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INTRODUCTION 
 

1.1. Background  

Medicinal plants have continued to attract attention in 

the global search for effective methods of using plants’ 

parts for the treatment of many diseases affecting 

humans (Alexandra et al., 2018). Many important drugs 

used in medicine today are directly or indirectly derived 

from plants due to their bioactive constituents such as 

alkaloids, steroids and tannins (Thomford et al., 2018).  

 

Peptic ulcers are sores in the lining of the stomach or 

small intestine. They occur when the protective factors of 

the gastro-intestinal tract are overwhelmed by the 

“aggressive factors” (MacGill 2018). Aggressive factors 

include Helicobacter pylori, HCl, pepsins, nonsteroidal 

anti-inflammatory drugs (NSAIDs), bile acids, ischemia, 

hypoxia, smoking and alcohol and stress. While 

defensive factors include bicarbonate, mucus layer, 

mucosal blood flow, prostaglandins and growth factors 

(Harold et al., 2007). Peptic ulcer disease (PUD) is an 

illness that affects a considerable number of people 

worldwide.  

 

The incidence of peptic ulcer has been shown to be 

common in Africa and South Asia (Wikipedia, 2011). 
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ABSTRACT 
 

Background: In folkloric medicine, aqueous seed extract of Persea americana 

(ASEPA) is indicated for treating peptic ulcer disease, without much validation of its 

efficacy. This study evaluates the effects of ASEPA, its n-hexane and water fractions 

on stress-induced ulcer in albino rats. Method: Dried, milled seeds of P. americana 

was soaked in distilled water then filtered and freeze-dried. The extract was 

fractionated with n-hexane, the residue was the water fraction. Acute toxicity and 

phytochemical screening tests were determined. Ulcer-protective and ulcer-healing 

effects of ASEPA and fractions were analyzed, including histopathological 

examinations of the rats stomachs. Cimetidine and distilled water were the standard 

drug and negative control, respectively. Outcome parameters were ulcer index, 

percentage healing of ulcer and effects on biochemical analysis. Result: Higher 

estimated oral median lethal dose (LD50) was obtained for ASEPA. The secondary 

metabolites (flavonoids, tannins, and saponins) had both ulcer protective and healing 

effects, which partly explains the pharmacological benefits of ASEPA seeds. ASEPA 

and fractions conferred dose-dependent ulcer-protective and ulcer-healing effects on 

the stress ulcer model. Oral treatment with ASEPA and fractions reduced significantly 

(p<0.05) ulcer indices in the treated groups. The reductions were comparable to 

cimetidine, but more pronounced with ASEPA and n-hexane fraction. 

Histopathological analyses confirmed their cytoprotective properties. ASEPA and 

fractions significantly modulated malondialdhyde and catalase levels which probably 

contributed to their ulcer-protective and ulcer-healing effects. Conclusion: ASEP 

possess stress-ulcer healing effects which may explain their beneficial uses for treating 

gastric ulcer.  
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When these ulcers occur in the stomach, they are called 

gastric ulcers but when they occur in the first portion of 

the intestine, they are called duodenal ulcers. "Peptic 

Ulcer" is the term used to describe either or both of these 

two types of ulcers. Peptic ulcer disease and its 

complications remain the cause of significant morbidity 

worldwide, representing a major burden for health care 

resources (Tanih et al., 2010). Stress ulcers are multiple, 

superficial erosion which occur mainly in the fundus and 

body of the stomach. Stress-induced ulcer is believed to 

be mediated by the release of histamine which increases 

gastric acid secretion (Siddiqui et al., 2019). Physical or 

psychological stress is one of the common causes of 

upper gastrointestinal ulceration (Hoogerwerf & Pasricha 

2006). Although the pathogenesis of gastric lesions due 

to stress is not completely understood, the production of 

oxygen free radicals via the xanthine-xanthine oxidase 

system and neutrophils and lipid peroxidation initiated 

by the produced reactive oxygen species (ROS) have 

been used to explain the mechanisms of acute gastric 

lesion formation associated with stress (Kumar, 2011). 

Stress ulcers are common among people with immense 

physical stress such as those in intensive care units. The 

primary goal for treatment is to reduce stomach acid, 

lower the risk of serious infection, bleeding and shock. 

Peptic ulcer is made worse by stress. While both stress 

ulcer and peptic ulcers cause sores in the lining of the 

stomach and intestines, a typical peptic ulcer tend to 

emerge gradually as gastrointestinal lining weaken 

(Hoogerwerf & Pasricha, 2006). Stress ulcer manifest 

suddenly usually as a result of physiological stress 

probably because stress increases stomach acid. The 

treatment for stress induced ulcer is basically the same as 

peptic ulcer. Although potent ulcer-healing drugs are 

available such as omeprazole, they are usually combined 

with other drugs for them to be effective. This 

combination increases cost of treatment, drug 

interactions and side effects. These setbacks are worse 

for patient with stress ulcer considering the fact that 

stress ulcer is very common among those who are 

already ill and most likely on other medications. 

Therefore, there is need to search for new alternatives 

(Lavnya et al., 2012) for the management and treatment 

of stress induced gastric ulcer disease.  

 

As high as 80% of the world population depends on 

plant-derived medicines for the first line of primary 

health care (Panda & Sonkamble 2012). The fruit of 

Persea americana is commonly referred to as avocado 

pear, alligator pear and butter fruit (Morton, 1987). 

