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The parts of this plant have been traditionally used for various diseases keeping in mind of their traditional value our present study 

was to explore Anacardium occidentale leaves for its antioxidant and antiulcer potential. The phytochemical screening of the 50% 

ethanolic leaves extract indicates the presence of triterpenoid, sterols, alkaloids, flavonoids, tannins and glycoside. Antioxidant 

activity of the Anacardium occidentale 50% ethanolic leaves extract was measured by DPPH Method (Hydrogen-Donating 

Activity), Superoxide and Hydrogen peroxide radical scavenging method. Further it was evaluated for its antiulcer activity by 

pyloric ligation model in wistar albino rats. Gastric volume, pH, ulcer index and free and total acidity were measured in this 

model. The extract showed maximum scavenging activity i.e. 92.68±0.29 at 250 µg/ml by 2,2-Diphenyl-1-picryl-hydrazyl, 

89.70±0.018 at 500 µg/ml by superoxide method and 81.04±0.068 at 500 µg/ml by Hydrogen peroxide respectively as compared 

to the standard (ascorbic acid). In pyloric ligation method, the extract showed optimum percentage inhibition of 84.66% and ulcer 

index 2.51.3 at 400 mg/kg which was comparable to the standard (ranitidine). The present study concludes that Anacardium 

occidentale 50% ethanolic leaves extract possesses significant antioxidant and antiulcer activities. 

 

Keywords: Anacardium occidentale, antioxidant activity, 2,2-Diphenyl-1-picryl-hydrazyl, antiulcer activities, ulcer index and 

percentage protection. 

INTRODUCTION 

Natural bioactive substances from plants, such as secondary metabolites and antioxidants, are abundant. Some plants 

are classified as medicines because they are common in nature and are used for healing by native people. Man has 

used his understanding of the environment for millennia to ensure his survival and well-being. Before you could even 

speak, he could communicate his medical knowledge and his experience with various natural cures, leading to the 

eventual development of what we now refer to as traditional medicine or phytotherapy.[1] 

http://www.neuroquantology.com/
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Plants therapeutic properties are known since centuries, and the development of more and more efficient analytical 

tools over the past decades has allowed a great advance in the identification of the secondary metabolites responsible 

for the observed therapeutic effects.[2] 

Indeed, natural antioxidants are the subject of a lot of research and a new breath towards the exploitation of secondary 

metabolites generally and polyphenols particularly both in health and in industry food.[3] These substances, which 

belong to the flavonoid family, are highly sought after due to their biological characteristics, including those of 

antioxidants, anti-inflammatories, antiallergens, and anticarcinogenic.[4] Reactive oxygen species (ROS), which are 

created during the metabolic use of O2, continuously exert oxidative strain on all forms of aerobic life.5 The three main 

types of ROS are hydrogen peroxide (H2O2), superoxide anion (O2), and hydroxyl radical (HO). ROS can react with 

a wide range of easily oxidizable cellular components, including lipids, proteins, and nucleic acids, and they may 

cause a number of illnesses, such as cancer, cardiovascular conditions, cataracts, atherosclerosis, diabetes, and 

ageing.[1] 

Excessive reactive oxygen species (ROS) generation can overwhelm cellular antioxidant defences, resulting in 

oxidative stress, a harmful condition that has been linked to the onset and development of a number of diseases in 

humans by altering of DNA, proteins, and lipids.[6] These oxidants are the direct cause of many pathological disorders, 

including ageing and cancer, as well as the indirect cause of dietary lipid peroxidation. In any case, the risk is increased 

by the buildup of these molecules in the body, which triggers a sequence of radical reactions that damages the 

biologically important components, including DNA, lipids, proteins, and carbohydrates.[7] In Ayurvedic system of 

medicine, it is a tree related to Man-gifera, often known as the wild mango, the bile tree, the hog plum, or the Amrata.[8] 

In addition to determining their phenolic profiles, this work aimed to assess the antiulcer activity by pylorus ligation 

model (in vivo), antioxidant potentials and enzyme inhibitory effects of Anacardium occidentale extract in vitro. 

