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Abstract: This study evaluated the gastroprotective and hepatoprotective effects of ethanolic leaf extract of 

Irvingia gabonensis on aspirin-induced ulcer in albino rats. The animals were grouped into 5 groups of 5 rats 

each with Group 1 (Control), Gp 2 (Aspirin alone ASA 400mg/kg), Gp 3 (Omeprazole 20mg/kg + ASA 

400mg/kg), Gp 4 (200mg/kg Extract + ASA 400mg/kg( and Gp 5 (400mg/kg Extract + ASA 400mg/kg). The 

result of the study showed a significant decrease (p≤0.05) in ulcer score, ulcer index, volume of gastric content, 

total acidity and pepsin activity.  There was an increase observed in ulcer percentage inhibition in wistar rats 

pretreated with 20 mg/kg omeprazole, 200 mg/kg and 400 mg/kg of ethanolic leaf extract of Irvingia gabonensis 

when compared with the untreated group. The liver enzyme levels were also estimated using standard analytical 

method. There was a significant decrease on serum alanine transaminase (ALT) and serum aspartate 

transaminase (AST) but an increase in alkaline phosphatase (ALP) of the group pretreated with ethanolic leaf 

extract of Irvingia gabonensis when compared to omeprazole and untreated group. The findings of the present 

study showed that ethanolic leaf extract of Irvingia gabonensis  may possesses bioactive ingredients that elicited 

the  hepatoprotective effect and antiulcer activity against the ulceration caused by aspirin. 

Keywords: Aspirin, Gastroprotective,  Hepatoptotective, Irvingia gabonensis, Ulcer 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

Date of Submission: 28-02-2018                                                                           Date of acceptance: 12-03-2018 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

 

I. Introduction 
Plants have long played tremendous role in growth and maintenance of life. Prior to the introduction of 

chemical medicines, man depends on the healing properties of medicinal plants. They have remained a vital 

source of medicines for a large proportion of the world’s population, particularly in the developing countries
1
 . 

Ethnomedicinal treatments utilize the bark, kernels, leaves, or roots for a variety of ailments
2
 . A good number 

of plant materials have been used in traditional medicine to treat so many disorders including gastro intestinal 

disorders. Mucosal surface epithelium is prone to attack by physical, chemical or microbiological agents acting 

from the gastric lumen leading to a lot of pathologies such as gastritis, peptic ulcer or even gastric cancer. The 

gastric mucosal layers play an important role in creating a barrier that limits an exposure of the gastric mucosal 

cells to all these exogenous and endogenous agents. Pretreatment with different substances could effectively 

prevent gastric mucosa from the development of erosions and ulcerations. Recent studies found that different 

substances from plant sources, not only afford gastroprotection but also accelerate ulcer healing. They may also 

possess anti-inflammatory action by suppressing the neutrophil/cytokine cascade in gastrointestinal tract (GIT)
3
 

promoting tissue repair through expression of various growth factors
4
 exhibiting antioxidant activity on reactive 

oxygen species (ROS)
5,6

 , showing anti-nucleolytic, cytochome P450 2F1 inhibitory acitivity, anti-necrotic and 

anti-carcinogenic activities
7,8

 . 

Irvingia gabonensis (O’Rorke) baill Var. Excelsa
9
  is one of such often spoken medicinal plants used in 

Asia and West Africa including Nigeria. The bark of this plant is mixed with palm oil for treating diarrhea and 

for reducing the breast-feeding period. The shavings of the stem bark are consumed by mouth to treat hernias, 

yellow fever, and dysentery, and to reduce the effects of poison in French Equatorial Africa
10

 . The antibiotic 

properties of the bark help heal scabby skin, and the boiled bark relieves tooth pain
2
 . The Mende tribe in Sierra 

Leone grinds the bark into a paste  mixed with water and applies the product to the skin for pain relief 
10

. In 

certain parts of Africa, the bark extract is ingested to produce an analgesic effect 
11

. The stems of the tree have 

been used as chewing sticks to help clean the teeth
2
. The ethanolic leaf extract has been reported 

pharmacologically to possess diuretic properties, antihypertensive effect and contraction of uterine smooth 

muscle 
12,13,14

 . The powdered kernels act as an astringent and are also applied to burns
10 

. The phytochemical 

screening  revealed the presence of flavonoids, tannin, alkaloids, carbohydrate, volatile oils, terpenoids, 

saponins and cardiac glycosides
16 

. Plant-originated flavonoid substances have been shown to be  highly 
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gastroprotective
14

 . Based on these claims and  the revealed flavonoid content,  this present study therefore  

investigated the gastroprotective and hepatoprotective effect of ethanolic leaf extract of Irvingia gabonensis in 

wistar rats. 

