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INTRODUCTION 

Peptic ulcer is the most common gastrointestinal disorder 

characterized by deep erosions involving the entire 

mucosal thickness leading to a perforation in extreme 

cases. Since, the time it was believed that the pathogenesis 

is due to excess secretion of gastric acid.1 Off late, due to 

continuous research, it has now been established that 

peptic ulcer disease is due to the imbalance between 

aggressive and defensive factors which interplay in 

maintaining the mucosal integrity.2,3 

Aggressive factors such as smoking, stress, lipid-rich diet, 

alcohol, NSAID's and H. pylori infections may trigger 
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mucosal ischemia and erosions by overcoming host 

defense mechanisms such as mucus and bicarbonate 

secretion.4 

The latest approach for the treatment of peptic ulcer 

disease is by reducing acid secretion and restoring gastric 

mucosal protection. The knowledge of peptic ulcer disease 

and its pathogenesis has put forth the development of a 

variety of drugs like PPI's, H2 blockers, acid neutralizing 

agents etc in counteracting the disease process and 

restoring the balance. As with any chemical substance on 

chronic use may produce several adverse reactions, 

decreased efficacy and toxicity, the search for a natural and 

safer alternative especially those derived from plants is 

ongoing.5 

Plant extracts are some of the most attractive sources of 

new drugs and have been shown to produce promising 

results for the treatment of gastric ulcer. 

Coccinia grandis (C. grandis) also known as ivy gourd, 

family Cucurbitaceae is a tropical climber, native to Africa 

and Asia. Parts of the plant such as its leaves and fruits are 

consumed as vegetables in the southeast Asian regions. 

The plant has been explored for its hypoglycemic, 

antibacterial, anti-inflammatory, antipyretic, analgesic, 

antifungal, hepatoprotective and antioxidant property with 

success.6 Although many of its biological properties have 

been exploited, pharmacological data regarding its actions 

on the gastrointestinal system is still inconclusive. Thus, in 

this study, an attempt has been made to evaluate the 

antiulcer activity of the ethanolic leaf extract of C. grandis 

on indomethacin-induced ulcer models. 

METHODS 

Collection and identification of plant materials 

The leaves of Coccinia grandis were collected fresh from 

the rural areas of Pondicherry, India and was authenticated 

by a local botanist from science college. The leaves 

weighing 4 kg were cleaned, shade dried and pulverized 

using an electric grinder. They were stored in airtight 

containers at room temperature. 

Preparation of the extract 

Ethanolic extract was prepared as per the procedure 

elaborated by Mahanta M et al.7 40 g of dried powder was 

weighed and packed in the thimble of Soxhlet apparatus 

(Borosil) and extraction was carried out continuously with 

150 ml of 95% ethanol refluxing at 50-70ºC. The extract 

was concentrated and died using an oven at 45ºC for 24 

hours. The stock powder was stored in a glass desiccator 

at 4ºC. The total yield per cycle was around 22% (~9.9g). 

Chemicals  

Ethanol and carboxy-methylcellulose (CMC) were 

procured from SD fine chemicals, Mumbai, Maharashtra, 

India. Omeprazole and indomethacin were procured from 

a local medical store. 

Ethical clearance 

Ethical clearance was taken from Institutional Animal 

Ethics Committee of the institute before the 

commencement of the study. 

Animals  

Adult male Wistar rats 10-12 weeks of age weighing 

180±20g were procured from King’s Institute, Guindy, 

Chennai, Tamil Nadu, India. They were housed and 

maintained in the central animal house of the institute two 

weeks prior to the commencement of the study so that they 

could adapt to the new environment. Animals were kept in 

polypropylene cages with dry paddy husk bedding 

maintaining a room temperature of 26±2º and relative 

humidity of 45-55% with 12:12 hour dark and light cycle. 

They were fed with standard pellet diet and water ad 

libitum. Care of the animals in the central animal house in 

accordance with the guidelines suggested by Committee 

for the Purpose of Control and Supervision of Experiments 

on Animals, New Delhi, India.8 

Acute toxicity testing  

Healthy adult male Wistar rats were used for this study. A 

pilot study was carried out according to OECD guidelines 

and a limit dose of 2000 mg/kg was found to be safe. The 

animals were observed continuously for 4 hours and then 

occasionally for further 4 hours and finally overnight. 