 

MATERIALS AND METHODS 

 
Chemicals 

2,2-Diphenyl-2-picrylhydrazyl (DPPH), 2,4,6-tripyridyl-s-triazine (TPTZ), potassium ferricyanide, potassium 

persulfate, trichloroacetic acid, tannic acid, rutin , FeCl3, ascorbic acid, and butylated hydroxyl toluene (BHT) were 

purchased from HIMEDIA Laboratories Pvt. Ltd. (Germany); Folin-Ciocalteau phenol reagent, anhydrous sodium 

carbonate (Na2CO3), hydrochloric acid (HCl), glacial acetic acid, potassium chloride, sodium acetate trihydrate and 

solvent methanol were obtained from Merck Chemical Supplies. 

 

Preparation of plant extract 

 

Collection and extraction of plant materials 

The leaves of Anacardium occidentale collected and cleaned, washed with tap and distilled water and air-dried in 

shed at room temperature (30°C± 2oC) for 2 weeks, after which it was grinded to a uniform powder. 50% ethanolic 

extracts were prepared by soaking 100 g each of the dry powdered plant materials in 1 litre of 50% ethanol at room 

temperature for 48 h. The extracts were filtered first through a Whatmann filter paper No. 42 (125 mm) and then 

through cotton wool. The extracts were concentrated using a rotary evaporator with the hot water bath set at 40°C. 

The percentage yield of extracts was 6.8% w/w and stored at 4oC for further use. 

 

Phytochemical Screening: 

50% ethanolic extract was examined for its phytoconstituents such as alkaloids, carbohydrate, glycoside, saponins, 

phyto steroids, polyphenol, tannins, flavonoids, proteins and amino acids.[9] 

 

In Vitro Antioxidant Activity 

DPPH Method (Hydrogen-Donating Activity)[10] 

Chemicals: DPPH (2,2-Diphenyl-1-picryl-hydrazyl), DMSO (dimethyl sulphoxide), methanol. 

http://www.neuroquantology.com/
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Preparation of test and standard solutions 

For the 1000 g/ml solution, the standards and extract were dissolved in DMSO. From the aforementioned stock 

solution, additional dilutions were made to acquire different concentrations, including 50 g/ml, 100 g/ml, 150 g/ml, 

200 g/ml, and 250 g/ml. 

Preparation of DPPH stock solution 

22 mg of DPPH were weighed, put in a 100 ml volumetric flask with methanol, and the mixture was adjusted to the 

proper strength. 

 

Procedure 

The amount of free radical scavenger that was added to the DPPH reagent solution caused a proportionate drop in 

DPPH's absorbance at its maximum absorption wavelength of 517 nm. Higher antioxidant activity was shown by the 

reaction mixture's lower absorbance. In this experiment, 0.05 ml of each extract dissolved in methanol was introduced 

at various concentrations (50-250 µg/ml) to a methanolic solution of DPPH (100 mM, 2.95 ml). After 30 minutes at 

room temperature and shaking the reaction mixture, the absorbance values at 517 nm were measured and translated 

into a percentage of antioxidant activity (percent AA). Ascorbic acid served as the benchmark. The amount of 

discolouration, which represents the extract's capacity for scavenging free radicals, was determined using the formula: 
Abssample – Absblank 

%AA = 
AbsDPPH 

X 100 

IC50 was calculated by plotting the graph, taking % inhibition on y, axis and concentration on x, axis. 

 

Estimation of total phenolic content 

With Gallic acid serving as the calibration standard, the total phenolic content of the extractives was assessed using 

the Folin-Ciocalteau assay (FC), with results expressed in mol-1 or Gallic acid equivalents (GAE).[11] 

 

Procedure 

The Folin-Ciocalteau method is used to calculate the total phenolic content (TPC). Separately, 0.3 ml of the extract 

was treated with 1.5 ml of the Folin-Ciocalteu reagent and 1.2 ml of the sodium carbonate solution. It was held after 

shaking for one hour to allow for reaction. A spectrophotometer was used to detect the absorbance at 765 nm. A 

standard curve was prepared using Gallic acid monohydrate. The standard curve was used to compute the total phenol 

content of the extracts, which was then expressed as the gallic acid equivalent in mg/gm or as a percentage of the 

weight of the extracts.[12] 

 

Superoxide anion scavenging assay 

The riboflavin-light-NBT system supported the assay for superoxide anion radical scavenging activity.[13] In a brief, 

1 ml of the sample was taken at various concentrations (ranging from 25 to 500 μg/ml), and it was combined with 0.5 

ml of phosphate buffer (50 mM, pH 7.6), 0.3 ml of riboflavin (50 mM), 0.25 ml of PMS (20 mM), and 0.1 ml of NBT 