 

II. Materials And Methods 
 Collection and Identification of Sample: The leaves of Irvingia gabonensis were collected from the 

Herbarium Keeper of the Forestry Research Institute, Ibadan, Oyo State, Nigeria. A voucher specimen of the 

plant has been deposited with the Institute’s Herbarium under voucher number FHI 103947 for future reference. 

Experimental Animals: Twenty five (25) healthy male wistar rats of weighing between 120-180 g were 

purchased from the animal farm of University of Nigeria Nsukka and kept in metallic cages in the animal house 

of the  Department of Biochemistry, Faculty of Biological and Physical Sciences, Abia State University, Uturu. 

The animals were allowed to acclimatize for 14 days under standard laboratory conditions with free access to 

commercial grower’s mash and water ad libitum and 12 h/ 12 h light/darkness cycle prior to the inception of this 

study. 

Preparation of Plant Extract: The plant leaves were obtained in large quantities and left to dry at room 

temperature for two days after which they were dried in an oven at 35 – 40
0
 C for 36 hrs. After that some of the 

leaves were ground into a coarse powder. The powdered leaves were kept in an air-tight glass container and 

stored in a dry place. 200g of the powder was subjected to Soxhlet extraction for 20 hrs at 50 – 55
0
 C. The 

extract was concentrated and dried under vacuum. 

Experimental Design:The animals were randomly grouped into five (5) groups of five (5) rats each 

Group I: Normal control rats that received 0.2 ml of distilled water 

Group II: Negative control (Aspirin alone (400mg/kg)) 

Group III: Reference drug (omeprazole 20mg/kg + Aspirin 400mg/kg) 

Group IV: Treatment group (200 mg/kg  Extract + Aspirin 400mg/kg) 

 Group V: Treatment group (400 mg/kg of Extract + Aspirin 400mg/kg)  

Induction of Ulcer with Aspirin (ASA)
17

  

 

Procedure: 

The rats were starved for 24 h prior to the commencement of this study, but had access to clean 

drinking water. Groups I and II rats were orally pretreated with 0.2 ml distilled water using a gavage tube. 

Group III animals were pretreated with omeprazole (a reference ulcer drug) at 20 mg/kg body weight of rat. 

Groups IV and V received orally, ethanolic leaf extract of Irvingia gabonensis at 200 mg/kg and 400 mg/kg 

respectively using gavage tube. Thirty minutes after these pretreatment, all animals in groups II to V were 

administered 400mg/kg p.o of aspirin for ulcer induction, but none was given to the group I rats (Normal 

control). One hour after this induction; all the animals were anaesthetized with chloroform and sacrificed. The 

stomach of each of the animals was carefully isolated and incised along the greater curvature. Their stomachs 

were spread and pinned flat on plywood using thumb tacks. With the aid of a magnifying glass, their stomachs 

were observed using Main and Whittle
18

 method as described below: 

 Normal stomach          = 0 

 Red coloration        = 0.5 

 Spot ulcer      = 1 

 Hemorrhagic streaks     = 1.5 

 Ulcer >3mm< 5mm        = 2 

 Ulcer >5mm      = 3 

The total score divided by a factor of 10 was designed as ulcer index for their stomach which is  

  Ulcer index= UA +US+UP 

        10 

Where: 

UA= Average number of ulcers per animal 

US= Ulcer severity score 

UP=% of animals with ulcers 

The percentage ulcer inhibition was calculated using the formula
19

  as follows: 

 % ulcer inhibition= 1- ulcer index for the test agent × 100 

    Ulcer index for the control 

Collection of Gastric Juice:  Gastric juice was collected from pylorus ligated rats. The gastric juice collected 

was centrifuged at 60 rpm for 10 min. and the volume of gastric juice was measured. The gastric juice was used 

for biochemical estimation.  

