allowed the seeds to become soft, reduced bitterness and made them easy for fermentation. The cotyledons were later drained through sieve and wrapped with paw-paw leaves. The wrapped cotyledons were put in clean bowls covered with the same leaves for a period of four days (for fermentation to take place). After fermentation, the resultant product, which was brown in colour was okpeye, a strong-smelling mass of sticky cotyledons were covered by a whitish mucilaginous film produced during fermentation (Ogunshe et al., 2007). The fermented seeds were ground in a mortar into a smooth paste. The okpeye was made into ball of 3-5 diameter, arranged in trays and dried for 1-2 days under the sun. The product became dark after sun drying.
2.1.2 PREPARATION OF THE AQUEOUS EXTRACT OF FERMENTED PROSOPIS AFRICANA SEEDS:
The extraction of the plant sample was done by soaking 208g of the fermented Prosopis africana seed in water in the ratio of 1:5 for 24 hours at room temperature (26-28oC). The macerate was filtered using Whatman No 1. filter paper in water bath at a temperature of 60oC to concentrate it, in order to obtain crude paste like extract which was weighed and stored in an air tight plastic (EDTA) container, then kept in the refrigerator (4oC) and used for the study.
2.2 METHODS
2.2.1 EXPERIMENTAL ANIMALS:
Swiss albino mice (19-34 g) and adult Wistar rats (134-148 g) of both sexes obtained from the Animal House of the Faculty of Biological Sciences, University of Nigeria, Nsukka were used. They were housed in metal steel cages and acclimatized for seven days prior to commencement of experiment. They were given free access to water and fed with growers’ mash (Niger Feeds, Nigeria) bought from the local market.
2.3. EXPERIMENTAL PROTOCOL
2.3.1 INDOMETHACIN INDUCED ULCER
The induction of gastric mucosal damage was carried out by the method of Uruchshidani et al, (1974). Twenty adult rats were used for the study. They were randomly divided into 5 groups of 4 rats each. They were deprived of food for 18 h and were treated per orally (p.o) with normal saline and varying doses of the Prosopis africana seed extract. The extract and drugs used were freshly prepared as a suspension in normal saline. Group I was administered normal saline (5 ml/kg). Group II (Reference group) were administered 100 mg/kg Cimetidine (Standard anti-ulcer drug). Groups III, IV and V were treated with 50, 100 and 200 mg/kg of the Prosopis africana seed extract respectively. Thirty minutes later, 50 mg/kg of indomethacin were administered (p.o) to the rats. After 8 h, each animal in the group were sacrificed and the stomach removed and opened along the greater curvature, pinned flat on a board, examined and scored for ulcer. Erosions formed on the glandular portions of the stomach were counted and the ulcer index calculated. The ulcer formations were counted and scored as 0 = no ulcer, 1 = superficial, ulcer; 2 = deep ulcer and 3 perforations. The sum of all the lesions/ ulcer in all the animals for each group (Total ulcer score) were used to calculate the Ulcer Index. Percent Ulcer inhibitions were calculated relative to control.
2.3.1.1 MEASUREMENT OF ULCER SCORE
The ulcer score was determined by scoring of severity of mucosal lesions. This was done as follows: no ulcer (0), small ulcer (1-2 mm) (1), medium ulcer (3-4 mm) (2), large ulcer (5-6 mm) (4) and huge ulcer (>6 mm) (8).
2.3.1.2 MEASUREMENT OF ULCER INDEX
Measurement of ulcer index is a method used in research to determine the severity of gastric or peptic ulcers in the stomach lining. The Ulcer index is a numerical value that represents the number of ulcers, the severity of lesions and the extent of gastric damage. It helps researchers compare the control group and the treatment group, an also to note the effectiveness of anti-ulcer drugs or plant extracts. Measurement of ulcer index was carried out. The average of the length in mm of all lesions for each stomach was measured to determine the mean ulcer index (UI).
Ulcer Index (UI) = UN + US + UP X 10-1
Where; 
UN = Average of number of ulcer per animal, 
US = Average of severity score
UP = Percentage of animal with ulcer               			
Measurement of percentage inhibition= (UI of control-UI of treatment)/(UI of control)  X 100/1