(0.5 mM). The reaction was started by shining a fluorescent lamp on the reaction mixture. At 560 nm, the absorbance 

was measured following 20 minutes of incubation. Ascorbic acid served as the standard. The following equation was 

used to calculate the scavenging capacity of the plant extract: 

Superoxide radical scavenging activity = 

Hydrogen peroxide radical scavenging activity 

Abssample – Absblank 
 

 

AbsDPPH 

X 100 

50 mM phosphate buffer (pH 7.4) was used to prepare a hydrogen peroxide solution (2 mM). 0.1 ml of extract was 

transferred into the test tubes and their volume was made up to 0.4 ml with 50 mM phosphate buffer (pH 7.4) After 

addition of 0.6 ml hydrogen peroxide solution, tube was vortexed and absorbance of the hydrogen peroxide at 230 nm 

was determined by using UV-Visible spectrophotometer after 10 min, against a blank, and vitamin C was used as 

blank and standard respectively.[14] The following equation was used to determine the hydrogen peroxide scavenging 

capacities: 

http://www.neuroquantology.com/
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Hydrogen peroxide scavenging activity = 

Experimental animals: 

Abssample – Absblank 

AbsDPPH 

X 100 

For the investigation, albino Wistar rats of either gender weighing 150–200g were employed. Animals were 

maintained in polypropylene cages under standard environmental conditions (26 ± 2°C and relative humidity 30-35%) 

in 12 hours light and 12 hours dark cycle respectively for 1 week before and during the experiments. The animals 

were fed with standard pellet diet and fresh water ad libitum. Before being employed in the experiment, the animals 

spent two weeks being exposed to the surroundings. They were fasted for the night before the experiment, but have 

free access for water ad libitum. 

 

Toxicity studies: 

Five groups of six Swiss albino male mice were created: one control group and four treatment groups. The four treated 

groups were given oral administration of a 50% ethanolic extract of Anacardium occidentale leaves at doses of 1000, 

2000, 3000, and 4000 mg/kg b.w., respectively, while the control group received saline water. The animals were 

monitored for 72 hours in accordance with OECD guidelines to look for any changes in general behaviour or other 

physiological activity.[15] 

 

Exprimental protocol: Antiulcer activity: 

Evaluation of peptic ulcer protective and preventive activities was made as set forth by Shay et al. (1945) using albino 

rats.[16] The animals were divided into five groups, each with six animals and were treated as below: 

Group I: Control group (distilled water 10 mL/kg/day, p.o.) + pylorus ligation 

Group II: 50% ethanolic extract of leaves of Anacardium occidentale (100 mg/ kg 

b.w.) Group III: 50% ethanolic extract of leaves of Anacardium occidentale (200 

mg/ kg b.w.) Group IV: 50% ethanolic extract of leaves of Anacardium occidentale 

(400 mg/ kg b.w.) Group V: The standard, Ranitidine (50 mg/kg b.w.) 

The experimental groups II, III and IV which received 50% ethanolic extracts and the group V received only ranitidine 

were given in distilled water, orally before subjecting them to ulcerogen. 

Pyloric ligated induced ulcer in rats: 

Before being exposed to ulcerogen, the experimental groups II, III, and IV received oral administration of 50% 

ethanolic extracts for 5 days, while group V received only ranitidine in distilled water. On the fifth day, a pyloric 

ligation was performed under light diethyl ether anaesthesia by legating the pyloric end of the rat's stomach, the 

stomach was carefully repositioned, and the abdominal wall was closed with sutures. During the post-operative phase, 

the animals were kept in isolated cages to recover and stabilize, and they were denied access to drink. Rats were 

sacrificed with chloroform four hours after surgery, and their stomachs were dissected out and cut open along the 

larger curvature, gastric juice was collected for a gastric secretion research, and each rat's stomach was assessed for 

ulcer index.[17-18] 

 

Collection of gastric juice/ Gastric secretion study: 

Four hours after the pyloric ligation, gastric content was collected and centrifuged for ten minutes at a speed of 3000 

rpm. The volume of the supernatant was calculated as the amount of gastric juice (mL/kg b.w.). A pH metre was used 

to determine the pH of the gastric juice, which was then exposed to many biochemical parameters such as volume, 

acid and pepsin content, and output.[19] 