Locally, it is known as Ebenmbakara in Ibibio, Ube 

bekee in Igbo and Ado in Yoruba (Morton, 1987). It is a 

widely distributed plant in the lowlands and rain forest 

areas of Nigeria. The seed has a diverse application in 

ethno-medicine, ranging from treatment of diarrhea, 

dysentery, toothache, ulcer, high cholesterol level, 

prevention of cardiovascular diseases as well as skin 

beautification (Okafor et al., 2005). The leaves have 

been popularly used in the treatment of diabetes in 

countries of Latin America and Africa (Lima et al., 

2012). Persea americana leaves have also been reported 

to possess anti-inflammatory and analgesic properties 

(Adeyemi et al., 2002) as well as anti-hypertensive 

properties (Ozolua et al., 2009). Ilozue et al (2014) and 

Omodamiro et al (2016) reported the presence of 

alkaloids, flavonoids, saponins, steroids, tannins, and 

phenol as phytoconstituents in Persea americana seeds. 

Del Refugio et al (2004) reported the elucidation of two 

glucosylated abscisic acid derivates from avocado seeds. 

In another study, Francisco et al (2018) demonstrated the 

radical scavenging properties of avocado seed oil. 

Recently Umeh et al (2020) demonstrated the gastric 

acid inhibitory effect of Persea americana seed extract. 

Although lot of studies have been done on P. americana 

seed, the healing efficacy on stress-induced ulcer has not 

been elucidated, thus the need for this study. 

 

2. MATERIALS AND METHODS 
 

Collection and identification of plant material 

The fruits of P. americana were purchased from Oye-

Nimo, Nimo, Njikoka local government area of Anambra 

State, Nigeria in the fruiting season of April 2016. It was 

identified and authenticated by a Taxonomist at the 

Department of Botany, Nnamdi Azikiwe University 

Awka, Nigeria and a herbarium specimen, number 

NAUH.13, was assigned to it and kept in the hebarium.  

 

Chemicals  

Potassium chloride (KCl) (1.15 % w/v), 0.2 M hydrogen 

peroxide (0.01 M), phosphate buffer (7.0) and acetic 

acid.   

 

Drugs  
Cimetidine (Arochem Enterprises, New Delhi, India) 

was used as standard (reference) drug.    

  

Animals 
The study was carried out using adult albino rats of 200 

to 220 g weight of both sexes bred locally in the Animal 

House of the Department of Pharmacology & 

Toxicology, Faculty of Pharmaceutical Sciences, and 

University of Nigeria Nsukka, Nigeria. The rats were fed 

with feed pellets, Top Feed Premier Feed Mills Sapele, 

Delta State, Nigeria. The animals were given food and 

water ad libitum throughout the experiments. They were 

kept in specially constructed cages to prevent 

coprophagia during and after the experiments. All animal 

experiments were conducted in compliance with NIH 

Guide for Care and use of Laboratory Animals (Pub. No. 

85-23 Revised 1985) as approved by the Nnamdi 

Azikiwe University, Awka and University of Nigeria 

Nsukka Ethical Committees for the use of Laboratory 

Animals.  

 

2.2. Methods 

2.2.1 Extraction of Persea americana seeds 
The seeds of P. americana were removed from the fruits 

and sliced into small pieces, shade-dried for 5 days and 

protected from environmental contaminations. After 

drying, they were grounded into fine powder with 
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Binatone blender (Model BLG-401). The powder (one 

kg) was soaked in 2 liters of distilled water for 24 h at 

25
o
C. Then, it was first filtered by passing it through a 

cotton plug and further filtered with filter paper 

(Whatman filter paper, #1) (Debas et al; 2011).  The 

aqueous seed extract of Persea americana (ASEPA) was 

freeze-dried to a constant weight. The yield of dark-

brown gummy extract was stored at 4°C in an amber-

colored bottle until required for experiments. 

 

2.2.2. Fractionation of ASEPA 

To 100 g of freeze-dried ASEPA in a mortar, 100 ml of 

distilled water was added and mixed thoroughly. The 

mixture was then poured into a separating funnel and 

another 100 ml of distilled water was added and mixed 

by shaking vigorously. Then portions of 250 ml of n-

hexane reagent were used to wash the extract 

exhaustively until the n-hexane layer became clear. The 

residue which was the water fraction was then removed 

from the separating funnel and the two fractions water 

fraction (WF) and n-hexane fraction (NF) - were dried to 

a constant weight using rotary evaporator at 40
o
C (Debas 

et al; 2011).  

 

2.2.3. Acute toxicity study (LD50) 

Acute toxicity study of the extract was performed 

according to Miller and Tainter (1944). Six treatment 

groups (n=5) of male and female rats, starved for 24 h 

were administered orally with ASEPA at doses of 250, 

500, 1000, 2000 and 5000 mg/kg using an orogastric 

tube. After treatment, the rats were fed with Top Feed 

and water and were observed for obvious signs of 

toxicity and mortality (that may result from the 

administration of the extract) at hourly intervals for 24 h, 

and thereafter, for a total of 14 days (Bruce, 1985). 

 

2.2.4. Phytochemical screening of the extract and 

fractions  

To determine the presence and concentrations of the 

secondary metabolites, qualitative and quantitative 

phytochemical screening of ASEPA and fractions were 

carried out according to the procedures outlined by 

Harborne (1998).  

 

2.2.5.1 Effects of ASEPA and fractions against stress-

induced ulcer  

The animals were grouped into 8 (n=5; six treatment and 

two control groups) and treated orally for 14 days 

(Alpine & Woods, 1999) as follows:  

Group 1: Distilled water 10 ml/kg (negative control)  

Group 2: Cimetidine 150 mg /kg (positive control)  

Group 3: ASEPA 250 mg/kg  

Group 4: ASEPA 500 mg/kg  

Group 5: n-hexane fraction (NF) 250 mg/kg  

Group 6: NF 500 mg/kg  

Group 7: WF 250 mg/kg 

Group 8: WF 500 mg/kg   

 

After 24 hours fasting, stress ulcers were induced by 

forced-swimming the rats in glass cylinder (height 45 

cm, diameter 25 cm) containing water to the height of 35 

cm maintained at 25 °C for 3  hrs. The animals were 

humanely sacrificed after 3 hrs period using excess 

anesthetic ether and the stomachs excised and opened 

along the greater curvature. The degree of ulceration was 

recorded with the aid of hand-held lens (10x) and the 

ulcer grading was recorded. Each stomach was given a 

severity rating (Ganguly & Bhatnagar, 1973). The degree 

of ulcer protection for each treatment group was 

calculated as a percentage with respect to the mean ulcer 

index of the negative control group.  