2.4 IN VIVO ANTI-INFLAMMATORY STUDY.
2.5.1 DETERMINATION OF THE EFFECT OF THE AQUEOUS EXTRACT OF FERMENTED PROSOPIS AFRICANA SEEDS ON AGAR INDUCED RAT PAW OEDEMA
This was done according to the method of Winter et al., (1962). The increase in the right hind paw size of the rats induced by the sub-plantar injection of freshly prepared agar was used as a measure of acute inflammation.
2.4.2 PRINCIPLE
Agar releases mediators of acute inflammation responsible for causing oedema. The ability of the aqueous extract to inhibit this release of mediators is a measure of the anti-inflammatory effect of the extract.

2.4.3 EXPERIMENTAL DESIGN
Fifteen (15) male Wistar albino rats were used for the study. They were divided into five (5) groups of three (3) rats each and treated as follows:
Group 1: Received 5 ml/kg of normal saline
Group 2: Received Agar + 100 mg/kg of Diclofenac (Standard drug)
Group 3: Received Agar   + 50 mg/kg body weight of aqueous extract of fermented Prosopis africana seeds 
Group 4: Received Agar   + 100 mg/kg body weight of aqueous extract of fermented Prosopis africana seeds 
Group 5: Received Agar   + 200 mg/kg body weight of aqueous extract fermented Prosopis africana seeds 

2.4.4 PROCEDURE
Rats were fasted for 18 hours before the experiment to ensure uniform hydration and minimize the variability of oedematous response, after which the right hind paw size of the rats at time zero (before the induction of oedema) was measured using a venier calliper. This was followed by the intraperitoneal administration of test substances as outlined above. One hour after administration, acute inflammation was induced by injecting 0.1ml of freshly prepared 3% agar into the sub-plantar of the right hind paw of rats. The increase in the right hind paw size of rats was subsequently measured at 0.5, 1.5, 2.5, 3.5, 4.5 and 5.5 hours after agar injection. The difference between the paw size of the injected paws at time zero and at different times after agar injection was used to assess the information of oedema. These values were used in the calculation of the percentage inhibition of oedema for each dose of the extract and for Diclofenac at the different time intervals using the relation below:

Paw Oedema = (Vt – Vo)
Vo = Paw Oedema at time zero
Vt = Paw Oedema at time t (0.5, 1.5, 2.5, 3.5, 4.5 , 5.5h)
percentage inhibition of oedema =((Vt-Vo)  control-(Vt-Vo)  treated groups)/((Vt-Vo)  control) X 100


2.5 STATISTICAL ANALYSIS
The data obtained from the study were analyzed using IBM-Statistical Product and Service Solutions (SPSS) version 22, and the results were expressed as mean ± standard deviation of triplicate measurements. Significant differences in the means were established by one–way analysis of variance (ANOVA). Mean Values with P < 0.05 were considered statistically significant.

3. results and discussion

Table 1 shows the anti-ulcerogenic effect of aqueous extract of fermented Prosopis africana seeds in indomethacin induced ulcer models. There was a significant (P < 0.05) decrease of ulcer formation in group 2 animals treated with 100mg/kg cimetidine (before induction) with respect to the control group 1 which had a mean ulcer index of 33.75. There was a non-significant (P > 0.05) decrease of ulcer formation in group 3 animals treated with 50 mg/kg body weight of the extract (before induction) when compared to the control group 1 which had a mean ulcer index of 33.75. It also showed a significant increase (P < 0.05) of ulcer formation in group 3 animals (50 mg/kg body weight of the extract) when compared to the group 2 animals treated with the standard drug (100 mg/kg cimetidine) which showed a mean ulcer index of 14.50. There was a significant (P < 0.05) decrease of ulcer formation in groups 4 (14.25) and 5 (14.25) animals treated with 100 and 200 mg/kg body weight of the extract respectively when compared with the animals in the control group 1 which had a mean ulcer index of 33.75. There were no-significant (P < 0.05) differences in the mean ulcer index of groups 4 and 5 when compared to the group 2 (14.50) animals treated with the standard drug (100 mg/kg cimetidine).

