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INTRODUCTION 

Peptic ulcer disease is a common disease of the 

gastrointestinal tract, occurring as a result of an 

imbalance between the aggressive and the defensive 

factors controlling the normal physiology of the 

stomach.
1
 The patients usually have the features of heart 

burn and stomach pain. It is accurately diagnosed through 

endoscopy.
2
  

Though, various drugs with specific mechanism have 

been developed for its management, they are not totally 

safe and effective.
3
 Extensive research is been undertaken 

to explore newer options for its treatment. Herbal 

products, with better safety and efficacy profile, find an 

important place in the management of the condition.
4
   

Grape plant is a commonly growing creeper in world, 

including India. The various parts of the plant like fruit, 

leaves and root have high nutritional and medicinal 

values.
5
 They form an important part in the therapy of 

many clinical conditions.  

Grape seed is a part of the fruit. It is a waste product in 

wine industry. Grape seed extract (GSE) has high 

contents of phytonutrients like flavonoids, which is 

linked to most of its activities.  

ABSTRACT 

Background: There is an increased demand for newer safer drugs for the 

treatment of peptic ulcer disease as its incidence is increasing gradually in view 

of changing lifestyle and stress. The objective of this study was to evaluate the 

anti-ulcer activity of ethanol extract of seeds of Vitis vinifera. 

Methods: The ethanol extract of Vitis vinifera was investigated for its anti-ulcer 

activity in rats against Aspirin plus Pylorus ligation induced gastric ulcer.  

The antiulcer activity was assessed by determining and comparing gastric 

volume, pH, free and total acidity; ulcer number and its inhibition, ulcer 

severity and ulcer index. 
Results: A significant antiulcer activity was observed. Pylorus ligation model 

showed significant (p<0.01) reduction in gastric volume, free acidity and ulcer 

index as compared to control. 

Conclusions: This present study indicates that Vitis vinifera seed extract have 

potential anti-ulcer activity in the model tested. 
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GSE has been proven of numerous activities like 

antioxidants and they also possess antibacterial effects 

against H. pylori and MRSA, anti-inflammatory action 

cardiovascular and endothelial protection, antihepatotoxic 

action, adaptogenic and nootropic effects, platelet 

function, apoptosis, aromatase inhibitor, vascular 

endothelial growth factor (VEGF) and angiogenesis 

inhibition, antiviral and antifungal properties.
6-16

 Most of 

the activities of GSE are attributed to their antioxidant 

activity. GSE is shown to have antiulcer activity, effect 

on ethanol and stress induced gastric lesions.
17,18

  

The present study was thus undertaken to explore its 

possible antiulcer activity through aspirin-pylorus 

ligation method. 

METHODS 

The present study is undertaken only after being 

approved by our institutional animal ethical committee. 

The guidelines of committee for the purpose of control 

and supervision of experimental animals (CPCSEA) have 

been strictly followed throughout the study. 

Plant  

Preparation of the grape seed extract 

Grape seeds were removed from the grapes and air dried 

for 1 week. 100 g of dried seeds were taken and soaked in 

300 ml of ethanol (95%), with occasional stirring for 24 

hours. Filter out infusion by a piece of filter cloth. 

Supernatant was collected and kept aside. To the left out 

residue of grape seeds once again it was soaked in 300 ml 

ethanol (95%), above procedure repeated twice. The 

entire supernatant layer collected and concentrated at 

500c with vacuum in rotary evaporator. 

Animal 

Inbred wistar albino rats (Ratus norvegicus) of either sex, 

weighing 150 to 250 grams, acclimatized to the 

laboratory conditions for two weeks, were used for the 

study. They were housed in clean polypropylene cages, in 

a well-ventilated room at controlled temperature (26-

280
0
C) with a 12 hour light and dark cycle. All 

experiments were performed during the same time of the 

day to avoid diurnal variations of gastric functions. 

Drugs and chemicals 

All the chemicals used in this evaluation were of high 

grade and purity; 

 Ranitidine powder (Saraca Laboratories Limited) 

 Aspirin powder (Medopharm) 

 Topfers reagent (Merck and Co.) 