Normal stomach.......... (0)  

Red coloration............ (0.5)  

Spot ulcer................... (1)  

Hemorrhagic streak.... (1.5)  

Ulcers......................... (2)  

Perforation................. (3)  

 

The Ulcer index (UI) and percentage protection were 

calculated as shown below 

UI =   US x 10-1 / UN 

UI= Ulcer Index; UN = total number of ulcers per 

animal; US = total number of severity score for each 

animal.  

 

 

 

% Protection/Healing (% H) = Control mean ulcer index - Test mean ulcer index multiply by 100  

                                                                          Control mean ulcer index  

 

2.2.6 Biochemical analysis  

Estimation of catalase (CAT) and malondialdehyde 

(MDA) 

The rat stomachs obtained after stress-induced ulcer were 

used for biochemical analysis. The excised stomach from 

the control and treated rats were weighed and chilled in 

ice cold saline. A stomach homogenate prepared in KCl 

(1.15 % w/v) was further utilized for biochemical 

analysis. Estimation of MDA (Koracevic et al., 2001) 

and CAT (Clairborne et al., 1985) levels in the stomach 

homogenates were determined.  

 

 

Determination of catalase level  

Stomach homogenate (0.3 ml) was gently mixed with 1.2 

ml of 0.2 M hydrogen peroxide and 3 ml of 0.01 M 

phosphate buffer (7.0) and allowed to stand at room 

temperature for 5 minutes. One milliliter of the reaction 

mixture was withdrawn and introduced into 2 ml of 

acetic acid reagent at 1 minute time interval. It was 

mixed and incubated in boiling water bath for 10 

minutes, then cooled and the absorbance measured at 570 

nm using spectrophotometer (Clairborne et al., 1985).  
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Determination of Malondialdehyde (MDA) level  

Assessment of oxidative stress was measured by 

determining the lipid peroxidation end product of MDA, 

using Thiobarbituric acid (TBA) (Koracevic et al, 2001). 

Tissue homogenate (2 ml) obtained as stated above was 

combined with 2 ml of 1 % TBA in 20 % NaOH and 

mixed thoroughly. The solution was heated for 15 

minutes in a boiling water bath and allowed to cool. The 

flocculate precipitate was removed by centrifugation at 

1000 rpm for 10 minutes. The absorbance of the 

supernatant was measured at 532 nm against a blank that 

contains all the reagents except the stomach homogenate. 

The MDA concentration of the sample was calculated 

using the extinction coefficient of 1.56x (105M-1cm-1). 

MDA concentration (M) =Abs/1.56 x 105  

 

2.2.7. Histological study of the stomach.  

Histological studies of the stomach specimen from 

stress-induced ulcer model were performed as described 

by Drury & Wallington (1980). The harvested stomach 

tissues which were preserved in 10 % formaldehyde 

solution were dehydrated in ascending grades of ethanol, 

cleared in xylene, and embedded in paraffin wax. 

Sections (6 mm in thickness) of the tissues were prepared 

and stained with Haematoxylin and Eosin, and 

subsequently examined under the microscope. The 

photomicrographs of the stomach tissues were obtained. 

 

2.2.8. Statistical analysis  

The data were analyzed by statistical package for Social 

Sciences (SPSS version 20) using one way ANOVA, 

followed by post-hoc turkey’s test for multiple 

comparisons. The data were expressed as Mean ± 

Standard error of mean (SEM). Graphical representation 

was done using Microsoft excel 2010. The differences 

between mean were considered significant at p˂0.05. 

 

RESULTS 
 

3.1. Acute toxicity study (LD50) 
Following 24 h of oral administration of up to 5000 

mg/kg dose of ASEPA, no lethality or any other signs of 

acute toxicity were observed or noted. The LD50 was 

therefore greater than 5000 mg/kg.  

 

3.2. Phytochemical studies 

The qualitative phytochemical study of ASEPA and 

fractions revealed the presence of some bioactive 

substances which were mostly concentrated in ASEPA 

that its fractions (Table 1). ASEPA contained alkaloids, 

saponins, flavonoids, tannins, terpenoids, cardiac 

glycosides and reducing sugars while NF (n-hexane 

fraction) and WF (water fraction) contain all the 

bioactive substances in ASEPA at lesser concentration. 

The quantitative analysis of ASEPA showed that 

reducing sugars had the highest concentration (14.2 %) 

followed by saponins (12.25 %) while flavonoid was the 

least with concentration of 0.49 % (Table 1).  

 

 

 

 

 

 

 

 

Table 1: Result of the Phytochemical Screening. 
 

Sample Alkaloid Saponin Tannin Flavonoid Steroid Terpenoid 
Cadiac 

glycosides 

Reducing 

sugar 

Constituents (%) 4.7 12.25 3.8 0.49 - 4.7 11.6 14.2 

ASEPA + +++ + + _ + ++ +++ 

NF + ++ + + _ + + + 

WF + + + + _ + + ++ 

Key:  + = trace or mildly present, ++ = moderately present, +++ = abundantly present, - = absent  

 

3.3.1 Effects of ASEPA and fractions on stress-

induced ulcer index 

Stress resulted in increased ulceration in the control 

groups. ASEPA and fractions exhibited a dose-dependent 

ulcer protective effects against stress-induced ulcer. At 

250 mg/kg, only ASEPA and n-hexane fraction resulted 

in significant (p<0.05) reduction in ulcer index in the 

treated groups, whereas at 500 mg/kg, ASEPA and all 

the fractions caused significant (p<0.05) reduction in 

ulcer indexes in all the treated groups (Table 2). 