 

Estimation protocols: 

Ulcer index: 

http://www.neuroquantology.com/
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The stomachs of the rats were dissected along the greater curvature and gently washed with normal saline water. The 

ulcer lesions were counted and the ulcer diameter was examined by a magnifying glass. Ulcer index was assayed 

according to the method described by Suzuki et al. (1998).[20] The sum of the length (mm) of all lesions in each 

stomach was used to determine the Ulcer Index (UI), and the protection % against ulcer was calculated using the 

formula below: 

Percent protection against ulcer = [(UI control - UI treated) / UI control] x 100 

 

Determination of Total and free acidity:[21] 

One millilitre of centrifuged stomach secretion, together with a few drops of Topfer's reagent, was pipetted out and 

titrated with NaOH until all traces of the red colour vanished and the colour changed to yellowish orange. The amount 

of free acidity added is proportional to the volume of alkali utilised. A few drops of phenolphthalein solution (1%) 

were added and titrated until a clear red color emerged. Total alkali volume was measured as mEq/ l/100 g20, which 

corresponds to total acidity.[22] 

 

pH: 

The pH of the stomach was measured by dipping an electrode from a pH metre into a beaker containing gastric 

contents. 

Volume of gastric content: 

Gently pouring the contents into a graduated cylinder measured the volume of the gastric contents. 

Estimation of pepsin:[16] 

5 mL of substrate (1% BSA in HCl at pH 2.1) and 1 mL of gastric juice sample were added to the reaction mixture 

and incubated for 15 minutes. The addition of 10 mL TCA stopped the reaction. The blank was incubated for 15 

minutes with a combination of 10 mL TCA and 1 mL gastric juice before 5 mL of substrate was added. After 30 

minutes, the reaction mixture and the blank were filtered separately. After adding 10 mL of 0.5 M NaOH and 1 mL 

of the Folin-phenol reagent to the filtrate, the absorbance was measured at 680 nm. On a graph, various tyrosine 

concentrations were prepared. Pepsin activity was measured in micrograms of tyrosine equivalents released per minute 

per mL of stomach juice. 

 

RESULT 

 
Preliminary phytochemical screening: 

The qualitative phytochemical test for 50% ethanolic extract of leaves of Anacardium occidentale confirmed the 

presence alkaloids, glycosides, flavonoids, steroid, carbohydrates, protein, amino acid, tannins, fats and oils and 

phenolic compounds. 

 

In Vitro Antioxidant Activiy 

Following phytochemical screening, it was shown that 50% ethanolic extracts of Anacardium occidentale leaves 

contained the most number of phytoconstituents, including flavonoids, tannins, and phenolic compounds. The DPPH 

assay method was used to examine this extract's in vitro antioxidant activity, and its total phenolic content was 

estimated to determine how well it could scavenge free radicals. 

 

DPPH assay of Anacardium occidentale leaves extracts 

To produce a nitrogen-centered free radical, a stable diamagnetic molecule called DPPH can accept an electron or a 

hydrogen radical. When DPPH radicals are exposed to suitable reducing chemicals, a reaction occurs that causes a 

loss of colour in a stoichiometric relationship with the number of electrons consumed, which is quantified 

spectrophotometrically at 517 nm. The DPPH radical was effectively scavenged by the 50% ethanolic extract of 

leaves, with IC50 values of 119.40 and 109.30, respectively. (Table 1 and Figure 1). 

http://www.neuroquantology.com/


Neuroquantology |JAN 2021 | Volume 19 | Issue 1 | Page 443-457| Doi: 10.48047/nq.2021.19.1.NQ21056 
Ch.Sampath Kumar,, Pharmacological Evaluation of Anacardium occidentale Leaf Extract for Antioxidant and Antiulcer Activity in Rats 

 

EISSN 1303-5150                                                                                                                                                              www.neuroquantology.com 

          

448 

Table 1: Free radical scavenging capacity of Anacardium occidentale leaves extracts 

 

Concentration Abs. of ascorbic acid Abs. of test % AA of ascorbic acid %AA of Test 