 Phenolphthalein indicator, Sodium hydroxide 

(0.01N) (S. D. Fine Chem. Ltd) 

Procedure  

Healthy wistar albino rats were divided into four groups 

of six rats each as follows; 

Group 1 (Control): received 1 ml distilled water orally  

Group 2 (Standard): treated with standard (50 mg/kg 

ranitidine) orally  

Group 3 (GSE 100): treated with 100 mg/kg of grape 

seed extract orally  

Group 4 (GSE 200): treated with 200 mg/kg of grape 

seed extract orally.  

The procedure was followed according to Malairajan et 

al.
19

 200 mg/kg aspirin (suspended in 1% carboxy methyl 

cellulose) and either distilled water (1 ml) or grape seed 

extracts (100, 200 mg/kg) are administered orally through 

an intragastric polythene tubing (gavage) once daily for 3 

days. The rats were fasted (food-withdrawn, water given 

ad libitium) 36 hours before the pylorus ligation, during 

which they were housed singly to prevent cannabalism 

and coprophagy. On the fourth day, the pylorus was 

ligated under light ether anaesthesia.  The abdomen was 

cut opened by a small incision below the xiphoid process, 

through which the pyloric portion of stomach was slightly 

lifted out and ligated avoiding traction to the pylorus or 

damage to its blood supply. The pylorus was replaced 

back carefully and the abdominal wall is closed by 

interrupted sutures. The animals were deprived of food 

and water during the postoperative period and were 

sacrificed after 4 hours of pylorus ligation by cervical 

dislocation. The stomach was excised after tying both the 

ends of stomach. The gastric contents were drained into 

centrifuge tube and observed for its pH and volume. The 

free and total acidity were estimated. The stomach was 

opened along its greater curvature and fixed on the frog 

board. It was then observed for the number of ulcers, 

their severity, gastric lesion and ulcer index.
19

 

Parameters  

Estimation of pH and gastric volume 

  

Figure 1: (A) Grape seed extract; (B) pylorus ligation. 

The contents of the stomach obtained, was centrifuged at 

the speed of 1000 revolutions per minute for 20 minutes. 

A B 
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The supernatant fluid obtained, was collected and its 

volume was estimated. The pH of the content was noted 

by means of pH strips by matching the colour obtained 

with that of the reference standard. 

Estimation of free and total acidity  

The gastric content obtained was diluted to 10 ml by 

adding distilled water and in a conical flask.
20

 This fluid 

was analysed for its free and total acidity by titrating it 

against 0.01 N NaOH solution. The initial recording of 

the fluid level (A) in the burette was noted. 1 to 2 drops 

of Topfers reagent (di-methyl amino azobenzene in 95% 

alcohol) were added to the conical flask contents and 

titration was done by constant mixing with the contents 

of the conical flask. The level at which the colour change 

from red to yellowish orange occurred, that corresponded 

to the free acidity, was noted (B). The volume of NaOH 

consumed (B-A) was recorded. Free acidity was 

calculated by the formula:  Free acidity = Volume of 

NaOH (B-A)*Normality*100/0.1. The titration was 

continued by adding phenolphthalein indicator to the 

conical flask contents and the level at which the colour 

change from yellowish orange to slight pink occurred was 

noted. This corresponded to the total acidity and the value 

was recorded as (C). The volume consumed (C-A) was 

noted. Total acidity was calculated by the formula: Total 

acidity = Volume of NaOH (C-A)*Normality*100/0.1. 

Free acidity and Total acidity were expressed in 

mEq/litre/100 gm.
20

 

Estimation of ulcer number  

The gastric mucosa was observed macroscopically under 

10x magnifications. The number of superficial ulcers, 

deep ulcers and perforations were noted. The total 

number of ulcers in each rat was recorded.
21

 

Estimation of gastric lesion  

Gastric lesion of all possible ulcers was recorded by 

measuring its longest diameter (in mm) by means of 

divider and graph paper. Total gastric lesion in each rat 

was calculated.
22 

 

Estimation of ulcer severity  

The ulcers in each rat were graded as:
23

  

0 - No ulcers  

1 - Superficial ulcers  

2 - Deep ulcers  

3 - Perforations  

Average severity score of each group was calculated.
23 

Estimation of ulcer index  

Ulcer index in each group was calculated by the 

formula
23

: UI = UN + US + UP*10-1  

Where, UI = Ulcer Index; UN = Average of number of 

ulcer per animal;  

US = Average of severity score and UP = Percentage of 

animal with ulcer.  