Animals were observed for tremors, clonic convulsions, 

tonic extensions, catatonia, spasticity, opisthotonus, 

ataxia, sedation, ptosis, respiration. The animals were 

continuously observed for 24 and 72 hours for any lethality 

or death. 

Dose selection 

As the limit dose didn’t exhibit any signs of toxicity, a dose 

of 200 mg/kg which was 1/10 h of the limit dose (2000 

mg/kg) was taken up for the main study. Omeprazole and 

indomethacin were used at 2 mg/kg and 40 mg/kg 

respectively. 

Experimental design 

24 healthy adult Wistar albino rats weighing 180±20g 

were used in the study. The total duration of the study was 

for 1 week. After acclimatization, the rats were divided 

into 4 groups with 6 rats in each group (n=6). The rats were 

numbered and grouped based on random numbers 

generated using computer software. 

Group 1 (normal control) was treated with the vehicle 

CMC 1%. Group 2 (positive control) was treated with 

indomethacin 40 mg/kg. Group 3 (test group) was treated 

with ethanolic leaf extract of Coccinia grandis (ELECG) 
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at 200 mg/kg along with indomethacin at 40 mg/kg. Group 

4 (standard group) was treated with omeprazole 2 mg/kg 

along with indomethacin 40 mg/kg. all the chemicals and 

extract were suspended in 1% CMC and administered 

using a gavage needle (Table 1). 

Table 1: Experimental design. 

Study 

groups 

n=6 

Type Treated with 

Group 1 Normal control  1% CMC 

Group 2 Positive control  
1% CMC+ indomethacin 

40 mg/ kg 

Group 3 Test group  
ELECG 200 mg/kg+ 

indomethacin 40 mg/ kg 

Group 4 Standard group  
Omeprazole (2 mg/kg) 

+indomethacin 40 mg/kg 
CMC-Carboxymethylcellulose, ELECG-Ethanolic leaf extract of 

Coccinia grandis. 

The drugs, as well as the extract, were administered orally 

between 9-10 am for 7 days. On the 7th day, 6 hours after 

the last administration of the drugs, rats were sacrificed by 

an overdose of sodium pentobarbital 150 mg I.P. The 

stomach was dissected out along the greater curvature and 

examined for lesions. The mucosa was then washed, and 

extent of ulceration was scored as per the method 

suggested by Kunchandy J et al.9 Bits of tissue were sent 

for histopathological examination. The gastric mucosa was 

examined using a magnifying lens (3x) for any visible 

mucosal damage. Hemorrhagic spots greater than 2 mm 

diameter was taken as ulcers. 

According to the following scale 

• 0=Normal grey colored stomach, 

• 0.5=Pink to red coloration of the stomach, 

• 1=Spot ulcer, 

• 1.5=Hemorrhagic streak, 

• 2=Number of ulcers <5, 

• 3=Number of ulcers >5, 

• 4=Ulcer with bleeding. 

Ulcer index was calculated using formula,  

Ulcer Index= 10/X.  

Where, X= (Total mucosal area)/(total ulcerated area). 

Percentage ulcer protection = (Ulcer index of positive 

control-ulcer index of test group)/(ulcer index of positive 

control)x100. 

Estimation of TBARS, SOD, Catalase, and GSH 

There was 1 gm of gastric tissue got homogenized in 50 

mM phosphate buffer at a pH 7.2 using a glass-teflon 

homogenizer. During the process, the temperature was 

kept cold using a water bath filled with ice. The 

homogenate was later centrifuged at 2500 rpm for 10 min, 

and the supernatant was carefully pipetted out and stored 

at -20ºC until further analysis. 

The antioxidant action of the ELECG was estimated by 

measuring the thio-barbituric acid reactive substances 

(TBARS), superoxide dismutase (SOD), glutathione 

(GSH) and catalase activity in the tissues.10-13 

Statistical analysis  

Data collected were entered in Microsoft Excel 2013 and 

analysed using SPSS v.17. Results were expressed in 

Mean±SEM as tables. Statistical analysis was done using 

One-way ANOVA followed by Students unpaired ‘t’ test. 

