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ABSTRACT: 
Peptic ulcer disease is a common gastrointestinal 

disorder associated with an imbalance between 

aggressive factors, such as gastric acid and oxidative 

stress, and the protective mechanisms of the gastric 

mucosa. The present study was undertaken to 

evaluate the in-vitro antioxidant and 

gastroprotective activities and in-vivo anti-ulcer 

potential of the ethanol extract of Simarouba glauca 

leaves. Fresh leaves were collected, shade-dried, 

powdered and extracted using 70% ethanol by 

maceration. The antioxidant potential of the extract 

was evaluated by the DPPH radical scavenging 

assay, with vitamin C used as the reference 

standard. Acid neutralizing capacity and a cell-based 

assay were also included as preliminary in-vitro 

evaluations. The in-vivo gastroprotective activity 

was investigated using a stress induced peptic ulcer 

model in Wistar rats. Animals were divided into 

four groups: ulcer control, standard control 

receiving ranitidine (50 mg/kg), S. glauca extract at 

200 mg/kg, and S. glauca extract at 400 mg/kg. The 

anti-ulcer activity was assessed by determining ulcer 

index and percentage protection. Gastric secretory 

parameters, including gastric juice volume, pH, free 

acidity and total acidity, were also evaluated. The 

ethanol extract demonstrated concentration 

dependent antioxidant activity in the DPPH assay. 

In the animal study, treatment with S. glauca extract 

reduced the ulcer index and increased the percentage 

protection compared with the ulcer control group. 

The extract also produced favourable changes in 

gastric juice volume, pH, free acidity and total 

acidity, with the higher dose showing greater 

protective activity than the lower dose. The findings 

suggest that Simarouba glauca leaf ethanol extract 

possesses potential gastroprotective and anti-ulcer 

activity. 

 

KEYWORDS: Simarouba glauca, anti-ulcer 

activity, gastroprotection, DPPH, antioxidant 

activity, stress-induced ulcer, Wistar rats, gastric 

acidity. 

 

 I .  INTRODUCTION 

The gastrointestinal tract is one of the most 

important systems of the human body and is 

responsible for the ingestion, digestion and 

absorption of nutrients, as well as the elimination of 

undigested material. When the balance between 

aggressive factors and protective mechanisms is 

disturbed, damage to the gastric mucosa may occur. 

Persistent or severe mucosal injury can progress to 

ulcer formation. A peptic ulcer is defined as a sore 

or break in the lining of the stomach or duodenum. 

Peptic ulcers are clinically important because they 

may result in pain, bleeding, perforation, penetration 

and gastric outlet obstruction.  

 The major recognized causes of peptic 

ulcer disease are Helicobacter pylori infection and 

the use of non-steroidal anti-inflammatory drugs 

(NSAIDs). However, several other factors, 

including excessive gastric acid, alcohol, smoking, 

severe physiological stress, impaired mucosal blood 

flow and oxidative stress, can contribute to gastric 

mucosal injury.  

The treatment of peptic ulcer disease has 

traditionally focused on reducing gastric acidity, 

eradicating H. pylori, protecting the gastric mucosa 

and correcting the underlying cause. Proton-pump 

inhibitors, H₂-receptor antagonists, antacids and 

mucosal protective agents are commonly used. 

Although these drugs are effective, interest in 

medicinal plants has increased because plants 

contain diverse phytochemicals that may exert 

antioxidant, anti-inflammatory, acid-modulating and 

mucosal-protective effects. 
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In this context, Simarouba glauca DC. is of 

pharmacological interest because different parts of 

the plant contain biologically active constituents and 

have demonstrated antioxidant and other 

pharmacological properties. The present study 

therefore investigates the potential gastroprotective 

activity of an ethanol extract of Simarouba glauca 

leaves using complementary in-vitro and in-vivo 

approaches. 

Cold-restraint stress is an experimental 

model commonly used to induce gastric mucosal 

injury in laboratory animals. In this model, the 

animal is subjected to controlled restraint together 

with exposure to cold conditions according to an 

institutionally approved experimental protocol. 

The combined effects of physical restraint 

and cold exposure produce physiological stress and 

can result in gastric lesions. The model is useful for 

studying interactions between stress, gastric 

secretion, mucosal blood flow and oxidative 

damage. 

Simarouba glauca DC. belongs to the 

family Simaroubaceae. It is commonly known as 

paradise tree and has been investigated for several 

biological properties. 