Statistical analysis 

The data were expressed as mean±SEM. Results were 

analysed statistically by One-way ANOVA (analysis of 

variance) followed by Dunnett’s t test using standard 

statistical software package of social science (SPSS) 

version 20. All the groups were compared with the 

control group in each model. The difference was 

considered significant if p<0.05. 

RESULTS 

In the aspirin-pylorus ligation model analysed, grape seed 

100 mg/kg/p.o. group caused significant (p<0.05) 

reduction in the Gastric volume 1.10±0.02 (Figure 3), 

Total acidity 36.16±0.60, Bound acidity 5.5±1.02   

(Figure 4), ulcer number 33.33±1.52 and gastric lesion 

19.33±1.68 (Table 1) when compared with the control 

group. There was no significant change in the pH 

1.00±0.0 (Figure 5), free acidity 30.66±1.35 (Figure 4), 

and severity 2.00±0.0 (Table 1) when compared with the 

control group.  

  

  

Figure 2: Stomach mucosa of rat in aspirin-pylorus 

ligation model; (A) control group; (B) standard group; 

(C) grape seed extract 100 mg/kg;                                            

(D) grape seed extract 200 mg/kg. 

A B 

C D 
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Figure 3: The effect of GSE (100 mg, 200 mg/kg) in 

aspirin-pylorus ligation model on gastric volume. 

 

Figure 4: The effect of GSE (100mg, 200mg) in 

aspirin-pylorus ligation model on free, total and bound 

acidity. 

 

Figure 5: The effect of GSE (100,200mg) in aspirin-

pylorus ligation model on pH. 

Percentage ulcer inhibition (decrease in the number of 

ulcers) with grape seed 100 mg/kg group was 58.93% and 

with grape seed 200 mg/kg group was 68.99% when 

compared with the control group (Table 1). 

The ulcer index determined was 93.49 for the control 

group, 43.83 for the standard group, 45.33 for grape seed 

100 mg/kg group and 36.66 for grape seed 200 mg/kg 

group. And the ulcer protection was 53.11%, 51.51% and 

60.78% for the standard, 100 mg/kg and 200 mg/kg group 

respectively (Table 1). 

The grape seed 200 mg/kg/p.o. group caused significant 

(p<0.05) reduction in the gastric volume 1.09±0.06 

(Figure 3), free acidity 15.5±1.17 and total acidity 

32.5±1.45 (Figure 4), ulcer number 25.66±2.21, 

severity1.00±0.0 and gastric lesion 12.83±1.60 (Table 1) 

as compared to the control group. There was no 

significant change in the pH 1.33±0.21 (Figure 5), and the 

bound acidity 17.0±1.57 (Figure 4). 

 

Table 1: Effect of grape seed extract in aspirin plus pylorus ligation on various ulcer parameters. 

Treatment Dose (mg/kg) 

Ulcers number  
Gastric lesion 

(in mm) 

Ulcer index 
Average severity 

score Total  
Inhibition 

(%) 
Total 

Protection 

(%) 

Control group  

(distilled water) 
1 ml 81.16±1.07 0.0 34.00±4.64 93.49 0.0 2.33 

Standard 

(ranitidine) 
50 32.83±1.07* 59.54 15.5±2.12* 43.83 53.11 1 

Grape seed extract 100 33.33±1.52* 58.93 19.33±1.68* 45.33 51.51 2 

Grape seed extract 200 25.66±2.21* 68.99 12.83±1.60* 36.66 60.78 1 

Values are expressed as Mean±SEM. n=6. *p<0.05 as compared to control 

 

DISCUSSION 

In the present study, the evaluation of the anti-ulcer 

activity of the ethanolic extract of grape seed extract was 

done using their two doses (100, 200 mg/kg) in wistar 

albino rats using the Aspirin-pylorus ligation model, 

which is a well proven and commonly employed model 

presently.
24

 This model evaluates the anti-secretory (H2 

antagonism) property of the GSE.   

