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INTRODUCTION 
Gastric hyperacidity and gastroduodenal ulcer is a 

very common global problem today. It is now generally 

agreed that gastric lesions develop when the delicate 

balance between some gastroprotective and aggressive 

factors is lost. Major aggressive factors are acid, pepsin, 

Helicobacter pylori and bile salts. Defensive factors mainly 

involve mucus-bicarbonate secretion and prostaglandins. 

Hypersecretion of gastric acid is a pathological condition, 

which occurs due to uncontrolled secretion of hydrochloric 

acid from the parietal cells of the gastric mucosa through 

the proton pumping H+K+ATPase. Even the normal rate of 

acid secretion may cause ulceration in the breached mucosa 

when some gastroprotective factors are lost [1-4]. 

 The modern approach to control gastric ulceration 

is to inhibit gastric acid secretion, to promote 

gastroprotection, to block apoptosis and to stimulate 

epithelial cell proliferation for effective healing.   Most   of  
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the antisecretory drugs such as proton pump inhibitors 

(omeprazole, lansoprazole, etc.) and histamine H2-receptor 

blocker (ranitidine, famotidine, etc.) are extensively used to 

control increased acid secretion and acid related disorders 

caused by stress, NSAID’s  and  H.  pylori,   but   there   are  

reports of adverse effects and relapse in the long run. 

          In present study; detail investigations of antiulcer 

activity of Terminalia chebula had not been carried out so 

far. Hence this leads us to study the antiulcer activity of 

Terminalia chebula in different ulcer models [5-8].          

 

MATERIALS AND METHODS 

Material  

The fruit of Terminalia chebula was collected 

from Regional Research Institute (RRI), Bhopal, and were 

authenticated by the Botany Department, Saifia College 

Bhopal. A voucher specimen (RRI/BNG/SMP/Drug 

Authentication/2019-286) of fruit has been deposited in 

museum of Department of pharmacology, College of 

Pharmacy, Sri Satya Sai University of Technology & 

Medical Sciences. 

ABSTRACT  

The objective of the present study is to study the effect of hydro alcoholic (70%) extract of Fruit of Terminalia 

chebula on gastric ulcers by using different experimental models such as aspirin induced ulcer, ethanol induced ulcers, cold 

restrain stress induced ulcers and pylorus ligation induced ulcers. In all these models the common parameter determined was 

ulcer index. The treatment with hydro alcoholic extract of Terminalia chebula at (500 mg/kg) significantly inhibited the 

gastric lesions induced by Aspirin induced gastric ulcer (85%), Ethanol induced gastric ulcer (72%), Cold restraint ulcer 

(79%), and Pylorus ligation induced ulcer (76%).The extracts (200 mg/kg and 500 mg/kg b.w.) showed a significant effect on 

ulcer by different ulcer induced models. These results may further suggest that hydro alcoholic extract was found to possess 

anti-ulcerogenic as well as ulcer healing properties, which might also be due to its antisecretory activity. 
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Animals 

Wistar albino rats of either sex weighing between 

150-250 gm were used. Institutional Animal Ethics 

Committee approved the experimental protocol; animals 

were maintained under standard conditions in an animal 

house approved by Committee for the Purpose of Control 

and Supervision on Experiments on Animals (CPCSEA). 

Albino rats were used in this thesis was obtained from the 

Bioneeds Animal House Dhavas Pet, Tumkur. The animals 

were housed in Poly propylene cages and maintained at 

24˚C ± 2˚C under 12h light/ dark cycle and were feed ad 

libitum with standard pellet diet and had free access to 

water. The animals were given standard diet supplied by 

Pranav Agro Industries Ltd. Sangli. The composition of the 

diet are protein 10%, Arachis oil 4%, Fibers 1%, 

Calcium1%, Vitamin A 1000 IU/gm and Vitamin D 500 

IU/gm.  