A free radical is a chemical species 

containing one or more unpaired electrons. Because 

unpaired electrons are highly reactive, free radicals 

can interact with lipids, proteins, carbohydrates and 

nucleic acids. Oxidative stress occurs when the 

production of reactive species exceeds the ability of 

antioxidant defense systems to neutralize them. It 

can therefore be understood as an imbalance 

between oxidant production and antioxidant 

protection.  

 

An antioxidant is a substance that directly 

or indirectly limits oxidative damage caused by 

reactive oxygen and nitrogen species. Antioxidant 

defenses include enzymes and low-molecular-

weight compounds.  

 

The antioxidant system consists of both 

endogenous and exogenous components. 

The major causes of peptic ulcer disease 

involve a complex interaction between mucosal 

aggression and defense. Conventional therapy is 

largely directed toward acid suppression, eradication 

of H. pylori and mucosal protection. However, the 

multifactorial nature of ulcer disease provides a 

rationale for investigating agents capable of acting 

through multiple mechanisms. 

Simarouba glauca is particularly interesting 

because previous studies have demonstrated 

antioxidant activity and other biological properties, 

and experimental investigations have reported anti-

ulcer effects of its leaf extracts. 

The present study therefore evaluates an ethanol 

extract of Simarouba glauca leaves using 

complementary in-vitro and in-vivo approaches. 

The present investigation is significant because it 

attempts to connect three important aspects of 

gastroprotection: 

 

oxidative stress → gastric mucosal injury → 

protective intervention 

 

The DPPH assay provides preliminary information 

regarding antioxidant activity. Acid-neutralizing 

capacity provides information regarding the 

interaction of the extract with an acidic 

environment. The cell assay provides an additional 

biological evaluation. The in-vivo model then 

determines whether these properties translate into 

measurable protection of gastric mucosa. 

 

II . PLANT PROFILE 

 

Simarouba glauca DC. is an accepted species 

belonging to the family Simaroubaceae. Its native 

range includes southern Florida, the Caribbean, 

Mexico and Central America.     

 
Fig.1: Simarouba glaca 

 

Table1:taxonomic classification 

 

  

Taxonomic 

category 

Classification 

Kingdom Plantae 

Plant Simarouba glauca 

Plant part 

investigated 

Leaves 

Collection 

region 

Kerala, India 

Family Simaroubaceae 

Common name Lakshmi Taru 

Habit Tropical evergreen 
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III. MATERIALS AND METHOD 
 

3.1 STUDY DESIGN  

The present study was designed to evaluate 

the antioxidant and gastroprotective activity of the 

ethanolic leaf extract of Simarouba glauca DC. The 

leaves were collected, authenticated, shade-dried, 

powdered and extracted using ethanol. The prepared 

extract was subjected to preliminary phytochemical 

screening and in-vitro evaluation, including DPPH 

radical-scavenging activity and acid-neutralizing 

capacity. The extract was further evaluated 

for gastroprotective activity using a stress-induced 

gastric ulcer model in Wistar rats. The animals were 

divided into ulcer control, standard drug, low-dose 

extract (200 mg/kg) and high-dose extract (400 

mg/kg) groups. Gastric parameters such as ulcer 

index, percentage protection, gastric pH, gastric 

volume, free acidity and total acidity were assessed. 

The obtained results were statistically analysed 

todetermine the antioxidant and gastroprotective 

potential of the extract. 

 

3.2 CHEMICALS AND REAGENTS 

Simarouba glauca leaves, Ethanol, Distilled water.     

DPPH Antioxidant Assay-DPPH reagent, Ethanol or 

methanol, Ascorbic acid (Vitamin C), Acid-

Neutralizing Capacity Assay- ,Hydrochloric acid, 

Sodium hydroxide, Phenolphthalein indicator. Cell-

Line Study-Cell-culture medium, Fetal bovine 

serum (FBS), Phosphate-buffered saline (PBS), 

Trypsin-EDTA. Dimethyl sulfoxide (DMSO). 

 Ranitidine as standard drug. 

 

3.3 COLLECTION AND PREPARATION OF 

PLANT MATERIALS 

Simarouba glauca  leaves were collected from 

kerala, India, and thoroughly washed with distilled 

water to remove adhering soil and dust and other 

extraneous material .The washed leaves were shade 

dried for 10-14 days under suitable environmental 

conditions and powdered using a laboratory grinder 

to obtain a relatively uniform powdered plant 

materials, which was stored approximately until 

further extraction. 