50 µg/ml 0.038±0.005 0.027±0.002 7.31±0.70 17.88±0.61 

100µg/ml 0.117±0.001 0.094±0.004 28.72±0.62 35.77±0.23 

150 µg/ml 0.194±0.003 0.169±0.002 47.42±0.54 54.20±0.05 

200 µg/ml 0.263±0.002 0.237±0.006 68.29±0.26 74.52±0.57 

250 µg/ml 0.342±0.002 0.303±0.007 89.70±0.18 92.68±0.29 

*Abs of DPPH= 0.368 at λmax 517 nm 

Values are mean ± SEM of six determinations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. IC50 value of 50% ethanolic extract of Anacardium occidentale 

leaves EC50 (For test) = 151.78 ± 0.016µg/ml 

EC50 (For ascorbic acid) = 137.86 ± 0.032 µg/ml 

Calibration curve of gallic acid 

To get information on absorption, the standard curve for gallic acid was calculated and plotted in distilled water. This 

information is used to compute the regression coefficient and Beer's law's range. (Table 2 and Figure 2). 

 

Table 2. Absorbance of gallic acid in different concentration 

At λmax 765nm 

Concentration Absorbance 

200 µg/ml 0.027±0.002 

400 µg/ml 0.086±0.006 

600 µg/ml 0.143±0.002 

800 µg/ml 0.197±0.009 

1000 µg/ml 0.255±0.009 
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Figure 2. Calibration curve of gallic acid 

Calculation for TP/g of extract 

Absorbance of 50% ethanolic Anacardium occidentale leaves extract = 1.619 

So, using the gallic acid standard equation, we may determine the total phenol content. 

y = 0.0003x - 0.0285 

 

 

Putting the value of Y =1.619 (Absextraxt) 

y + 0.0285 
X = 

0.0003 

 

 
X= 54991.66 µg/ml 

X=54.991 mg/ml 

1.619 + 0.0285 
X = 

0.0003 

The total phenolic contents in the examined 50% ethanolic Anacardium occidentale leaves extract using the Folin- 

Ciocalteu’s reagent is expressed in terms of gallic acid equivalent (the standard curve equation: y = 0.0003x - 0.0285, 

R² = 0.9998). The results for total phenol concentration are presented as mg of GAE/g of extract (Table 3). The 

analysed 50% ethanolic Anacardium occidentale leaves extract had a total phenolic content of 54.991 mg TP/g. 

 

Table 3. Total phenolic contents in the 50% ethanolic Anacardium occidentale leaves extract expressed in 

terms of gallic acid equivalent (mg of GAE/g of extract) 

Extract mg of GAE/g of extract 

50% ethanolic extract 20.83 ± 0.169 

 

Data expressed as gallic acid equivalent (GAE) mg/gm of the extract, 

Values are mean ± SEM of triplicate determinations 

Superoxide radical scavenging activity 

A 50% ethanolic extract of Anacardium occidentale leaves and ascorbic acid concentrations ranging from 100 to 500 

g/ml were tested for their abilities to scavenge superoxide radicals. The extract's superoxide scavenging activity was 

shown to be strong as concentration was increased when compared to ascorbic acid. The 50% ethanolic leaves 

extract from 
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Anacardium occidentale acts as a potent superoxide anion scavenger and may be used therapeutically to combat 

oxidative stress. (Table 4, Figure 3). 

 

Table 4. Superoxide Radical scavenging activities of Extract at different concentrations 

Concentration Abs. of test 
Abs. of ascorbic 

acid 
%AA of Test 

% AA of ascorbic 

acid 

100µg/ml 0.074±0.004 0.058±0.002 20.05±0.042 15.71±0.081 

200µg/ml 0.137±0.006 0.104±0.003 37.12±0.073 28.18±0.042 

300µg/ml 0.209±0.004 0.154±0.002 56.63±0.095 41.73±0.044 

400µg/ml 0.262±0.002 0.197±0.002 71.00±0.027 53.38±0.075 

500µg/ml 0.331±0.003 0.249±0.003 89.70±0.018 67.47±0.096 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. IC50 value of 50% ethanolic extract of Anacardium occidentale 

leaves Table 5. EC50 values of Superoxide radical scavenging 

 

 

 

 

 

Each value in the table is represented as mean ± SD (n = 3). 