 

METHODS 

Extraction of fruits 

The fruits of Terminalia chebula were shade dried 

and reduced to coarse powder in a mechanical grinder. The 

powdered material obtained was then subjected to 

successive extraction in batches using petroleum ether, 

chloroform, and Hydro alcohol (70%) solvents in a soxhelet 

extractor. The different extracts obtained were evaporated 

at 45˚C to get a semisolid mass. The extracts thus obtained 

were subjected to phytochemical analysis, . The percentage 

yield of hydro alcoholic extract was found to be 32.50%. 

 

Phytochemical analysis of the extracts 
The extracts of Terminalia chebula were subjected 

to qualitative analysis for the various phytoconstituents like 

alkaloids, carbohydrates, glycosides, phytosterols, 

saponins, tannins, proteins, amino acids and flavonoid. 

 

Acute toxicity study 

The acute oral toxicity study were carried out for 

hydro alcoholic extract of  Terminalia chebula using fix 

dose method according to OECD guideline no.420. Healthy 

adult female Swiss albino mice weighing between 25 to 35 

g were used for study. Animals were divided into four 

groups of three animals each and kept fasted overnight. The 

different doses like 5, 50, 300 and 2000 mg/kg b. w. were 

administered to the Group Ι, ΙΙ, ΙΙΙ, ΙV respectively61. After 

administering the hydro alcoholic extract to different 

groups the behavioral changes like body temperature, CNS 

activity, micturation, defection etc were observed for 24 

h62.   

 

Evaluation of Antiulcer Activity 

Aspirin Induced Ulcer 

The animals were divided into four groups, each 

consisting of six rats. Group Ι represented the control 

group, which received distilled water orally. Groups ΙΙ and 

ΙΙΙ received hydro alcoholic (70%) extract of Terminalia 

chebula 200 and 500 mg/kg. Omeprazole (20 mg/kg) b.w. 

were administered orally for group ΙV as reference drug.  

Aspirin in dose of 500 mg/kg was administration to the 

animals after 45 min of extract and omeprazole treatment. 

The animals were sacrificed after 4 h and the stomach was 

then excised and cut along the greater curvature, washed 

carefully with 5.0 ml of 0.9% NaCl and ulcers were scored 

by a person unaware of the experimental protocol in the 

glandular portion of the stomach. Ulcer index was then 

calculated by adding the total number of ulcers per stomach 

and the total severity of ulcers per stomach. A score for the 

ulcer was made as follows:[9-15] 

Red colouration (0.5), Spot ulcer (1), Haemorrhagic streak 

(1.5), Ulcers (2), Perforation (3)   

Mean ulcer score for each animal was expressed as ulcer 

index. The percentage of  

ulcer protection was determined as follows: 

 

 ss 

  

 

 

Ethanol Induced Ulcers 

The animals were divided into four groups, each 

consisting of six rats. Group Ι represented the control 

group, which received distilled water orally. Groups ΙΙ and 

ΙΙΙ  received hydro alcoholic (70%) extract of Terminalia 

chebula 200 and 500 mg/kg and, Omeprazole, in the dose 

of  20 mg/kg were administered orally for  group ΙV as 

reference standard drug.  The gastric ulcers were induced in 

rats by administrating absolute ethanol  (90%) (1 ml/200 g 

b.w. ) orally, after 45 min of hydro alcoholic extract  and 

Omeprazole treatment .They were kept in specially 

constructed cages to prevent coprophagia during and after 

the experiment. The animals were anaesthetized 1h latter 

with anesthetic ether and stomach was incised along the 

greater curvature and ulceration was scored. A score for the 

ulcer was study similar to Aspirin induced ulcer model.        