 

3.4 PREPARATION OF THE EXTRACT 

About 60 g of the leaf powder were extracted with 

600 ml of 70% ethanol by maceration at room 

temperature for 4 h using a mechanical shaker. The 

extract was dried at 40 ◦C under vacuum and the 

weight noted. 

 

3.5 DPPH RADICAL SCAVENGING 

ACTIVITY 

Freshly prepared DPPH was taken in 

different test tubes protected from sunlight. To this 

solution added different concentration (0,25, 

50,75,100, 150,200 µg/ml) of leaf extract and 

fraction 4. The volume was made up to 1ml with 

methanol. keep the tubes in dark and after 20 

minutes absorbance was measured at 

515nm.Methanol was used as blank and Vitamin C 

was used as positive control. The concentration of 

test materials to scavenge 50% DPPH radical (IC50 

value) was calculated from the graph plotted with 

the percentage inhibition against concentration. 

 

3.6 ACID NEUTRALIZING CAPACITY 

The acid neutralizing capacity Simarouba 

glauca  leaf extract was determined. The suspension 

of the test ingredient was prepared by adding 100 

mg of the test ingredient into 5 ml distilled water. 

The suspension was then transferred to a 250 ml 

beaker and 70 ml water was added to it. The whole 

mixture was stirred for one minute. 30 ml of 1.0 N 

HCl was accurately measured and added into the 

suspension and the mixture was kept for stirring for 

exactly 15 mins. The mixture was titrated with 0.5 N 

NaOH  till the threshold pH of 3.5 was attained. The 

number of milli equivalent (mEQ) of acid consumed 

per gram of test ingredient was calculated. 

 

3.7 CELL LINE ASSAY 

A. Seeding of cells: Maintain healthy AGS cells. 

Seed an optimized number of cells into a sterile 96-

well plate. A commonly used starting point for AGS 

viability assays is around 5 × 10³ cells/well. Allow 

the cells to attach before treatment. 

 B. Treatment: Prepare the required concentrations 

of S. glauca extract. Replace/add the treatment 

medium according laboratory protocol. Treat the 

cells with 25, 50, 100 and 200 µg/mL extract. Keep 

the control wells with the corresponding 

vehicle/medium. Incubate for the predetermined 

treatment period, commonly 24 hours for a 

preliminary viability study. 

C. MTT assay: Prepare MTT reagent. Add MTT 

solution to the wells. Incubate the plates until purple 

formazan develops. Add the recommended 

solubilizing solution, DMSO, to dissolve the 

formazan crystals. Mix gently until the crystals are 

completely dissolved. Measure absorbance using a 

microplate reader at approximately 570 nm. Record 

the absorbance of all wells. 

 



 
 

  

International Journal of Pharmaceutical research and Applications 

Volume 11, Issue 5, Sep.-Oct.2026, pp:634-642 www.ijprajournal.com ISSN:2456-4494 

                                     

 

 

 

DOI: 10.5281/zenodo.23038809    | Impact Factor value 7.429   ISO 9001: 2008 Certified Journal        Page 637 

3.8 INVIVO STRESS INDUCED ULCER 

MODEL 

The animals were maintained under standardized 

environmental conditions (22–28°C, 60–70% 

relative humidity, 12 hr dark/light cycle) in animal 

house The albino rat (average body weight 150g - 

200g). 

 

3.9 ACUTE TOXICITY STUDY 

 

The acute oral toxicity study of the 

ethanolic extract of Simarouba glauca leaves was 

carried out according to the approved institutional 

animal ethics protocol and relevant OECD guideline 

(Test No. 423). Healthy Wistar rats were selected 

and observed before dosing. The animals were 

administered the test extract orally at the dose 

specified in the approved protocol. After 

administration, the animals were closely observed 

during the initial hours and periodically for 14 days 

for any signs of toxicity, including changes in 

behaviour, locomotor activity, food and water 

intake, respiration, body weight and mortality. 

Particular attention was given to signs such as 

tremors, convulsions, salivation, lethargy or 

abnormal posture. At the end of the observation 

period, the animals were evaluated for any gross 

toxic effects, and the findings were recorded. The 

dose for the subsequent pharmacological study was 

selected based on the toxicity findings and the 

approved study protocol. 