Table 1: Anti Ulcerogenic Effect of Aqueous Extract of Fermented Prosopis africana Seeds Using Indomethacin Induced Ulcer Models
	Groups
	Treatment
	Mean Ulcer Index
	Ulcer Inhibition (%)

	1
	Induction without treatment 
	33.75±6.652
	

	2
	100 mg/kg Cimetidine before induction
	14.50±4.731
	57.04

	3
	50 mg/kg Extract before induction
	 28.00±6.162
	17.04

	4
	100 mg/kg Extract before induction
	14.25±9.221
	57.78

	5
	200 mg/kg Extract before induction
	14.25±9.671
	57.78


Values are expressed as mean ± SD of triplicate values (n = 4 rats); Control group received 0.5 ml/kg normal saline.   Means with same letter are not significantly different from each other (P > 0.05).           


First Phase (early phase):
At 1.5hr: Table 2 shows that the paw oedema of the rats treated with diclofenac (100 mg/kg) (0.17) decreased significantly (P < 0.05) when compared to the animals in the control group 1 (normal saline) (0.49). The Table also showed that the paw oedema of the animals fed with the extract, decreased significantly (P < 0.05) in groups 3, 4 and 5 which were treated with Agar + 50 mg/kg (0.22), Agar +100 mg/kg (0.19) and Agar + 200 mg/kg (0.19) respectively when compared with the control group. 1 which were fed with normal saline (0.49). The Table shows that the rat paw oedema was observed to have increased non-significantly (P > 0.05) in animals in groups 3, 4, and 5 rats treated with Agar + 50 mg/kg (0.22), Agar +100 mg/kg (0.19) and Agar + 200 mg/kg (0.19) respectively when compared with the paw oedema of rats treated with the standard drug, diclofenac (100 mg/kg) which was (0.17).
Second Phase (Later phase):
At 5hr: Table 2 shows that the paw oedema of the rats treated with diclofenac 100mg/kg (0.12) significantly decreased (P < 0.05) when compared to the animals in group 1 fed with normal saline (0.49). The table also shows that the paw oedema of the rats fed with the extract significantly decreased (P < 0.05) in groups 3, 4 and 5 which were Agar + 50mg/kg extract (0.08), Agar + 100mg/kg extract (0.05) and Agar + 200mg/kg extract (0.05) respectively when compared with the anti-inflammatory activity of the animals in control group 1 fed with normal saline (0.49).




Table 2: Effect of the Aqueous Extract of Fermented Prosopis africana Seeds on Agar Induced Rat Paw Oedema
	Groups/Treatment
	                         Change in Paw Volume

	
	30 s
	1 h 
	2 h 
	3 h
	4 h
	5 h

	Group 1 
0.5 ml/kg
normal saline
	0.49±0.023
	0.49±0.132
	0.54±0.052
	0.54±0.052
	0.52±0.033
	0.49±0.043

	Group 2
Diclofenac 
100 mg/kg
	0.29±0.042
	0.17±0.011
	0.19±0.031
	0.15±0.021
	0.14±0.001,2
	0.12±0.011,2

	Group 3
Agar+50 mg/kg
	0.25±0.041,2
	0.22±0.061
	0.18±0.051
	0.13±0.031
	0.10±0.042
	0.08±0.052

	Group 4
Agar+100 mg/kg
	0.23±0.021
	0.19±0.051
	0.14±0.011
	0.12±0.021
	0.07±0.021
	0.05±0.011

	Group 5
Agar+200 mg/kg
	0.25±0.031,2
	0.19±0.051
	0.13±0.041
	0.11±0.041
	0.07±0.041
	0.05±0.041


Values are expressed as mean ± SD of triplicate values (n = 3 rats); Control group received 0.5 ml/kg normal saline.   
Means with same letter are not significantly different from each other (P > 0.05).  


4. Discussion
The present study aimed to investigate the anti-inflammatory and anti-ulcer activities of the aqueous extract of fermented seeds of Prosopis africana (okpeye) using Wistar rat models. Previous work by Akpata et al. (2025) reported that acute toxicity assessment of the aqueous extract of fermented Prosopis africana seeds revealed no mortality or observable behavioural alterations in mice administered a dose of 5000 mg/kg within 24 hours, suggesting a relatively high margin of safety for the extract.