Pepsin activity:  This was determined by the method described by Lowry et al.,
20 

 and Debnath et al.,
21

 .  
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Free acidity and total acidity: This was determined by the method described by Kulkarni 
22

.  The acidity was 

calculated using the formular: 

Acidity MEq/L= vol. of NaOH x Normality x l00/0.1 

Liver Function Estimation 

Determination of serum alkaline phosphatase: The serum activity of alkaline phosphatase (ALP) was 

determined using Randox test kits. (Randox laboratories, UK) 

Calculation 

The ALP activity of the serum (U/L) =2760x ∆A405nm/min 

Determination of serum aspartate transaminase activity:  The serum activity of aspartate transaminase 

(AST) or glutamate oxaloacetate transaminase (GOT) was determined using Randox test kits (Randox 

laboratory, UK). 

Calculation 

The AST activity was obtained according to manufacturer’s instructions by comparison to the table provided in 

the kits leaflet. 

Determination of serum alanine transaminase activity : The serum activity of alanine transaminase (ALT) or 

glutamate pyruvate transaminase (GPT) was determined using Randox test kits (Randox Laboratories, Crumlin, 

England). 

Calculation 

The ALT activity was obtained by comparison to the table provided in the kit’s leaflet  

 

III. Results 
Table no1: Hepa-enzymatic effect of ethanolic leaf extract of Irvingia gabonensis on aspirin-induced ulcer in    

        Wistar rats 
Parameter Group I Group II Group III Group IV Group V 

ALT (U/L) 35.33±0.58a 58.33±3.79b 41.67±1.53b 43.67±2.08ab 35.00±1.00ab 

AST (U/L) 33.00±1.00a 66.00±3.61b 58.67±1.53bc 66.67±5.13b 57.33±3.79bc 

ALP (U/L) 80.00±1.00a 103.33±3.21b 101.33±8.39ab 109.33±6.51b 123.67±11.02b 

Values represent the mean ± s.e.m for n = 5. Values in the same row bearing the same alphabets are not 

significantly different from each other.  Alanine Transaminase (ALT); Aspartate Aminotransferase 

(AST);AlkalinePhosphatase(ALP) 

 

Table no2: Gastroprotective effect of ethanolic leaf extract of Irvingia gabonensis on aspirin-induced ulcer 
Parameters Group I GroupII(Aspirin  

 

(ASA) only) 

GroupIII (ASA+Omp) GroupIV 200mg/kg 
Ext 

GroupV 400mg/kg 
Ext 

Ulcer score - 12.00±0.50b 5.00±0.60a 8.00±0.50b 3.00±0.50c 

Ulcer index - 11.80±0.10b 11.00±0.20a 11.40±0.20b 10.70±0.10ab 

% inhibition - - 6.78 3.39 9.32 

pH 4.86±0.24b 1.98±0.32ac 3.28±0.45bc 2.33±0.48ac 2.88±0.21ac 

Gastric volume 0.63±0.06b 1.36±0.06a 0.61±0.01b 1.05±0.13a 0.78±0.02b 

Total acidity 3.37±0.03a 5.04±0.10b 2.87±0.16a 4.69±0.62a 3.37±0.03a 

Pepsin activity 286.33±0.58a 314.37±14.04a 243.77±31.59a 281.55±23.06a 208.70±0.53b 

 

Keys: Values are mean± s.e.m for n = 5. Values in the same row bearing the same letter of alphabets are not 

significantly different from each other (P > 0.05).  Gastroprotective effect of ethanolic leaf extract of Irvingia 

gabonensis on aspirin- induced ulcer was shown in Table no2. From the result, group IV and V pretreated with 

200 mg/kg and 400 mg/kg of the extracts had a low mean ulcer score and index, but groups III and V showed a 

higher percentage protection when compared with the negative control. Also, there was a significant decrease 