  

Cold Restraint Stress Induced Ulcers 

The animals were divided into four groups, each 

consisting of six rats. Group Ι represented the control 

group, which received distilled water orally. Groups ΙΙ and 

ΙΙΙ received hydro alcoholic extract of Terminalia chebula 

at a dose of 200 and 500 mg/kg Omeprazole, in the dose of   

20 mg/kg were administered orally for Group ΙV for ulcer 

protective studies. Animals of different group were 

subjected to cold stress after 45 min of extract and 

Omeprazole treatment. Rats were deprived of food, but not 

water, for about 18h before the experiment. Rats were 

immobilized by strapping the fore and hind limbs in 

restraint cage and kept for 2h, at temperature of 4oC. two 

hours later, the animals were sacrificed by cervical 

dislocation and ulcers were examined on the dissected 

stomach was incised along the greater curvature and ulcer 

was    scored.  A    score   for the ulcer was study similar to  

% Protective Control mean ulcer index – test mean ulcer index  
= X100 

Control mean ulcer index 
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Aspirin and ethanol induced models. 

   

Pylorus ligation induced ulcers,  

The animals were divided into four groups, each 

consisting of six rats. Group Ι represented the control 

group, which received distilled water orally. Groups ΙΙ and 

ΙΙΙ received hydro alcoholic extract of Terminalia chebula 

in a dose of 200 and 500 mg/kg. Omeprazole, in the dose of   

20 mg/kg were administered orally for Group ΙV for ulcer 

protective studies. After 45 min of hydro alcoholic extract 

of Terminalia chebula and Omeprazole treatment, pyloric 

ligation was done by ligating the pyloric end of stomach of 

rats of respective groups under pentobarbital anaesthesia at 

a dose of 35 mg/kg of body weight. Ligation was done 

without causing any damage to the blood supply of the 

stomach. Animals were allowed to recover and stabilize in 

individual cages and were deprived of water during post-

operative period. After 4 h of surgery, rats were sacrificed 

and ulcer scoring was done. Gastric juice was collected and 

gastric secretion studies were performed. 

 The gastric juice collected was centrifuged for 

1000 rpm for 10 min and the volume of gastric juice, pH, 

total and free acidity was measured [20-22]. 

 

Determination of free acidity and total acidity 

Reagents  

1. Freshly prepared 0.01N oxalic acid solution for 

standardization of sodium hydroxide 

2. Freshly prepared 0.01N NaOH solution  

3. Topfer’s reagent (Loba chemie, Mumbai, India): It is 

dimethyl amino benzene 0.5% in absolute ethanol 

4. Freshly prepared 1% Phenolphthalein (Nice chemicals, 

Cochin, India) solution  

 

Procedure 

Gastric juice centrifuged at 1000 rpm for 10 min 1 

ml of supernatant was diluted with 9 ml of distilled water 

and was titrated with 0.1N NaOH using 2-3 drops of topfers 

reagent as indicator until canary yellow color was observed. 

Volume of NaOH required was noted. This corresponds to 

free acidity. Further 2-3 drops of phenolphthalein was 

added and titrated with NaOH until pink color was restored. 

This gives total acidity. Free acidity and total acidity is 

expressed in terms of 0.1N HCL per 100 gms of gastric 

contents66. 

 

Statistical analysis 

The data are represented as mean ± S.E.M, and 

statistical significance between treated and control groups 

was analyzed using of ANOVA, followed by Dunnets t-test 

where P<0.05 was considered statistically different.  

 

RESULTS AND DISCUSSION 

Acute Toxicity Studies 

The acute toxicity studies of the Hydro alcoholic 

extract of fruit of Terminalia chebula was found to be non-

lethal up to dose of 2000 mg /kg body weight of the 

animals so that 1\10th and 1\4th   (i.e. 200 mg/kg and 500 

mg/kg orally) was selected for different ulcer-induced 

models.  

 

Aspirin Induced Gastric Ulcer 

The effect of the hydroalcoholic extract on Aspirin 

induced ulceration was studied and the results are tabulated 

in Table-6. The extract significantly reduced the ulceration 

produced by Aspirin with a ulcer index of 76% and 85%  

with  the dose of 200 and 500 mg/kg respectively in 

comparison to control,  Omeprazole as reference standard 

drug was reduction of ulcer 87%. 