Furthermore, at 500 mg/kg, the ulcer indexes for NF 

treated group (2.01 ± 0.20) and ASEPA treated group 

(1.66 ± 0.19) were lower than that of Cimetidine (2.06 ± 

0.05) (Table 2).   

 

3.3.2. Ulcer-healing effects of ASEPA and fractions 

on stress-induced ulcers 

ASEPA and fractions conferred a dose-dependent 

healing and reduction in ulcer index in the stress-induced 

ulcer.  At 500 mg/kg ASEPA and fractions showed 

significant (p<0.05) reduction in ulcer index when 

compared to control. Also, at 500 mg/kg dose ASEPA 

(56%) and NF (46 %) exhibited higher percentage 

healing on stress ulcers than Cimetidine 150 mg/kg 

(44%) (Figure 2). 
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Table 2: Ulcer Indexes (UI) for the Ulcer-Protective effects of ASEPA and fractions on stress-induced ulcer. 
 

Treatment Distilled water/ml/kg Cimetidine/mg/kg ASEPA/mg/kg NF/ mg/kg WF/ mg/kg 

 10 150 250 500 250 500 250 500 

Ulcer 

index 
3.63 ± 0.16 2.06 ± 0.05* 

2.13 ± 

0.51* 

1.66 ± 

0.19* 

2.24± 

0.59* 

2.01± 

0.20* 

2.95± 

0.48 

2.47± 

0.17* 

Values are represented as mean ± standard error of mean (n=5). *p<0.05: Statistically significantly different from the 

control group. Key: ASEPA=aqueous seed extract of P. americana, NF=n-hexane fraction, WF=water fraction. 

 

 
Figure 1: Percentage healing (% H) on the stress induced ulcers. 

 

Key: ASEPA=aqueous seed extract of P. americana, 

NF=n-hexane fraction, WF=water fraction, H% = 

Percentage healing 

 

3.4. Effects of ASEPA and fractions on biochemical 

parameters 

Effect on catalase (CAT) levels  
The extract and fractions exhibited a dose-dependent 

increase in CAT levels. At 500 mg/kg  

ASEPA, NF and WF exhibited a significant (p<0.05) 

increase in CAT levels when compared to the control 

(Table 3).  

 

The effect on malondialdehyde level (MDA). 

ASEPA and fraction showed a dose-dependent reduction 

on MDA levels. NF and WF (500 mg/kg) produced 

significant (p<0.05) reduction in MDA levels when 

compared to control (Table 3).  

 

Table 3: Effects of ASEPA and Fractions on Biochemical parameters. 
 

Treatment  Dose mg/kg CAT level (u/l) MDA level (nm/mg) 

Distilled water 10 ml 25.95 ± 2.69 1.02 ± 0.01 

Cimetidine 150 70.20 ± 0.53* 0.54 ± 0.03* 

ASEPA  250 28.45 ± 0.33 0.88 ± 0.01 

500 63.86 ± 0.49* 0.60 ± 0.01* 

NF  250 29.42 ± 2.00 0.78 ± 0.01 

500 65.62 ± 2.54* 0.52 ± 0.01* 

WF 250 26.82 ± 0.70 0.95 ± 0.03 

500 54.19 ± 1.89* 0.87 ± 0.02 

Values are represented as mean ± standard error of mean (n=5). P<0.05: Statistically significantly different from the 

control group. Key: ASEPA= aqueous seed extract of P. americana, NF = n-hexane fraction WF = water fraction, 

(MDA) = malondialdehyde, CAT = catalase  

 

3.5   Histological effects of extract and fractions on 

rat stomach 

The stomachs of the rats of stress-induced ulcer, revealed 

sub-mucosal inflammation in the negative control rats 

(Figure 2A). Two weeks of oral daily administration of 

ASEPA, NF and WF (500 mg/kg) before the induction of 

stress resulted in normal gastric mucosa (M), normal sub 

mucosa (SM)) and muscularis mucosa (MM) of their 

stomachs (Figures 2B, 2C, 2D respectively). M 
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Figure 2: Photomicrograph of stomach of rats from stress induced ulcer. 

 

Black arrow shows sub-mucosal inflammation in the 

negative control (2A) and apparently normal gastric 

mucosa (M), submucosa (SM)) and muscularis mucosa 

(MM) in ASEPA, NF and WF (Figures 2B, 2C and 2D, 

respectively). Key: ASEPA = aqueous seed extract of P. 

americana, NF = n-hexane fraction, WF = water fraction 

 

4.1 DISCUSSION 
 

Various physical and psychological stressors cause 

gastric ulceration in humans. However, the etiology of 

gastric ulcer is assumed in most cases, yet it is generally 

accepted that it results from an imbalance between 

aggressive factors and the endogenous defense 

mechanisms (MacGill, 2018). To regain the balance, 

different therapeutic agents are used to inhibit the gastric 

acid secretions or to boost the mucosal defense 

mechanisms by increasing mucus production, stabilizing 

the surface epithelial cells, or interfering with the 

prostaglandin synthesis (Mohod & Bodhankar, 2011, Al-

Radahe et al., 2013, Sharath et al., 2015). Plants are 

some of the most attractive sources of new drugs and 

some have shown promise for the treatment of gastro-

duodenal ulcer with minimum side effects (Alexandra et 

al., 2018). In this study, oral administration of ASEPA 

was safe up to 5000 mg/kg. This attests to the relative 

safety of the extracts with very remote chances of acute 

toxicity. This finding agrees with the report by Ozolua et 

al (2009). 