Ulcers are characterised as deep lesions that penetrate the entire thickness of the gastrointestinal tract mucosa and the muscularis mucosa (RaviKumar et al., 2023). The development of ulcerative conditions is influenced by several contributing factors, including sedentary lifestyle, excessive alcohol consumption, prolonged use of certain medications, consumption of highly spiced foods, and infections caused by various bacterial pathogens (Khesbak, 2023). In addition, oxidative stress has been identified as a significant pathogenic factor in the progression of ulceration. It can impair normal cellular functions and induce damage to critical intracellular organelles, including mitochondria, lysosomes, and the nucleus (Amandeep et al., 2012).

A gastric ulcer, commonly referred to as a stomach ulcer, represents a disruption in the integrity of the gastric mucosal barrier that extends through the muscularis mucosa into the submucosa or even deeper layers of the stomach wall (Khan et al., 2023). Such lesions arise when the balance between aggressive factors, such as gastric acid and pepsin, and protective mechanisms of the gastric mucosa is disturbed, ultimately leading to mucosal injury and ulcer formation. Plant products have been used traditionally for treating ulcers and are being studied for their potential as effective alternative or complementary therapies (Kuna et al., 2019). Cimetidine is a gastric acid reducer used in the short-term treatment of duodenal and gastric ulcers (Sharma and Sharma 2022). In this study, the anti-ulcerogenic effect of aqueous extract of fermented seeds of Prosopis africana (okpeye) on experimentally induced ulcer using indomethacin models showed its effectiveness in reducing ulcer formation in a dose related manner, where the higher dose of the extract reduced ulcer formation more than the lower dose extract. The result showed a significant (P < 0.05) decrease of ulcer formation in group 2 animals treated with 100 mg/kg cimetidine (before induction) with respect to the control group 1 which had a mean ulcer index of 33.75. The result also showed a significant (P < 0.05) decrease of ulcer formation in groups 4 (14.25) and 5 (14.25) animals treated with 100 mg/kg and 200 mg/kg extract respectively when compared with the animals in the control group 1 which had a mean ulcer index of 33.75. This shows that the plant sample might have improved mucus secretion, bicarbonate production, gastro-protective prostaglandin synthesis and normal tissue microcirculation which helped to protect the thickness of gastro intestinal tracts mucosa and muscularis mucosa against ulcer formation (Amandeep et al., 2012). The aqueous extract of fermented Prosopis africana seeds demonstrated dose-dependent gastroprotective activity. While the 50 mg/kg dose produced only mild protection (17.04%), higher doses (100 and 200 mg/kg) significantly reduced ulcer formation, showing inhibition percentages comparable to cimetidine. This suggests that the extract possesses potent anti-ulcer properties at higher concentrations.

Plants have played a fundamental role in human healthcare since ancient times and continue to serve as an important source of therapeutic agents. As part of their adaptive responses to pathogenic attacks and environmental stressors, plants synthesise a wide range of bioactive compounds that exhibit significant biological activities (El-Saadony et al., 2025). Many of these compounds are small organic molecules derived from secondary metabolism, and they possess diverse pharmacological properties, including antimicrobial, antioxidant, and anti-inflammatory activities (Nunes et al., 2020). Among these biological functions, anti-inflammatory effects have received considerable attention due to their potential therapeutic relevance in the management of numerous diseases.

Inflammation is an evolutionarily conserved protective response and represents a crucial survival mechanism in living organisms. It involves a complex cascade of cellular and molecular events within tissues that aim to eliminate the initial cause of cellular injury and restore normal physiological function (Gusev and Zhuravleva, 2022). Given the central role of inflammation in the pathogenesis of many diseases, the discovery and development of novel therapeutic agents capable of modulating inflammatory responses remain highly desirable (Zhaoxu et al., 2022). Various stages and mediators involved in the inflammatory process can serve as potential therapeutic targets for pharmacological intervention (Pan et al., 2022).