 

Ethanol-Induced Gastric Ulceration 

In the present study, Hydroalcoholic extract of 

Terminalia chebula was evaluated for its antiulcer activity 

against ethanol-induced gastric ulceration in rats. The 

results are tabulated in Table-9. Oral administration of 

ethanol produced severe ulceration. Hydro alcoholic extract 

of Terminalia chebula has shown significant protection 

index of 60% and 72% with the dose of 200 and 500 mg/kg 

respectively in comparison to control, Omeprazole as 

reference standard drug was reduction of ulcer 83%. 

 

Cold Restraint Induced Ulcer 

The Hydroalcoholic extract of Terminalia chebula 

showed   significant protection index of 65% and 79% with 

the dose of 200 mg/kg and 500 mg/kg respectively in 

comparison to control, Omeprazole as reference standard 

drug was reduction of ulcer 83%. the results are tabulated 

in Table-12. 

 

Pylorous Ligation Induced Gastric Ulcer 

In Pylorous ligation induced gastric ulcer the 

Hydroalcoholic extract of Terminalia chebula showed 

significant reduction in gastric volume, free acidity, total 

acidity and ulcer score in Table-15. It was showing 

protection index of 72% and 76% at the dose of 200 and 

500 mg/kg respectively in comparison to control whereas 

Omeprazole as reference standard drug was reduction of 

ulcer 78%.  

Preliminary Phytoconstituents 

The preliminary phytochemical analysis of 

petrolium ether, chloroform and hydroalcoholic extract of 

fruit of Terminalia chebula revealed that the presence of 

various phytoconstituents which are present in Table-1.  

Table 1. List of Presence of Various Phytoconstituents 

Constituents Chemical test Ethanolic extract 

 

 

Hager's Test  ve 

Mayer's Test  ve 
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Alkaloids Dragendroff’s Test  ve 

Wagner's Test  ve 

Carbohydrates 

Molish’s Test + ve 

Fehling's Test + ve 

Benedict's Test + ve 

Cardiac glycosides 
Baljet's test  ve 

Legal's test  ve 

Anthraquinone glycosides 
Borntrager’s test + ve 

Modified Borntrager’s test + ve 

Saponin glycosides Foam test + ve 

Fixed oil Stain Test  ve 

Proteins and Amino acids 

Millon's Test + ve 

Biuret Test + ve 

Ninhydrin Test + ve 

Triterpenoids Liebermann-Burchard Test + ve 

Flavonoids 
Shinoda test + ve 

Sodium hydroxide test + ve 

 

Tannin and Polyphenols 

Lead acetate solution + ve 

5% FeCl3 solution + ve 

Bromine water test + ve 

Potassium dichromate test + ve 

 

Table 2. Effect of Hydro Alcoholic (70%) Extract of Terminalia Chebula on Aspirin Induced Ulcer 

 

 

 

Table 3. Effect of Hydro Alcoholic Extract of Terminalia Chebula On Aspirin Induced Ulcer 

 

 

Table 4. Gastroprotective Activity of Hydroalcoholic Extract of Terminalia Chebula On Aspirin Induced Ulcer 

Results are expressed as Mean ± SEM (n = 6) in each group. 

 

Animal Treatment Dose Ulcer Index Animal Treatment Dose Ulcer Index 

1 

2 

3 

4 

5 

6 

 

 

Distill water 

 

 

1 ml/100g 

62.00 

44.50 

32.00 

54.00 

60.00 

40.00 

1 

2 

3 

4 

5 

6 

 

 

Omeprazole 

 

 

20 mg/kg 

6.50 

12.50 

1.50 

6.00 

5.00 

7.00 

Mean   47.30 Mean   6.42 

SEM   5.94 SEM   1.45 

Animal Treatment Dose Ulcer Index Animal Treatment Dose Ulcer Index 

1 

2 

3 

4 

5 

6 

 

 

Hydro alcoholic 

extract  

 

 

200 mg/kg 

p.o. 

 13.5 

  7.00 

  8.50 

18.50 

12.00 

  9.00 

1 

2 

3 

4 

5 

6 

 

 

Hydro alcoholic 

extract 

 

 

500 mg/kg 

p.o. 