 

Hydrogen peroxide radical scavenging activity 

The scavenging effect of 50% ethanolic leaves extract of Anacardium occidentale on hydrogen peroxide was 

concentration-dependent (100-500 μg/ml) as illustrated in Figure 4. Excellent H2O2 scavenging activity was shown 

by the Anacardium occidentale leaves extract. (EC50 181.78 ± 0.04 µg/ml), in contrast, ascorbic acid only showed 

162.31 

± 0.12 µg/ml. The scavenging activities of Anacardium occidentale leaves extract was (EC50 181.78 ± 0.04 µg/ml) 

(Table 7). The extract's EC50 values for scavenging hydrogen peroxide differed substantially from those obtained for 

ascorbic acid. 
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Extract EC50 values (μg/ml) of Superoxide radical scavenging 

50% Extract 256.91 ± 0.033µg/ml 

Ascorbic acid 228.48 ± 0.096µg/ml 
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Table 6. Antioxidant activity of 50% ethanolic extract of Anacardium occidentale at various concentrations. 

 

Concentration Abs. of ascorbic acid Abs. of test % AA of ascorbic acid %AA of Test 

100µg/ml 0.648±0.003 0.781±0.007 27.35±0.033 32.96±0.074 

200µg/ml 0.927±0.005 1.051±0.054 39.13±0.004 44.36±0.047 

300µg/ml 1.176±0.002 1.347±0.003 49.64±0.011 56.85±0.094 

400µg/ml 1.465±0.004 1.625±0.005 61.84±0.004 68.59±0.043 

500µg/ml 1.735±0.003 1.92±0.006 73.23±0.076 81.04±0.068 

Each value represents a mean ± SD (n = 3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 . IC50 value of 50% ethanolic extract of Anacardium occidentale 

leaves Table 7. EC50 values(μg/ml) of Hydrogen peroxide radical 

scavenging 

 

 

 

 

Each value in the table is represented as mean ± SD (n = 3) 

 

Preliminary phytochemical screening: 

Alkaloids, glycosides, flavonoids, steroid, carbohydrates, protein, amino acids, tannins, lipids, and oils, as well as 

phenolic compounds, were found in the 50% ethanolic extract of Anacardium occidentale leaves after performing 

qualitative phytochemical tests. 

 

Toxicity studies: 

The 50% ethanolic extract of Anacardium occidentale leaves had a high safety profile up to 4000 mg/kg b.w., 

according to the acute toxicity investigation. All animals appeared to be in good health, and there was no mortality 

up to 4000 mg/kg throughout the first 24 hours and for the following 14 days, in accordance with OECD 

(Organization for Economic Co-operation and Development) Guideline 425. Physical and behavioural evaluations 

of the experimental animals revealed no overt signs of acute toxicity, such as lacrimation, appetite loss, tremors, hair 

erection, salivation, or diarrhoea, suggesting high safety margins. 100, 200, and 400 mg/kg were the doses chosen 

for antiulcer research, respectively. 
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Extract EC50 values(μg/ml) of Hydrogen peroxide radical scavenging 

50% Extract 181.78 ± 0.04 µg/ml 

Ascorbic acid 162.31 ± 0.12µg/ml 
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Antiulcer activity: 

 
Pyloric ligated induced ulcer in rats: 

Ulcer index and percent protection: 

The Anacardium occidentale leaf extract in 50% ethanol was administered orally to different groups twice daily for 

five days in doses of 100, 200, or 400 mg/Kg, and the experiment was conducted on overnight fasted rats on the 6th 

day. Anacardium occidentale oral treatment decreased the index of gastric lesion compared to a control group in a 

dose-related manner in a pylorus ligation ulcer model. (Table 8) 

 

Gastric secretion study (Effect on volume, acid and pepsin secretion): 

The effect of Anacardium occidentale leaf extract in 50% ethanol showed a tendency for volume, acid-pepsin 

concentration, and output to decrease. The well-known standard cytoprotective drug Ranitidine, however, had little to 

no impact on volume, acid and pepsin concentrations, or acid production, although it did show a significant decrease 

in peptic output. (Table 9) 

 

Table 8. Effect of 50% ethanolic extract of leaves of Anacardium occidentale (twice daily for five days) on 

Pylorus ligation-induced gastric ulcers. 
 