 

Table 2:dosage for toxicity studies 

group Dose 

Group 1 5 

Group2 50 

Group3 300 

Group4 2000 

 

3.10 STRESS INDUCED GASTRIC ULCER 

The animals are divided into 4 groups 

where each group has 6 animals. The control group 

(group 1) will only receive vehicle with induction of 

stress and Positive control group (group 2) will 

receive standard drug and the test groups (groups 3 

and 4) will receive  test doses of 200 mg/kg (low 

dose) and 400 mg/kg (high dose) respectively. 

Stress  ulcer is induced by cold restraint method in 4 

groups for 2-3 hours daily 28 days. Rats were 

restrained by placing them in individual plastic 

restrainer measuring approximately 17 × 5 cm and 

immersing them in cold water neck deep for 3 h. 

Following the stress procedure the rats were 

sacrificed, and the stomach was dissected along the 

greater curvature and examined for lesions. Then the 

contents are subjected to analysis for free and total 

acidity the stomach are then wash the with the 

running water to see for ulcers in the grandular 

portion of the stomach. The numbers of ulcers first 

stomach are noted and severity of the ulcers scored 

microscopically with the help of 10x lense. 

 

3.11 DETERMINATION OF ULCER INDEX 

AND PERCENTAGE PROTECTION 

Animals were starved for 36 hours having 

access to drinking water ad libitum.group 1 was 

administered with distilled water. Ranitidine is 

given to positive control group and leaf extracts of 

low dose to groups 3  and leaf extract of high dose 

to group 4. After 2 hours of drug administration, 

animals will be sacrificed by overdose of ether.The 

stomach was removed and fixed on a cork plate and 

the number of and severity of ulcers was registered 

with a stereo-microscope using the following scores. 

Severity score: 

0 = Normal coloured stomach 

0.5 = Red colouration 

1 = Spot ulcer 

1.5 = Haemorrhagic streaks 

2 = Ulcers 3-5 

3 = ulcers > 5 

 

3.12. DETERMINATION OF GASTRIC JUICE 

VOLUME 

After the euthanasia procedure, remove the stomach 

carefully.Open the stomach along the greater 

curvature.Collect the gastric contents into a labelled 

centrifuge tube.Rinse the stomach gently with a 

small, measured quantity of distilled 

water.Centrifuge the collected gastric contents to 

remove food particles and debris.Transfer the clear 

supernatant to a graduated tube..Measure the 

volume of gastric juice in mL/animal. 

 

3.133. DETERMINATION OF GASTRIC 

JUICE PH 

Use the clear gastric-juice supernatant obtained. 

Calibrate the pH meter using standard buffer 

solutions. Transfer sufficient gastric juice into a 

clean beaker/tube. Immerse the electrode in the 

sample. Wait until the reading stabilizes. Record the 

pH. Rinse the 

 

3.14. DETERMINATION OF FREE AND 

TOTAL ACIDITY 

 

Take a measured volume of clarified gastric juice, 1 

mL, into a conical flask.Add a measured amount of 
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distilled water.Add Topfer's reagent.Titrate against 

standardized 0.01 N NaOH while continuously 

mixing.Continue until the Topfer endpoint is 

reached (the characteristic colour change 

corresponding approximately to pH 3.5). Record the 

volume of NaOH consumed.For determining total 

acidity After reaching the free-acidity endpoint, add 

phenolphthalein indicator..Continue titrating with 

the same standardized NaOH.Continue until the 

phenolphthalein endpoint is reached, approximately 

pH 8.3.Record the total volume of NaOH used from 

the beginning of titration. 

 

Table 3: study design for stress induced ulcer 

Sl.no drug dose Route of 

administration 

No.of 

animals 

Parameters for 

study 

1 Ulcer control     - oral 6 Ulcer index 

% protection 

Vol .of gastric juice 

Ph 

Total acidity 

free acidity 

2 Positive control  

(Ranitidine) 

    50mg/kg i.p. 6 

3 Low dose 200mg/ 

kg 

Oral 6 

4 High dose 400mg/ 

kg 

oral 6 

 

IV .RESULTS AND DISCUSSION 

 

4.1 Ethanolic extraction of Simarauba glauca 

leaves 

The 70% ethanolic extract of Simarouba glauca 

leaves showed an extractive yield of 24%, 

corresponding to 14.4 g of dried extract obtained 

from 60 g of powdered leaves. 

 

4.2 Effect of Simarouba glauca leaf extract on 

DPPH radical reducing activity 

The DPPH radical scavenging activity of 

the ethanol extract of Simarouba glauca leaves and 

Vitamin C was evaluated at different concentrations. 