(P<0.05) in the volume of gastric content, total acidity, pepsin activity and increase in pH in Wistar rats 

pretreated with 20 mg/kg omeprazole, 200 mg/kg and 400 mg/kg ethanolic leaf extract of Irvingia gabonensi 

when compared with the untreated group (negative control). 
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Fig no1: Pictorial section of incised aspirin ulcerated stomach obtained from untreated (control), induced, not 

treated (negative control) showing Laceration (LT) and Erosion (ER) and pretreated wistar rats with omeprazole 

and different concentration of ethanolic leaf extract of Irvingia gabonensis. (A) Normal control, (B) negative 

control, (C) wistar rats pretreated with omeprazole 20 mg/kg, (D) wistar rats pretreated with 200 mg/kg of 

ethanolic leaf extract of Irvingia gabonensi, (E) wistar rats pretreated with 400 mg/kg of ethanolic leaf extract of 

Irvingia gabonensis 

 

IV. Discussion 
Several reports have shown that large doses of Aspirin have hepatotoxic effects which lead to increase 

in the liver biomarkers (ALT, AST and ALP). There was a significant increase (p≤0.05) observed in the ALT 

and AST  in Gp 2 when compared with the other groups though there was a significant decrease in groups 

pretreated with the ethanolic leaf extract of Irvingia gabonensis and the Omeprazole  when compared with the 

negative control. This is an indication that the ethanolic leaf extract of Irvingia gabonensis may possess 

bioactive compounds that eliited the hepatoprotective effect without causing harm to the liver. 

Gastritis has been a widely known gastrointestinal disorder, characterized by disruption of the mucosal 

integrity caused by various aggressive factors (acid, pepsin, stress, Helicobacter pylori and NSAIDs) and 

protective factors (mucus, bicarbonate, blood flow and prostaglandin) 
23

. Non-steroidal anti-inflammatory drugs 

(NSAIDs) are pharmacological agents that induce gastric lesions by reducing the  level of endogenous 

prostaglandin biosynthesis which is known to be cytoprotective in the gastric mucosa
24

 . Acetyl salicylic acid 

(Aspirin) which is a well known NSAID produced ulcer lesions in the grandular parts of the rats’ stomach. The 

result of the ulcer scores, ulcer index and percentage inhibition as observed in this study showed that the extract 

at doses of 200 mg/kg and 400 mg/kg showed a significant decrease in values in the ulcer severity score and 

ulcer index, but showed a marked increase in the percentage inhibition when compared to the un-pretreated 

group (negative control). Additionally, standard reference drugs (20 mg/kg omeprazole) group III also decreased 

the levels when compared to the un-pretreated group (negative control), but the extract at dose 400 mg/kg 

decreased more than that of standard reference drug (20 mg/kg omeprazole) group III.  There was a decrease in 

the volume of gastric content, total acidity, pepsin activity and increase in pH in aspirin - induced in dose 

dependent manner as compared with ulcerated control rats. These decreases are statistically different (P< 0.05). 

A lot of non-steroidal anti-inflammatory drugs like aspirin are known to induce gastric damage by suppression 

of prostaglandins 
23

 . In the stomach, prostaglandins play a vital protective role, stimulating the secretion of 

bicarbonate and mucus maintaining mucosal blood flow and regulating mucosal cell turnover and repair. 

Considering the results obtained from the pretreatment of wistar rats with ethanolic leaf extract of Irvingia 

gabonensi on the aspirin ulcer model, which showed a decreased response of the extracts with increased dose is 

in consonant with findings of studies on some other plants as reported by other authors
24 

. This observation 

showed the potency of ethanolic leaf extract of Irvingia gabonensis in protecting the gastric mucosa on aspirin-

induced ulcer model. The extract may have enhanced the prostaglandin synthesis which offered it this 
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cytoprotective property and also  the effect of its flavonoid content
15 

which has been shown to exhibit 

gastroprotective properties 
16

. 

 

V. Conclusion 
The ethanolic leaf extract of Irvingia gabonensis  may possess some bioactive ingredients that elicited the  

hepatoprotective effect and antiulcer activity against the ulceration caused by aspirin. 
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