Medicinal plants have attracted considerable interest in drug discovery due to their ability to produce diverse secondary metabolites with clinically beneficial properties (Li et al., 2020). Despite the availability of numerous conventional anti-inflammatory medications, inflammation continues to represent a major challenge to global health. Currently used drugs, including opioids and non-steroidal anti-inflammatory drugs (NSAIDs), are not always effective in all clinical conditions and may produce undesirable side effects. Consequently, there is a growing need to explore plant-derived compounds as alternative sources for the development of safer and more effective anti-inflammatory agents (Pan et al., 2020). For instance, diclofenac, a widely used NSAID, is commonly prescribed for the management of painful inflammatory conditions associated with both rheumatic and certain non-rheumatic disorders (Madhavi et al., 2023). However, the long-term use of such medications may be associated with adverse effects, thereby highlighting the importance of identifying safer therapeutic alternatives.

Plants contain numerous phytoconstituents that may help reduce inflammatory responses while producing fewer adverse effects (Kang, 2021). Many plant-derived anti-inflammatory agents exert their effects by accelerating the degradation of inflammatory mediators or by antagonising their biological actions (Nunes et al., 2020). Owing to the central role of inflammation in the development of numerous human and animal diseases, research in this area has become a major focus of global scientific investigation (Okwu and Uchenna, 2009).

In the present study, the anti-inflammatory activity of the aqueous extract of fermented seeds of Prosopis africana was evaluated using an experimentally induced paw oedema model in rats. The results demonstrated that the extract effectively reduced inflammation in acute inflammatory models. Specifically, the extract significantly suppressed egg albumin-induced paw oedema in rats during both the early and later phases of the inflammatory response. The degree of oedema inhibition observed was comparable to that produced by diclofenac, the standard reference drug used in the experiment.

Oedema formation typically results from the combined action of inflammatory mediators such as histamine, serotonin, and bradykinin at the site of tissue injury. These mediators increase vascular permeability and blood flow, leading to the accumulation of fluid within the affected tissues (Kang, 2021). In the rat paw oedema model induced by egg albumin, the inflammatory response occurs in two distinct phases. The early phase begins immediately after the administration of the irritant and lasts for approximately two hours; it is primarily mediated by the release of histamine and serotonin. The later phase, occurring between three and five hours after irritant administration, is largely associated with the activity of bradykinin, proteases, prostaglandins, and lysosomal enzymes (Wallace, 2002).

The reduction in oedema formation observed during the early phase of inflammation in this study suggests that fermented seeds of Prosopis africana may inhibit the release or activity of early inflammatory mediators. Such inhibition could reduce vascular permeability and fluid exudation, thereby suppressing oedema development. Furthermore, the suppression of oedema during the later phase indicates that the anti-inflammatory activity of fermented Prosopis africana seeds may also involve the inhibition of prostaglandin and kinin synthesis.

Dietary sources rich in flavonoids and other phenolic compounds have been associated with a reduced risk of developing inflammatory and related diseases (Sies et al., 2005). This observation suggests that the flavonoid constituents present in fermented seeds of Prosopis africana may contribute to the anti-inflammatory effects observed in this study (Zhong et al., 2022). Consequently, these phytochemicals may represent some of the active compounds responsible for the plant’s therapeutic potential.


4. Conclusion


The findings of this study suggest that the plant extract may enhance several protective mechanisms within the gastrointestinal tract, including increased mucus secretion, enhanced bicarbonate production, stimulation of gastroprotective prostaglandin synthesis, and maintenance of normal tissue microcirculation. These physiological effects are likely to contribute to the preservation of the integrity and thickness of the gastrointestinal mucosa and muscularis mucosa, thereby offering protection against the development of ulcerative lesions.

Based on the results obtained, the aqueous extract of fermented seeds of Prosopis africana (okpeye) demonstrated a notable capacity to promote the healing of experimentally induced inflammation and chronic ulceration. The observed therapeutic effects further suggest that the extract may contribute to improved gastrointestinal health. Consequently, fermented seeds of Prosopis africana appear to possess both anti-ulcer and anti-inflammatory properties.

These findings provide scientific support for the traditional use of fermented Prosopis africana seeds in the management of gastrointestinal disorders and highlight their potential as a natural source of bioactive compounds with anti-ulcer therapeutic potential.
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