 

Phytochemical screening of ASEPA and fractions 

revealed the presence of bioactive compounds that have 

been previously associated with gastro protective 

activities. They include alkaloids, saponins, flavonoids, 

terpenoids, tannins, cardiac glycoside and reducing 

sugars. Idris et al. (2009) and Omodamiro et al, (2016) 

also reported the presence of these secondary metabolites 

in P. americana seed extract. Anti-bacterial and anti-

fungal effects of the saponins (which were in abundance 

in the extract) have been documented (Lanzotti et al., 

2012). Saponins are believed to activate mucous 

membrane protective factors (Borrelli and Izzo, 2000). 

The ability of flavonoids to increase microcirculation in 

the gastric mucosa has also been reported (Jarial et al 

2018).  

 

Flavonoids act as free radical scavengers and are 

powerful antioxidants (Galleano et al 2010). Flavonoids 

and their derivatives act by decreasing lipid peroxidation 

via improving  vascularity, slowing down the progress of 

M 
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cell necrosis and strengthening of collagen fibers 

(Sharath, 2015). Anti-bacterial effects of flavonoids have 

also been demonstrated (Jarial et al., 2018). Tannins on 

the other hand, are noted for their antioxidant effects 

(Kaisarun et al., 2016) and astringent properties (McGee 

2004). They render the outermost layer of the mucosa 

less permeable to chemical irritants due to their 

astringent properties. Tanins can also hasten the  healing 

of wounds and inflamed mucous membrane due to their 

anti-inflammatory effects (Cheng et al., 2002) and their 

ability to form a protective layer over the exposed tissue, 

hence keeping the wound from being infected (Stéphane 

et al., 2004). Terpenoids have shown antibacterial 

activities and wound-healing activities (Mai et al., 2003). 

They have also been reported to possess potent activity 

against gastric ulcers (Mitra et al., 2014). Isolated pure 

forms of alkaloids and their synthetic derivatives are 

used as medicinal agents due to their analgesic, anti-

inflammatory and anti-nociceptive properties 

(Noureddine et al., 2015, Noureddine Bribi et al., 2017). 

There was abundance of reducing sugars in this seed 

extract. Wang et al., (2017) reported that reducing sugars 

significantly decreased malondialchehyde (MDA), 

decreased free radical activity and enhanced the activity 

of superoxide dismutase (SOD) and glutathione 

peroxidase (GSH-Px). Therefore, the presence of these 

bioactive substances may be an indication of the ulcer-

healing effects associated with ASEP extract. ASEPA 

and fractions caused significant decrease in MDA level. 

Increase in MDA levels in the stomach of the control rats 

suggests enhanced peroxidation leading to tissue damage 

and failure of the antioxidant defense mechanisms to 

prevent formation of excessive free radicals. Treatment 

with ASEPA and fractions at 500 mg/kg significantly 

reversed these changes.  

 

The antioxidant property of P. americana seeds has been 

reported in several studies (Ikpeme et  al., 2014, Owusu 

et al., 2015, Francisco et al., 2018 and Nurdin et al., 

2018). Antioxidants  accelerate wound healing (Yen et 

al., 2018) and compounds that act as antioxidants or 

activate the redox system are important for restoring 

gastric tissues (Hussain et al., 2015). This may have 

contributed to the stress-ulcer healing effects of the 

extract and fractions. Likewise, the extract and fractions 

were able to preserve the catalase in the stomach cells of 

the treated rats presumably by enhancing antioxidant 

potentials of the gastric mucosa thereby preventing 

mucosal damage. The use of the antioxidant, Zinc 

carnosine, is a novel therapeutic option in the 

management of peptic ulcer disease (Hiraishi et al., 

1999).  

 

The photomicrographs of the stomachs (Figure 2) of 

stress-induced ulcer went further to confirm the ulcer 

healing effects of P. americana seeds on stress-induced 

ulcers. The epithelium of the stomachs from the negative 

control group revealed discontinuity in mucosal 

epithelium, inflammation of the mucosa and submucosa. 

However, treatment with ASEPA and fraction revealed 

relative healing of the ulcers in the stomachs of the rats. 

Hence, normal mucosa, submucosa and muscularis 

mucosa of their stomachs were observed post treatment.  

 

At 500 mg/kg dose, ASEPA exhibited the highest ulcer 

healing effect which was higher than the standard drug, 

cimetidine. Melese et al., (2011) had reported that the 

aqueous extract of Plantago lanceolata showed a better 

ulcer inhibition profile than ranitidine, another anti-ulcer 

drug. Such findings strengthen the search for novel 

agents by tapping the rich herbal drugs used in folk 

medicine. This could also be attributed to the presence of 

more of the active components in the crude extract 

(ASEPA). The in vivo stress-ulcer healing activity of the 

aqueous extract and fractions of Persea americana seeds, 

as was observed in this study, could therefore be 

attributed to the combined effects of its bioactive 

substances. 

 

4.2. CONCLUSION 
 

The extract of Persea americana seeds is relatively safe. 

The folkloric use of the extract in the management of 

stress-induced peptic ulcer disease may therefore be 

justified.  The stress-ulcer healing effects could be 

related to the evidence of its protective activities on the 

stomach histology, which could in turn be attributed to 

the combined effects of the phytochemicals present in 

the seed. We, therefore, recommend further chronic 

toxicity and pharmacological studies on the seed extract 

of P. americana with an aim of developing a novel anti-

ulcer agent. 

 

REFRENCES 
 

1. Adeyemi, O.O., Okpo, S.O., Ogunti, O. and Sencpr, 

O.  Analgesic and anti-inflammatory effects of the 

aqueous extract of leaves of Persea americana Mill 

(Lauraceae). Fitoterapi, 2002; 73: 375-80. 

2. Alexandra, N.W.,  Emberger-Klein, A. and Klaus, 

M. Why people use herbal medicine: insights from a 

focus-group study in Germany. BMC 

Complementary Alternat Medicine, 2018; 18: 92. 

doi: 10.1186/s12906-018-2160-6. 