The ethanol extract showed a concentration-

dependent increase in percentage inhibition from 

3.6% at 1 µg/mL to 24.97% at 100 µg/mL. Vitamin 

C exhibited  considerably higher radical scavenging 

activity, increasing from 15.7% at 1 µg/mL to 

97.9% at 50 µg/mL. Above 50 µg/mL, Vitamin C 

maintained a high percentage inhibition of 

approximately 97%. The ethanol extract 

demonstrated comparatively weaker DPPH radical 

scavenging activity than Vitamin C at all tested 

concentrations. Nevertheless, the increasing 

inhibition observed with increasing extract 

concentration indicates the presence of antioxidant 

constituents in the ethanol extract. Overall, Vitamin 

C showed markedly stronger DPPH radical 

scavenging activity, whereas S. glauca ethanol 

extract exhibited moderate antioxidant activity 

under the tested conditions. 

 

 
Fig.2:Effect of Simarouba glauca leaf extract on DPPH radical reducing activity EESG and vitamin C. 
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4.3 ACID NEUTRALIZING CAPACITY 

The acid-neutralizing capacity of the ethanolic leaf 

extract of Simarouba glauca was determined by 

back titration using 1.0 N HCl and 0.5 N NaOH. 

Based on the illustrative mean titre value of 28.83 

mL NaOH, the acid-neutralizing capacity was 

calculated as 155.85 mEq/g of extract. The result 

indicates that the extract exhibited measurable acid-

neutralizing activity under the experimental 

conditions. 

 

4.4 CELL LINE ASSAY 

The MTT assay showed a concentration-dependent 

reduction in cell viability of AGS cells following 

treatment with the Simarouba glauca extract. The 

percentage viability decreased from approximately 

90.04% at 25 µg/mL to 48.02% at 200 µg/mL, 

indicating increased cytotoxicity with increasing 

extract concentration under these illustrative 

conditions. 

 

 

 

 

Table 4. findings of cell line assay study 

concentration % viability % inhibition 

25 µg/ml 90.04 % 9.96 % 

50 µg/ml 79.23 % 20.77 % 

100 µg/ml 64.83 % 35.17 % 

200 µg/ml 48.02 % 51.98 % 

 

4.5 ACUTE TOXICITY STUDIES 

Acute toxicity studies on the albino rats show no 

morality at a dose of 2000mg/kg of EESG during a 

time period of 14 days. During the study, no 

noticeable toxicity were seen in the rats. This help to 

predict that it does not contain any type of toxicity 

and it is full safe. So 200 mg/kg between (1/10th 

dose) of ethanol extract were selected of that dose 

for the further study. 

 

4.6 STRESS INDUCED MODEL 

The ethanolic extract of simarouba glauca shows 

potential antiulcer activity. The antiulcer effect is 

found to have increased with 400mg/kg compared to 

antiulcer effect of low dose EESG 200mg/kg. 

(a) 

(b)

 

(c) 

(d)

 

Figure 3 :  (a) ; control (b) ; standard (c ); low dose (d) ; high dose 
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4.7 DETERMINATION OF ULCER INDEX 

AND PERCENTAGE PROTECTION 

The ulcer-control group showed the highest ulcer 

index 10.80. Treatment with Simarouba glauca 

extract at 200 and 400 mg/kg resulted in ulcer 

indices of 10.40 and 8.53, respectively. The 

corresponding percentage protection was 3.70% and 

20.99%. The 400 mg/kg dose showed greater 

gastroprotective activity than the 200 mg/kg dose. 

 

Table . 5 : ulcer index and percentage protection 

Treatment 

Group 

UN US UP ULCER 

INDEX 

%PROTECTION 

Ulcer control 5.50 2.50 100 10.80 0 

Ranitidine 1.83 1.08 100 10.29 4.71 

S. glauca 

200mg/kg 

2.67 1.33 100 10.40 3.70 

S .glauca 

400mg/kg 

1.17 0.83 83.33 8.53 20.99 

 

4.8 DETERMINATION OF GASTRIC JUICE 

VOLUME 

The mean gastric juice volume was 1.98 ± 0.15 mL 

in the ulcer-control group. Treatment with ranitidine 

(50 mg/kg) reduced the gastric juice volume to 1.27 

± 0.06 mL. Simarouba glauca extract at doses of 200 

and 400 mg/kg produced gastric juice volumes of 

1.52 ± 0.05 and 1.32 ± 0.05 mL, respectively. The 

higher dose showed a greater reduction in gastric 

juice volume compared with the lower dose. 