 

Group 

 

Treatment 
Dose 

(mg/kg) 

Ulcer index 

(mm2/rat) 

 

Percent protection 

I Pylorus ligation - 16.3  2.8 - 

II Anacardium occidentale extract 100 7.2  2.2a 55.82 

III Anacardium occidentale extract 200 4.2  2.0b 74.23 

IV Anacardium occidentale extract 400 2.5  1.3c 84.66 

V Ranitidine 50 2.0  1.6c 87.73 

Values are expressed as Mean ± SEM for 6 rats in each group. a P < 0.05, compared to respective pylorus ligated 

group. b P < 0.01 compared to respective pylorus ligated group. c P < 0.001 compared to respective pylorus ligated 

group. 

Table 9. Effect of 50% ethanolic extract of leaves of Anacardium occidentale on gastric secretion in 4 h 

pylorus ligaed rats: effect on volume, pH acid and pepsin. 

 

 

Treatment 

 

Dose 

(mg/k 

g) 

 

Volume 

(ml/100g) 

 

pH 

Acid Pepsin 

Concentratio 

n 

(Eq/ml) 

Output 

(Eq/4 h) 

Concentratio 

n 

(mol/ml) 

Output 

(mol/4 h) 

Positive 

Control 

- 2.47  0.17 2.42 ± 

0.12 

98.1  15.5 284.4  38.9 295.3  31.5 729.4  89.3 

Anacardium 

occidentale 

extract 

400 2.04  0.28 5.85 ± 

0.13a 

70.6  11.9 144.0  30.7 286.1  33.6 383.6  79.3 

Ranitidine 50 2.11  0.19 6.48 ± 

0.13a 

86.0  8.1 181.5  29.3 1204.8  29.6 453.2  69.7a 

Values are mean  SEM of 6 rats in each group. aP<0.05 compared to respective control group. 
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Macroscopic examination: 

Macroscopical examination of the stomachs dissected from animals significantly showed a gatric ulcer protective 

effect in animals treated with 50% ethanolic extract of leaves of Anacardium occidentale at 100, 200 and 400 mg/kg 

b.w. and standard drug, ranitidine 50 mg/kg b.w. (Figure 5). 
 

 

Figure 5. Gross appearances of gastric mucosal lesions in rat stomach: 

 

Histopathology: 

The size and frequency of ulcers in the control (pylorus ligation) group were greater than in the other treated groups, 

and according to histological evaluation of stomach tissue sections, extensive necrosis, lesions, and damage occurred 

in the epithelial mucosa and gland cells. These cells were degenerated epithelial cells with black nuclei and 

eosinophilic cytoplasm, and they were separated from the underlying layer. In this area, hemorrhages were visible 

(Figure 6-B). In treatment groups, ulcers were observed, but they were decreased at doses of 100 mg/kg, 200 mg/kg 

and 400 mg/kg of Anacardium occidentale extract. The ulcers in the 100 mg/kg group were limited to the upper part 

of the glands (Figure 6-D). The number of ulcers decreased in the 200mg/kg group, and the mucosal cells showed 

necrosis (Figure 2-E). In the treated 400 mg/kg group showed focal mucosal ulceration consisting of degenerated cells 

and also contain few regenerated epithelial cells. (Figure 2-F) (Figure 6). 
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Figure.6. Histopathology of Pylorus ligation induced ulcer with treated animals 
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DISCUSSION 

Free radicals are known to contribute significantly to a variety of clinical symptoms. By scavenging free radicals, 

antioxidants protect humans from a variety of illnesses. To have an effect, they either scavenge reactive oxygen species 

or safeguard the antioxidant defence mechanisms. 2,2-diphenyl-1-picrylhydrazyl radical (DPPH) solution bleaching 

is a method for determining a substances capacity to give electrons.[23] The method depends on the addition of an 

antioxidant or radical species that decolorizes the DPPH solution to scavenge the DPPH. The amount of colour change 

is inversely related to the antioxidant content and potency. A sizable decrease in the absorbance of the reaction mixture 

demonstrates the test compound's substantial free radical scavenging activity.[24] The study's findings indicate that the 

plant extract contains phytochemical elements that can donate hydrogen to a free radical in order to scavenge the 

potential harm. One important biological source of reactive oxygen species is considered to be the superoxide 

radical.[25] While being a weak oxidant, superoxide anion produces singlet oxygen and potent and hazardous hydroxyl 

radicals, both of which contribute to oxidative stress.[26] One of the powerful reactive oxygen species in the biological 

system is the hydroxyl radical. Cellular harm results from its reaction with the polyunsaturated fatty acid moiety of 

phospholipids in cell membranes.[27-28] The hydroxyl radical is viewed as a harmful species in pathophysiological 