In this model, Ligation of the pylorus causes stasis of the 

acidic gastric contents in the stomach, which further 
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causes auto-digestion of the gastric mucosa precipitating 

an imbalance between the aggressive and defensive 

factors operating in the gastric lumen giving rise to ulcers 

in the rat stomach. There is also breakdown of the gastric 

mucosal barrier.
21

 Aspirin, which is a NSAID, causes 

irreversible inhibition of the cyclooxygenases enzyme that 

synthesizes prostaglandins, which have a protective role 

in the gastric mucosa. Inhibition of prostaglandins 

diminishes the defensive ability of the stomach giving rise 

to ulcer formation. Aspirin increases acid secretion and 

back diffusion of H
+ 

ions into the mucosa also.
21

 Both of 

them increase the stress in the gastric lumen. They 

increase the generation of free radicals that precipitates 

the oxidative stress in the gastric lumen leading to ulcer 

formation. Synergistic effect of pylorus ligation and 

aspirin precipitates ulcer formation and enhances the 

efficacy of screening anti-ulcer agents.
23

 

In our study, 100 mg/kg and 200 mg/kg grape seed extract 

significantly decreased the gastric volume, free and total 

acidity, ulcer number, gastric lesion and ulcer severity. 

Ulcer index, which is attributed to different parameters 

like number of ulcers, ulcer severity was decreased by 

51.51% with GSE 100 and 60.78% with GSE 200. 

The ethanolic extract of grape seed showed a significant 

decrease in the gastric volume with both 100 mg/kg and 

200 mg/kg groups when compared with the control group. 

This enumerates its activity as an anti-secretory agent. 

This can be correlated to the proanthocyanidine content of 

GSE, that are powerful antioxidants.
25

 Being antioxidants, 

they may inhibit the generation of oxidative stress and 

stop the oxidative process leading to ulcer formation.
26

 

The higher dose of the grape seed extract produces more 

reduction. This can be attributable to the higher 

proanthocyanidine content of the extract.
27

 

The extract increased the pH in both the groups with 100 

mg/kg and 200 mg/kg groups as compared to the control 

group but the rise was not significant. As the pH was 

noted by means of pH strips colorimetrically, by 

comparing with the reference standard, the accurate 

recording of the pH could not be done.  

Significant decrease in the free acidity was seen in the 

grape seed 200 mg/kg group and that of total acidity was 

seen in both the grape seed 100 mg/kg and grape seed 200 

mg/kg group as compared to their control groups. The 

results show that grape seed extract possessing 

proanthocyanidins cause decrease in the free and total 

acidity and the activity with both grape seed 100 mg/kg 

and 200 mg/kg and grape seed 100 mg/kg decreases only 

the total acidity.  It shows that higher concentration of the 

extract possesses better activity on account of their higher 

proanthocyanidines that are antioxidants as well as 

gastroprotective agents.
22,27,28

  

Significant decrease in the number of ulcers was seen in 

grape seed 100mg/kg group and 200mg/kg group. As 

there was a reduction in the volume of gastric contents 

and also a rise in pH of gastric contents, there was a 

decrease in the number of ulcers in the study groups. This 

change can also be related to the proanthocyanidins that 

possess powerful antioxidant activity that inhibits or 

reverses the oxidative process and thus benefiting in the 

process.
8
 Percentage decrease in the number of ulcers 

with grape seed 100mg/kg group was 58.93 % and with 

grape seed 200mg/kg group was 68.99 % when compared 

with the control group proving that higher concentration 

of the extract possessed improved and better activity.  

Significant decrease in gastric lesion was seen in both 

grape seed 100 mg/kg and 200 mg/kg. Gastric lesions 

represented the area of the ulcers formed in the gastric 

mucosa. As there was significant decrease in the number 

of ulcers, the area of them also was found to be decreased.  

Significant decrease in the severity of the ulcers in the 

grape seed 200 mg/kg group was seen. Grape seed with 

higher concentration (200 mg/kg) caused significant 

reduction in the severity that can be accounted to their 

high polyphenol concentration that is rich antioxidant.
25

 

Ulcer index was used for the analysis as ulcer formation is 

directly related to factors such as gastric volume, free and 

total acidity.
21

 In case of vehicle control, aspirin plus 

pylorus ligation caused increased the acid secretion, 

which in turn caused increase in gastric volume, low pH, 

increased the free and total acidity resulting into increased 

ulcer index.  The percentage decrease in the ulcer index 

was 51.51% for grape seed 100 mg/kg group and 60.78% 

for grape seed 200 mg/kg group. 
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