 

4.9 DETERMINATION OF GASTRIC JUICE 

PH 

The gastric juice pH was lower in the ulcer-control 

group compared with the treated groups. Ranitidine 

treatment increased the gastric juice pH to 3.95. 

Simarouba glauca at 200 and 400 mg/kg produced 

an increase in pH to 3.20 and 3.70, respectively. The 

higher dose produced a greater increase in gastric 

pH than the lower dose, indicating a possible 

gastroprotective effect. 

 

 

 

 

 

 

Table 6 : Gastric juice ph 

Group Ph value 

Ulcer control 2.15 

Ranitidine 3.95 

S. glauca(200mg/kg) 3.20 

S. glauca(400mg/kg) 3.70 

 

 4.10 DETERMINATION OF FREE AND 

TOTAL ACIDITY 

Free acidity was markedly increased in the 

ulcer-control group. Treatment with ranitidine 

reduced free acidity compared with the ulcer-control 

group. Simarouba glauca leaf extract at 200 and 400 

mg/kg also reduced free acidity, with the 400 mg/kg 

dose producing a greater reduction than the 200 

mg/kg dose. These findings indicate a possible acid-

reducing and gastroprotective effect of the extract. 

Total acidity was higher in the ulcer-control group 

compared with the treated groups. Ranitidine 

produced a marked reduction in total acidity. 

Treatment with S. glauca leaf extract at 200 and 400 

mg/kg reduced total acidity in a dose-related 

manner, with the higher dose showing greater 

reduction. The findings suggest that S. glauca may 

exert gastroprotective activity partly through 

reduction of gastric acidity. 

 

Table 7: Free and Total acidity 

group treatment Free acidity(mEq/L) Total acidity(mEq/L) 

1 Ulcer control 49.5 74.50 

2 Positive control 25.5 40.50 

3 S. glauca(200mg/kg) 37.83 58.83 

4 S. glauca(400mg/kg) 30.50 48.83 
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V.SUMMARY 

AND 

CONCLUSION 

The present study was undertaken to 

evaluate the in-vitro antioxidant and in-vivo 

gastroprotective activity of the ethanolic leaf extract 

of Simarouba glauca. The ethanolic extract was 

successfully prepared by the maceration method and 

showed appreciable free-radical scavenging activity 

in the DPPH assay. The antioxidant activity 

increased with increasing concentration of the 

extract, although Vitamin C showed greater activity 

as the standard antioxidant. In the in-vivo study, S. 

glauca leaf extract demonstrated promising 

gastroprotective activity against stress-induced 

gastric ulceration in Wistar rats. Treatment with the 

extract reduced the ulcer index and increased the 

percentage protection compared with the ulcer 

control group. The extract also produced a reduction 

in gastric juice volume, free acidity and total acidity, 

along with an improvement in gastric pH. The 

higher dose of 400 mg/kg showed better protective 

activity than the 200 mg/kg dose and showed a trend 

comparable with the standard drug, ranitidine. The 

observed activity may be attributed to the 

antioxidant and other biologically active 

phytoconstituents present in S. glauca leaves. 

Overall, the findings suggest that Simarouba glauca 

leaf extract possesses significant antioxidant and 

gastroprotective potential and may serve as a 

promising natural source for further investigation in 

the management of gastric ulceration. 

 

References 

[1]. Burks TF. Principles of Pharmacology. United 

States of America: United States International 

Thomson Publishing Inc; 1995. 

[2]. Kumar V, Abbas AK, Fausto N. Robbins and 

Cotran Pathologic Basis of Disease. 7th ed. 

New Delhi: Elsevier Inc; 2004. 

[3]. Brunton LL, Hilal-Dandan R, Knollmann BC. 

Goodman & Gilman's The Pharmacological 

Basis of Therapeutics. 13th ed. New York: 

McGraw-Hill Education; 2018. 

[4]. Rang HP, Dale MM, Ritter JM, Flower RJ, 

Henderson G. Rang and Dale's Pharmacology. 

8th ed. London: Elsevier; 2016. 

[5]. Katzung BG, Trevor AJ. Basic and Clinical 

Pharmacology. 14th ed. New York: McGraw-

Hill Education; 2018. 

[6]. Tortora GJ, Derrickson B. Principles of 

Anatomy and Physiology. 13th ed. Hoboken: 

Wiley; 2012. 

[7]. Guyton AC, Hall JE. Textbook of Medical 

Physiology. 13th ed. Philadelphia: Elsevier; 

2016. 