A p-value <0.05 was considered as statistically significant 

at 95% confidence interval.  

RESULTS 

Acute toxicity study of ethanolic leaf extract of Coccinia 

grandis  

Acute toxicity studies confirmed the ethanolic leaf extract 

of Coccinia grandis up to a dose of 2000 mg/kg body 

weight was non-toxic. No death was observed for up to 72 

hours. There was no lethality, or any toxic reactions found 

at any of the doses selected until the end of the study. 

Phytochemical analysis  

Preliminary analysis of the extract revealed the presence of 

flavonoids, terpenoids, phenols, tannins, cardiac 

glycosides, carbohydrates, saponins, phloba-tannins, 

sterols and some amino acids like arginine. asparagine, 

glutamine, threonine, glycine, proline (Table 2). 

Table 2: Phytochemical constituents of ethanolic leaf 

extract of Coccinia grandis. 

Phytoconstituents 
Ethanolic leaf extract 

of Coccinia grandis 

Flavonoids  + + 

Tannins  + 

Alkaloids  + 

Carbohydrates  + 

Glycosides  + 

Terpenoids  + 

Phenols  - 

Phytosterols  + 

Fixed oils and fat - 

Phlobatannins + 

Volatile Oils - 

Protein and amino acid + 

Saponins  + 

Coumarins  - 
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Table 3: Effect of ethanolic leaf extract of Coccinia 

grandis on ulcer index and percentage inhibition. 

Treatment (n=6) Ulcer index 
% 

inhibition  

Group 1 

Normal control 
CMC 0.83±0.25 - 

Group 2 

Positive control 

CMC 

+IND 
7.0±1.6* - 

Group 3 

Test group 

ELECG 

+IND 
2.12±0.21** 69.71 

Group 4 

Standard group 

OME 

+IND 
1.76±0.11** 74.85 

CMC-Carboxymethylcellulose, ELECG-Ethanolic leaf extract of 

Coccinia grandis, IND-Indomethacin, OME-Omeprazole. Data 
expressed as Mean±SEM (n=6), *p <0.05-when compared with normal 

control, **p <0.01-when compared with the positive control. 

Effect of Ethanolic leaf extract of Coccinia grandis on 

gastric mucosa  

The positive control group treated with indomethacin alone 

produced significant mucosal erosions with occasional 

bleeding resulting in increased ulcer index score.  

The group pre-treated with standard drug omeprazole 

(group 4) and the group pre-treated with extract of 

Coccinia grandis (group 3) showed a significant decrease 

(p <0.001) in ulcer index when compared to the positive 

control group (group 2). Percentage inhibition of ulcers for 

group pre-treated with extract of Coccinia grandis (group 

3) was comparable with that of the standard group (Table 

3). 

Effect of ethanolic leaf extract of Coccinia grandis on 

TBARS and antioxidant levels 

In the positive control group, there was a marked increase 

in the TBARS and a significant decrease in antioxidant 

levels was observed. Administration of ELECG at 200 

mg/kg significantly reduced the TBARS level which is 

comparable with that of standard drug. The SOD, GSH and 

catalase activity in the gastric tissues were significantly 

lower in the positive control group when compared to 

normal. Treatment with the leaf extract has significantly 

improved the levels of GSH and catalase activity but less 

compared to the standard group. SOD levels were 

significantly better than the standard control with rats pre-

treated with the extract (Table 4). 

 

Table 4: Effect of ethanolic leaf extract of Coccinia grandis on TBARS and other antioxidant levels. 

Treatment (n=6) SOD IU/g tissue Catalase IU/g tissue GSH µg/mg tissue TBARS nmol/g tissue 

Normal control CMC 61.32±7.8 134±10.2 3.2±0.5 0.42±0.02 

Positive control CMC+IND 23.42±5.2 62±12.3 1.1±0.39 1.3±2.17 

Test group ELECG+IND 89.18±11.2* 123±19.2* 2.7±0.45* 0.63±5.26* 

Standard control OME+IND 76.14±10.1* 125 ± 10.7* 3.0 ± 0.35* 0.70 ± 3.88* 
Data expressed as Mean±SEM. (n=6) in each group. *Significant P value (<0.05) with One-way ANOVA followed by post hoc Bonferroni test when 

compared with positive control. SEM-Standard error of mean. CMC-Carboxymethylcellulose, ELECG-Ethanolic leaf extract of Coccinia grandis at 200 

mg/kg. IND-Indomethacin, OME-Omeprazole, SOD-Superoxide dismutase, GSH-Reduced glutathione, TBARS-Thiobarbituric Acid Reactive Substances. 