3. Alpine, R.S. and Ward, J.W. Antihistaminic activity 

and ulceration. European Journal of Pharmacology, 

1999; 6: 61-6.  

4. Al-Radahe, S., Ahmed, K.A. and Salama, S. Anti-

ulcer activity of Swietenia mahagoni leaf extract in 

ethanol-induced gastric mucosal damage in 

rats. Journal of Medicinal Plants Research, 2013; 

7(16): 988–997. 

5. Borrelli, F., Izzo, A.A. The plant kingdom as a 

source of anti-ulcer remedies. Phytotherapy 

Research, 2000; 14(8): 581–591.   

6. Bruce, RD, An up and down method Acute toxicity 

testing procedure. Fundmantals of Applied 

Toxicology, 1995; 5: 151-157. 

7. Cheng, H.Y., Lin, C.C., Lin, T.C. Antiherpes 

simplex virus type 2 activity of casuarinin from the 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Welz%20AN%5BAuthor%5D&cauthor=true&cauthor_uid=29544493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Emberger-Klein%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29544493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Menrad%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29544493
https://www.ncbi.nlm.nih.gov/pubmed/?term=Menrad%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29544493
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5855977/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5855977/
https://dx.doi.org/10.1186%2Fs12906-018-2160-6


Umeh et al.                                                                        International Journal of Modern Pharmaceutical Research 

Volume 6, Issue 4. 2022                    │                  ISO 9001:2015 Certified Journal                    │                        15 

bark of Terminalia arjuna Linn. Antiviral Research, 

2002; 55: 447‐455. 

8. Claireborne, A. Catalase Activity In: Greenwald RA 

CRS Handbook of Methods in Oxygen Radical 

Research Boca Raton; CRS Press, 1985; 283-284. 

9. Debas D., Elias, A.J., Lambert J.D and. Ziegler G.R, 

“A coloured Avocado Seed Extract as a Potential 

Natural Colorant”. Journal of food science, 2011; 

76(9): C1335-C1341. 

10. Del Refugio, R.M., Jerz, G., Villanueva, S., López-

Dellamary, F., Waibel, R., Winterhalter, P. Two 

glucosylated abscisic acid derivates from avocado 

seeds (Persea americana Mill. Lauraceae cv. Hass). 

Phytochemistry, 2004; 65(7): 955-62. 

11. Drury, R.A. and Wallington, E.A. Carleton’s 

Histology Technique (4
th
 Edition), Oxford 

University Press London, 1980. 

12. Francisco, J.S.,  Gádor, I.H.,  Xavier, R. and María, 

P.A. Avocado Seed: A Comparative Study of 

Antioxidant Content and Capacity in Protecting Oil 

Models from Oxidation. 

doi: 10.3390/molecules23102421, 2018. 

13. Galleano, M., Verstraeten, S.V., Oteiza, P.I. and 

Fraga, C. G. Antioxidant actions of flavonoids: 

thermodynamic and kinetic analysis.Arch Biochem 

Biophys, 2010; 501(1): 23-30. 

14. Ganguly, A.K. A method for quantitative assessment 

of experimentally produced ulcers in the stomach of 

albino rats. Experientia, 1969; 25(11): 1224. 

15. Harbourne, J.B. Phytochemical methods: a guide to 

modern techniques of plant analysis (3
rd 

ed) London: 

Chapman and Hall. ISBN: 0-412-572770-2, 1998; 

302. 

16. Harold, K., Grant, D.M., and Mitchel, J. In: 

Principles of Medical Pharmacology, seventh ed. 

Elsevier Canada Ltd., 2007; 557, 558, 559. 

17. Hiraishi H, Tadahito S, Naomi W, Yukio O, Motoya 

E Polaprezinc protects gastric mucosal cells from 

noxious agents through antioxidant properties in 

vitro. Alimentary Pharmacology and Therapeutics, 

1999; 13(2): 261-269. 

18. Hoogerwerf, W.A. and Pasricha, P.J. 11
th

 ed. New 

York. McGraw-Hill Medical Publishing Division., 

2006; 967. 

19. Hussain, L., Akash, M.S., Naseem, S., Rehman, K. 

and Ahmed, K.Z. Anti-ulcerogenic effects 

of Salmalia malabarica in gastric ulceration–pilot 

study. Journal of Advanced Clinical Experimental 

Medicine, 2015; 24(4): 595–605.   

20. Idris, S., Ndukwe, G.I. and Gimba, C.E. Preliminary 

phytochemical screening and antimicrobial activity 

of seed extracts of Persea americana (avocado 

pear). Bayero Journal of Pure and Applied Sciences, 

2009; 2(1): 173 – 176. 

21. Ilozue, N.M., Ikezu, U.P. and Ugwu, O.P.C. Anti-

Microbial and Phytochemical Screening of the Seed 

Extracts of Persea Americana (Avocado Pear). 

Journal of Pharmacy and Biological Sciences, 2014; 

923-2. 

22. Ikpeme E, Ekaluo U, Udensi O Screening fresh and 

dried fruits of avocado pear (Persea americana) for 

antioxidant activities: An alternative for synthetic 

antioxidant. Journal of Life Sciences Research, 

2014; 1: 19-25.  

23. Jarial, R., Thakur, S., Sakinah, M., Zularisam, A.W., 

Sharad, A., Kanwar, S.S. and Singh, L. Potent 

anticancer, antioxidant and antibacterial activities of 

isolated flavonoids from Asplenium nidus. Journal 

of King Saud University. Science, 2018; 30:       

185–192. doi: 10.1016/j.jksus.2016.11.006.  

24. Kaisarun, A.,
  

Emma, C.B.,
  

Joseph J.B,
  

David, H.,
  

Yaegl, C.E.,
 
Subramanyam, R.V.

  
and Joanne, F. J.