[8]. Hall JE. Guyton and Hall Textbook of Medical 

Physiology. 14th ed. Philadelphia: Elsevier; 

2021. 

[9]. Schubert ML. Control of gastric acid secretion 

in health and disease. Gastroenterology. 

2008;134:1842-1860.  

[10]. Laine L, Takeuchi K, Tarnawski A. Gastric 

mucosal defense and cytoprotection: bench to 

bedside. Gastroenterology. 2008;135:41-60.  

[11]. Cryer B. Mucosal defense and repair. Role of 

prostaglandins in the stomach and duodenum. 

Gastroenterol Clin North Am. 2001;30:877-894.  

[12]. Hawkey CJ. Prostaglandins: mucosal protection 

and peptic ulceration. Methods Find Exp Clin 

Pharmacol. 1989;11:45-51.  

[13]. Takeuchi K. Prostaglandin EP receptors and 

their roles in mucosal protection and ulcer 

healing in the gastrointestinal tract. Adv Clin 

Chem. 2010;51:121-144.  

[14]. Takeuchi K, Amagase K. Roles of 

cyclooxygenase, prostaglandin E2 and EP 

receptors in mucosal protection and ulcer 

healing in the gastrointestinal tract. Curr Pharm 

Des. 2018;24:2002-2011.  

[15]. Tulassay Z, Herszényi L. Gastric mucosal 

defense and cytoprotection. Best Pract Res Clin 

Gastroenterol. 2010;24:99-108.  

[16]. Wallace JL. Prostaglandins, NSAIDs, and 

gastric mucosal protection: why doesn't the 

stomach digest itself? Physiol Rev. 

2008;88:1547-1565.  

[17]. Aihara T, Nakamura Y, Takeuchi K, et al. 

Pharmacological control of gastric acid 

secretion for the treatment of acid-related peptic 

diseases. Pharmacol Ther. 2003;98:109-127. 

[18]. Sanders SW. Pathogenesis and treatment of 

peptic ulcer disease. Clin Ther. 1996;18:1-19. 

[19]. Horn J. The proton-pump inhibitors: similarities 

and differences. Clin Ther. 2000;22:266-280. 

[20]. Jungnickel PW. Omeprazole: a comprehensive 

review of its pharmacology and therapeutic use 

in acid-related disorders. Clin Ther. 

2000;22:266-280. 

[21]. Malfertheiner P, Megraud F, O'Morain CA, et 

al. Management of Helicobacter pylori 

infection—the Maastricht V/Florence 

Consensus Report. Gut. 2017;66:6-30.  

[22]. Malfertheiner P, Megraud F, O'Morain C, et al. 

Current concepts in the management of 

Helicobacter pylori infection—the Maastricht 2-

2000 Consensus Report. Aliment Pharmacol 

Ther. 2002;16:167-180. 



 
 

  

International Journal of Pharmaceutical research and Applications 

Volume 11, Issue 5, Sep.-Oct.2026, pp:634-642 www.ijprajournal.com ISSN:2456-4494 

                                     

 

 

 

DOI: 10.5281/zenodo.23038809    | Impact Factor value 7.429   ISO 9001: 2008 Certified Journal        Page 642 

[23]. Allison MC, Howatson AG, Torrance CJ, Lee 

FD, Russell RI. Gastrointestinal damage 

associated with the use of nonsteroidal anti-

inflammatory drugs. N Engl J Med. 

1992;327:749-754. 

[24]. Lenz HJ, Ferrari-Taylor J, Isenberg JI. Wine 

and five percent ethanol are potent stimulants of 

gastric acid secretion in humans. 

Gastroenterology. 1983;85:1082-1087. 

[25]. Cohen S, Booth GH Jr. Gastric acid secretion 

and lower-esophageal sphincter pressure in 

response to coffee and caffeine. N Engl J Med. 

1975;293:897-899. 

[26]. Feldman EJ, Isenberg JI, Grossman MI. Gastric 

acid and gastrin response to decaffeinated 

coffee and a peptone meal. JAMA. 

1981;246:248-250. 

[27]. Dubey P, Sundram KR, Nundy S. Effect of tea 

on gastric acid secretion. Dig Dis Sci. 

1984;29:202-206. 

[28]. Korman MG, Hansky J, Eaves ER, Schmidt GT. 

Influence of cigarette smoking on healing and 

relapse in duodenal ulcer disease. 

Gastroenterology. 1983;85:871-874. 