 

Effect of ethanolic leaf extract of Coccinia grandis on 

gastric mucosal histopathology 

Histology of gastric mucosal sections of normal control 

exhibited normal gastric mucosa with no disruption in the 

mucosal integrity (Figure 1A).  

The positive control treated with indomethacin alone 

showed extensive mucosal ulceration, necrosis and 

extensive leucocytic infiltration (Figure 1B).  

The group pre-treated with ELECG showed reduced signs 

of inflammation and significant mucosal regeneration 

which is comparable to that of the standard group (Figure 

1C).  

The standard group treated with omeprazole showed a near 

normal picture and there were no significant changes when 

compared to normal control (Figure 1D). 

 

 

Figure 1: Effect of Ethanolic leaf extract of Coccinia 

grandis on gastric mucosal histopathology. A) Normal 

control, B) Positive control, C) ELECG at 200 mg/kg, 
D) Standard control. 

A 

D C 
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DISCUSSION 

The study showed the antiulcer activity of Coccinia 

grandis leaves against indomethacin-induced gastric ulcer 

models. 

NSAID's are the most common OTC drugs which are used 

extensively for all types of pain. Indomethacin is a non-

selective COX inhibitor, inhibits the arachidonic acid 

pathway and the formation of protective prostaglandins.14 

Prostaglandins especially PGE2 and PGI2 are 

antiulcerogenic and they play a crucial role in gastric 

mucus secretion and mucosal blood flow.15 Apart from that 

NSAID’s also inhibit mucosal cell proliferation and 

bicarbonate secretion thereby greatly reducing the integrity 

of the gastric mucosa.16 

Administration of indomethacin in test groups produced 

significant visible gastric erosions, bleeding and necrosis 

thereby increasing the ulcer index score. Groups pre-

treated with Coccinia grandis leaf extracts showed a 

significant reduction in the intensity of gastric lesions, and 

ulcer index score. 

Present study findings were inconsistent with previous 

studies conducted by Manoharan P et al, who suggested 

that leaf extract of Coccinia grandis possessed significant 

antiulcer activity against pyloric ligation model.17 Similar 

studies conducted by Girish C et al, and Santharam B et al, 

also confirmed that ethanolic and aqueous extract of 

Coccinia grandis leaves attenuated gastric ulcer formation 

by reducing the gastric volume and total acidity.18,19 In 

addition to that leaf extract also have attenuated the 

inhibitory effect of indomethacin over the secretion of 

protective prostaglandins thereby promoting mucus 

formation and ulcer healing which is evident by the 

decrease in ulcer index score. 

Peptic ulcer induced by NSAIDs is not only dependent on 

the inhibition of prostaglandins but also due to the damage 

caused by the generation of free radicals. Free radicals 

markedly deplete the innate antioxidants like SOD, 

catalase and GSH which are the first inline defense against 

cellular damage.20 Reduction in cellular antioxidants and 

increase in tissue MDA strongly suggests an ongoing free 

radical damage.  

In present study, pre-treatment with the leaf extract of 

Coccinia grandis for 7 days significantly increased the 

levels of SOD, catalase and GSH with a concurrent 

decrease in TBARS level suggestive of its potential 

antioxidant action.The histopathological findings were 

consistent with the gross examination and scoring. Groups 

pre-treated with ELECG showed significant improvement 

in mucosal integrity, re-epithelization and reduced 

inflammatory infiltrates, which confirms the antiulcer and 

cytoprotective effect of the extract.  

 

CONCLUSION 

To conclude, the ethanolic leaf extract of Coccinia grandis 

exhibited significant antiulcer and antioxidant activity 

against indomethacin-induced gastric ulcer models. The 

extract offered significant mucosal protection by reducing 

the ulcer index which may be due to the presence of 

flavonoids. Further research should be conducted to 

identify the active principle before human use. 
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