 

Phytochemical Profile and antibacterial and 

antioxidant activities of medicinal Plants, 2016. 

25. Koracevic, D., Koracevic, G., Djordjevic, V., 

Andrejevic, S. and Cosic, V. Method for the 

measurement of antioxidant activity in human fluids. 

Journal of Clinical Pathology, 2001; 54(93):      

356-361.  

26. Kumari, S.T., Ayyanar, M., Udayakumar, M. and 

Sekar, T. Ethnomedicinal plants used by Kani tribals 

in Pechiparai forests of Southern Western Ghats, 

Tamilnadu, India. International Research Journal of 

Plant Science, 2011; 2(12): 349–354.   

27. Lavnya, A., Kumar, M.P., Anbu, J., Anjana, A. and 

Ayyasay, S. Antiulcer activity of Canavalia virosa 

(ROXB) W&A leaves in animal 

model. International Journal of Life Sciences and 

Pharmaceutical Research, 2012; 2(4): 39–43. 

28. Lazzaroni, M., Sangaletti, O., Parente, F., Imbimbo, 

B.P. and Bianchi, P. G. Inhibition of food stimulated 

acid secretion by association of pirenzepine and 

ranitidine in duodenal ulcer patients. International 

Journal of Clinical Pharmacology Therapy and 

Toxicology, 1986; 24: 685-688. 

29. Lima, C.R., Vasconcelos, C.F.B., Costa-Silva, J.H., 

Maranhão, C.A., Costa, J. and Batista, T.M. Anti-

diabetic (activity of extract from 

PerseaamericanaMill. leaf via the activation of 

protein kinase B (PKB/Akt) instreptozotocin-

induced diabetic rats Journal of 

Ethnopharmacology, 2012; 141: 517-525. 

30. MacGill, M. "Everything you need to know about 

stomach ulcers." Medical News Today.Retrieved 

from 

https://www.medicalnewstoday.com/articles/312045

.php, 2018. 

31. Mai, L.M., Lin, C.Y., Chen, C.Y. and Tsai, Y.C. 

Synergistic effect of bismuth subgallate and borneol, 

the major components of Sulbogins, on the healing 

of skin wound. Biomaterials, 2003; 24: 3005–3012. 

32. McGee, H. On Food and Cooking. In Simon & 

Schuster, New York, 2004; 714. 

33. Melese, E., Asres, K., Asad, M. and Engidawork, E. 

Evaluation of the antipeptic ulcer activity of the leaf 

extract of Plantago lanceolata L. in 

rodents. Phytotherapeutics Research, 2011; 25(8): 

1174–1180.  

../../../../../../pubmed/
../../../../../../pubmed/
../../../../../../pubmed/
../../../../../../pubmed/
../../../../../../pubmed/
../../../../../../pubmed/
../../../../../../pubmed/
../../../../../dell/Documents/ABSCISIC%20ACID.htm
../../../../../dell/Documents/ABSCISIC%20ACID.htm
../../../../../dell/Documents/ABSCISIC%20ACID.htm
../../../../../dell/Documents/ABSCISIC%20ACID.htm
https://www.ncbi.nlm.nih.gov/pubmed/?term=Segovia%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=30241408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hidalgo%20GI%5BAuthor%5D&cauthor=true&cauthor_uid=30241408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ramis%20X%5BAuthor%5D&cauthor=true&cauthor_uid=30241408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Almajano%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=30241408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Almajano%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=30241408
https://dx.doi.org/10.3390%2Fmolecules23102421
https://www.ncbi.nlm.nih.gov/pubmed/?term=Galleano%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20388486
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verstraeten%20SV%5BAuthor%5D&cauthor=true&cauthor_uid=20388486
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oteiza%20PI%5BAuthor%5D&cauthor=true&cauthor_uid=20388486
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fraga%20CG%5BAuthor%5D&cauthor=true&cauthor_uid=20388486
https://www.ncbi.nlm.nih.gov/pubmed/20388486
https://www.ncbi.nlm.nih.gov/pubmed/20388486
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akter%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27563335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barnes%20EC%5BAuthor%5D&cauthor=true&cauthor_uid=27563335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brophy%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=27563335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harrington%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27563335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Community%20Elders%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=27563335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vemulpad%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=27563335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jamie%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=27563335
https://www.ncbi.nlm.nih.gov/pubmed/3818148
https://www.ncbi.nlm.nih.gov/pubmed/3818148
https://www.ncbi.nlm.nih.gov/pubmed/3818148
https://www.ncbi.nlm.nih.gov/pubmed/3818148
https://www.ncbi.nlm.nih.gov/pubmed/3818148


Umeh et al.                                                                        International Journal of Modern Pharmaceutical Research 

Volume 6, Issue 4. 2022                    │                  ISO 9001:2015 Certified Journal                    │                        16 

34. Miller, L.C. and Tainter, M.L.  Proceedings of the 

Society for Experimental Biology and Medicine. 

Estimation of LD50 and its error by means of log-

probit graph paper, 1944; 57: 261. 

35. Mingy Jiang and Jianhua Zhang Effect of Abscisic 

Acid on Active Species, Antioxidative Defence 

System and Oxidative Damage in Leaves of Maize 

Seedlings. Plant and cell Physiology, 2001; 42(11): 

1265-1273. 

36. Mitra, P., Ghosh, T. and Mitra, P.K. Anti-gastric 

ulcer activity of Amaranthus spinosus Linn. leaves 

in aspirin induced gastric ulcer in rats and the 

underlying mechanism. SMU Medical Journal, 

2014; 1(2): 313–328. 

37. Mohod, S.M. and Bodhankar, S.L. Evaluation of 

antiulcer activity of methanolic extract of leaves 

of Madhuca indica J.F Gmel in rats. Pharmacology 

online, 2011; 3: 203–213. 