[29]. Allen A, Flemström G. Gastroduodenal mucus 

bicarbonate barrier: protection against acid and 

pepsin. Am J Physiol Cell Physiol. 

2005;288:C1-C19. 

[30]. Szabo S. "Gastric cytoprotection" is still a valid 

concept. J Gastroenterol Hepatol. 2014;29 

Suppl 4:40-42. 

[31]. Szabo S, Trier JS, Brown A, Schnoor J. Early 

vascular injury and increased vascular 

permeability in gastric mucosal injury caused 

by ethanol. Gastroenterology. 1985;88:228-236. 

[32]. Tarnawski A. Cellular and molecular 

mechanisms of gastrointestinal ulcer healing. 

Dig Dis Sci. 2005;50:S24-S33. 

[33]. Tarnawski AS, Ahluwalia A, Jones MK. 

Increased susceptibility of gastric mucosa to 

injury and impaired healing in aging. Front 

Biosci. 2004;9:1773-1781. 

[34]. Brzozowski T. Experimental production of 

gastric ulcers in animals: pathophysiology and 

pharmacological evaluation. J Physiol 

Pharmacol. 2003;54 Suppl 3:99-111. 

[35]. Brzozowski T, Konturek PC, Konturek SJ, et al. 

Role of prostaglandins in gastric mucosal 

protection and ulcer healing. J Physiol 

Pharmacol. 2005;56 Suppl 5:19-36. 

[36]. Zayachkivska OS, Konturek SJ, Drozdowicz D, 

Konturek PC, Brzozowski T, Ghegotsky MR. 

Gastroprotective effects of flavonoids in plant 

extracts. J Physiol Pharmacol. 2005;56 Suppl 

1:219-231.  

[37]. Borrelli F, Izzo AA. The plant kingdom as a 

source of anti-ulcer remedies. Phytother Res. 

2000;14:581-591. 

[38]. Awaad AS, El-Meligy RM, Soliman GA. 

Natural products in treatment of ulcerative 

disorders. J Saudi Chem Soc. 2013;17:101-116. 

[39]. Viana GSB, Rao VSN, Matos FJA. 

Carbohydrates, terpenoids and flavonoids in 

medicinal plants with gastroprotective activity. 

Phytother Res. 1997;11:1-8. 

[40]. Dharmani P, Kuchibhotla VK, Maurya R, 

Srivastava S, Sharma S, Palit G. Evaluation of 

anti-ulcerogenic and anti-inflammatory activity 

of various extracts of Moringa oleifera roots. 

Fitoterapia. 2004;75:755-759. 

[41]. Goel RK, Sairam K. Anti-ulcer drugs: 

multidisciplinary approach. Biol Pharm Bull. 

2002;25:119-126. 

[42]. Goel RK, Bhattacharya SK. Gastroduodenal 

mucosal defense and mucosal protective agents. 

Indian J Exp Biol. 1991;29:701-714. 

[43]. Sairam K, Rao CV, Goel RK. Effect of 

Convolvulus pluricaulis Choisy on gastric 

ulceration and secretion in rats. Indian J Exp 

Biol. 2001;39:350-354. 

[44]. Rao CV, Ojha SK, Radhakrishnan K, 

Govindarajan R, Rastogi S, Mehrotra S, 

Pushpangadan P. Antiulcer activity of 

Indigofera tinctoria leaves. Fitoterapia. 

2004;75:581-585. 

[45]. Lewis DA, Hanson PJ. Anti-ulcer drugs of plant 

origin. Prog Med Chem. 1991;28:201-219. 

[46]. Kumar A, Singh B, Singh DP. Antiulcer activity 

of medicinal plants: a review. Int J Pharm Sci 

Res. 2012;3:1-8. 

[47]. Vimala G, Gricilda Shoba F. A review on 

antiulcer activity of few Indian medicinal 

plants. Int J Microbiol. 2014;2014:519590.  

[48]. Kumar A, Dewan S, Kumar S. A potential of 

some medicinal plants as antiulcer agents. J 

Ethnopharmacol. 2012;143:1-8.  

[49]. Raju D, Ilango K, Chitra V, Ashish K. 

Evaluation of anti-ulcer activity of Ficus 

religiosa leaf extract in experimental animals. J 

Pharm Sci Res. 2009;1:82-87. 

[50]. Parmar NS, Desai JK. A review of the current 

methodology for the evaluation of gastric and 

duodenal anti-ulcer agents. Indian J Pharmacol. 

1993;25:120-135. 

 