processes because it can harm practically every biological molecule and is involved in the development of cancer, 

mutagenesis, and cytotoxicity.[29-30]. Hydroxyl radicals were created as a result of the reaction between H2O2 and the 

ferrous that would react with 2-deoxyribose. The process was stopped by adding TBA reagent, which turned red if 

malonaldehyde were to be created as a result of the reaction between the radical and 2-deoxyribose. The antioxidant 

activity of an extract, which is shown by the low intensity of the red colour, is directly connected with its capacity to 

scavenge hydroxyl radicals.[31] Hydrogen peroxide occurs naturally in small amounts in the air, water, human body, 

plants, microorganisms, and food.[32] Hydroxyl radicals (•OH), which can initiate lipid peroxidation and harm DNA, 

may be produced as a result of H2O2 breaking down quickly into oxygen and water.[33] The 50% ethanolic extract of 

Anacardium occidentale was efficient at scavenging hydrogen peroxide due to the presence of phenolic groups that 

may give electrons to hydrogen peroxide and neutralise it into water. Polyphenols, also referred to as phenols, are a 

diverse group of secondary plant metabolites found in plants and plant-based products. Due to their redox 

characteristics, phenolic chemicals are very important for plant’s overall antioxidant functions. In general, phenolic 

compounds act as antioxidants by scavenging lipid free radicals and preventing the synthesis of hydroperoxides, 

which can be transformed into free radicals later.[34-35] Plant phenolic compounds have a significant scavenging 

effect because of their hydroxyl groups. Flavonoids, which are found in plants naturally, are regarded to have a 

positive effect on human health. It has been shown that flavonoids are effective at scavenging free radicals and the 

majority of oxidising chemicals, including singlet oxygen.[36] Our findings suggested that phenolic acids and 

flavonoids may be the main sources of the antioxidant activity because there was a significant correlation between 

the EC50 values of the radical scavenging activity of a 50% ethanol extract of Anacardium occidentale and the 

amounts of phenolic or flavonoid content. However, there was no correlation found when it came to scavenging 

hydrogen peroxide radicals. The Folin-Ciocalteu method is known to produce a variety of phenolic chemicals that 

react in various ways. Similar to this, the molecular antioxidant response of phenolic substances varies significantly 

according to their chemical structure.[37] The extract may also contain additional chemical components like sugars or 

ascorbic acid that could interfere in some way.[38] Autodigestion of the stomach mucosa, a reduction in mucosal 

blood flow, and the breakdown of the gastric mucosal barrier may all contribute to pylorus ligation-induced 

ulcers.[39] They frequently cause lesions, ulcers, and possibly fatal perforations and haemorrhages in the 

gastrointestinal tract.[40] The amount of gastric secretion is a crucial factor in the development of a gastric ulcer 

because it exposes the stomach lumen to accumulated acid.[41] The antiulcer effectiveness of a 50% ethanolic extract 

of Anacardium occidentale leaves gives considerable restoration of gastric juice volume, pH, free acidity, and total 

acidity in a pylorus ligation model. Thus, the available data imply that the digestion of gastric juice that had been kept 

was hampered by a 50% ethanolic extract of Anacardium occidentale leaves. Acetylcholine released by 

postganglionic enteric neurons, histamine released by enterochromaffin-like cells in the oxyntic glands, and gastrin 

secreted by G cells in the pyloric gastric glands all increase stomach acid production.[42] It follows that an 

antihistamine effect that blocks H2 receptors in the stomach should be to blame for the decrease in 
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gastric acidity and secretory volume in experimental rats fed with 50% ethanolic extract. These findings show that 

high extract dose (400 mg/kg body weight) can effectively prevent peptic ulcers induced by gastric hyperacidity. 

 

CONCLUSION 

The current studies assessed the antioxidant and antiulcer activity of an extract that has the ability to scavenge the 

stable radical species DPPH and showed a protective impact on a pylorus ligated caused peptic ulcer in a dose- 

dependent manner. Now that we know that Anacardium occidentale leaf extracts extracted in 50% ethanol had 

substantial antioxidant activity with appreciable IC50 values in the scavenging of DPPH radicals, we can reach that 

conclusion. The substantial antioxidant and antiulcer activity of the 50% ethanolic extract may be due to the high 

phenolic content, which contains tannins and flavonoids. 
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