38. Morton J.F. Fruits of warm climates. Creative 

Resource Systems, Inc., Winterville, NC and Center 

for New Crops & Plant Products, Department of 

Horticulture and Landscape Architecture, Purdue 

University, West Lafayette, IN, 1987; 91–102. 

39. Noureddine, B., Yacine, B. and Fadila, M. 

Evaluation of erythrocytes toxicity and antioxidant 

activity of alkaloids offumaria capreolata. 

International Journal of Pharmacy and Biological 

Sciences, 2013; (4): 770-776. 

40. Noureddine, B., Francisca, A. and Alba, R. Anti-

nociceptive and anti-inflammatory effects of total 

alkaloid extract from fumaria capreolata. Evidence-

Based Complementary and Alternative Medicine, 

2015; 736895(7): 1-8. 

41. Nordin, N., Salama, S.M. and Golbabapour, S. Anti-

ulcerogenic effect of methanolic extracts 

from Enicosanthellum pulchrum (King) Heusden 

against ethanol-induced acute gastric lesion in 

animal models. Public Library of Sciences (PLoS), 

2014; 9(11): e111925. 

42. Nyarko, A.K., Asiedu-Gyekye, I.J. and Sittie, A.A. 

A Manual of Harmonised Procedures for Assessing 

the Safety, Efficacy and Quality of Plant Medicines 

in Ghana, Yemens Press, Accra, Ghana, 2005. 

43. Omodamiro, O.D., Jimoh, M.A. and Ewa, I.C. 

Hepatoprotective and haemopoeitic activity of 

ethanol extract of Persea americana seed in 

paracetamol induced toxicity in wistar albino rat. 

International Journal Pharmaceutical Research, 

2016; 5(3): 149-165. 

44. Owusu, B.N., Ama, S.S., Mensah, J.k. 

Phytoconstituents, antimicrobial and antioxidant 

properties of the leaves of Persea americana Mill 

cultivated in Ghana. Journal Medicinal Plants 

Research, 2015; 9(36): 933-939. 

45. Ozolua, RI., Anaka, N.O. and Okpo, S.O. Effect of 

the aqueous seed extract of Persea Americana mill 

(Lauraceae) on the blood pressure of Sprague 

dawley Rats. African Journal of Pharmacy and 

Pharmacology, 2009; 3(10): 485-490. 

46. Okafor J.C, Arazu R.C, Ibuzo J. Nsofor M. and 

Okudo A.N Checklist of medicinal plants of Nigeria 

and their uses, James Enugu Nigeria, 2005; 1. 

47. Panda, V. and Sonkamble, M. Anti-ulcer activity 

of Ipomoea batatas tubers (sweet potato) Functional 

Foods in Health and Disease, 2012; 2(3): 48–61. 

48. Sharath, S.S., Preethy, J. and Kumar, G.S. Screening 

for anti-ulcer activity of Convolvulus 

pluricaulis using pyloric ligation method in Wister 

rats. International Journal of Pharmacetical 

Sciences Research, 2015; 6(1): 89–99. 

49. Siddiqui, A.H., Siddiqui, F. and   Stat, P. StatPearls 

Publishing; Treasure Island (FL):  Curling Ulcer 

(Stress-induced Gastric), 2019. 

50. Stéphane, Q., Tatiana, V., Diana, K., Michael, J., 

Patrick, P., Christian, B. Main structural and 

stereochemical aspects of the antiherpetic activity of 

nonahydroxyterphenoyl‐containing C‐glycosidic 

ellagitannins. Chemistry & biodiversity, 2004; 1(2): 

247‐58.   

51. Tanih, N.F., Ndip, L.M., Clarke, A.M. and Ndip, 

R.N An overview of pathogenesis and epidemiology 

of Helicobacter pylori infection. African Journal of 

Microbiology Research, 2010; 4(6): 426–436. 

52. Thomford, N.E., Senthebane, D.A.,  Rowe, A., 

Munro, D.,  Seele, P., Maroyi, A. and Dzobo, K. 

Natural products for drug discovery in the 21st 

century: Innovations for Novel drug discovery, 

2018; 25; 19(6). pii: E1578. doi: 

10.3390/ijms19061578. 

53. Umeh V.N, Akah P.A, Oforkansi M.N Potentials of 

Persea americana Mill (Avocado) (Lauraceae) 

Seeds as Ulcer Protective Agent. Research Journal 

of Pharmacology, 2020; 14(1): 1-11. ISSN: 1815-

9362. 

54. Wang, H., Yuan, P.D., Zeng, C.H. and Chen, Z. The 

pharmacological action and clinical application of 

Polygonatum sibiricum. Journal of Hubei Institute 

National. (Medical. Sciences.), 2017; 34: 58–64. 

55. Wikipedia, http://F: nReview of 

antiulcerogenic/FilePeptic ulcer disease world map – 

DALY – WHO2004_svg – Wikipedia, the 

freeencyclopedia.mht, 2011. 

56. Yen, Y.H., Pu, C.M., Liu, C.W., Chen, Y.C.,   

Liang, C.J., Hsieh, J.H., Huang, H.F. and Chen, Y.L. 

Curcumin accelerates cutaneous wound healing via 

multiple biological actions: The involvement of 

TNF-alpha, MMP-9, alpha-SMA, and collagen. 

International Wound Journal, 2018; 15: 605–617. 

doi:10.1111/iwj.12904.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Thomford%20NE%5BAuthor%5D&cauthor=true&cauthor_uid=29799486
https://www.ncbi.nlm.nih.gov/pubmed/?term=Senthebane%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=29799486
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rowe%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29799486
https://www.ncbi.nlm.nih.gov/pubmed/?term=Munro%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29799486
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seele%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29799486
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maroyi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29799486
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dzobo%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29799486
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dzobo%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29799486