  8.50 

  4.00 

  3.00 

13.00 

  3.50 

10.50 

Mean   11.42 Mean     7.08 

SEM     1.72 SEM     1.71 

Treatment Dose Mean ulcer index %  Protection 

Vehicle 1ml/100g 47.33 ± 0.94 ** -- 

Omeprazole 20 mg/kg 6.42 ± 1.45 ** 87% 

Hydroalcoholic extract  of  Terminalia chebula 200 mg/kg 11.42 ± 1.72** 76% 

Hydroalcoholic extract  of Terminalia chebula 500 mg/kg 7.08  ± 1.71 ** 85% 
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Table- 5: Effect Of Hydro Alcoholic Extract Of Terminalia Chebula On Ethanol Induced Ulcer 

 

 

DISCUSSION 

Ulcers develop when the normal defense and 

repair mechanisms of the lining of the stomach or 

duodenum are weakened, making the lining more likely to 

be damaged by stomach acid. A peptic ulcer is a sore on the 

lining of the stomach, small intestine or esophagus. A 

peptic ulcer in the stomach is called a gastric ulcer. 

Different therapeutic agents including plant extracts are 

used to inhibit the gastric acid secretion, or to stimulate the 

mucosal defence mechanism by increasing the mucus 

production protecting the surface epithelial cells, or 

interfering with PG synthesis. Gastrointestinal injury is 

induced by various chemical agents. Thus the present 

investigation was carried out to evaluate the antiulcer 

activity of the hydroalcoholic extract of Terminalia chebula 

against different ulcer models. 

Aspirin causes direct irritant effect and mucosal 

damage by interfering with prostaglandin synthesis67, 

increasing acid secretion by increasing the H+ ion 

transport/backdiffusion of H+ ions, resulting overproduction 

of leukotrienes and other products of 5-lipoxygenase 

pathway68. The hydroalcoholic extract significantly reduced 

the ulcer index and afforded significant protection against 

Aspirin induced ulcers could be due to prevention of direct 

irritation, increased mucus secretion and due to its 5-

lipoxygenase pathway. 

 Hydro alcoholic extract of Terminalia chebula 

showed the ability to reduce significantly the severity of 

ulceration of stomach induced by absolute ethanol. The 

results revealed that the pretreatment with hydro alcoholic 

extract of Terminalia chebula absolutely prevented the 

ethanol-induced congestion, hemorrhage, edema, necrosis, 

inflammatory and dysplastic changes, erosions and 

ulceration in the gastric mucosa of rats.  The incidence of 

ethanol-induced ulcers predominant in the glandular part of 

stomach was reported to stimulate the formation of 

leukotriene C4 (LTC4), mast cell secretory products, and 

reactive oxygen species resulting in the damage of rat 

gastric mucosa starts with microvascular injury, namely a 

disruption of the vascular endothelium resulting in 

increased vascular permeability, edema formation and 

epithelial lifting70.  In ethanol model, ulcers are caused due 

to perturbations of superficial epithelial cells, notably the 

mucosal mast cells leading to the release of the vasoactive  

 

mediators including histamine, thus causing damage to 

gastric mucosa. Mucosal blood flow has been attributed to 

be an important factor in the damage caused by alcohol and 

is modulated by prostaglandin. The effectiveness of hydro 

alcoholic extract of Terminalia chebula protection against 

mucosal damage caused by ethanol is indication of its 

effect on prostaglandins.  

Animals subjected to restraint plus cold for 2 h 

showed the presence of considerable ulcerogenicity in the 

form of hemorrhagic mucosal lesions in the stomach, which 

were confined to the glandular segment only. Peripheral 

sympathetic activation plays an important role in induction 

of ulcers by restraint. Stress-induced ulcers are probably 

mediated by histamine release with enhancement in acid 

secretion, a reduction in mucous production and generation 

of free radicals etc.. Increase in gastric motility, vagal 

overactivity74, mast cell activation, alterations in 

prostaglandin generation, cytokine liberation and 

breakdown of normal cytoprotective mechanism. Incidence 

of cold restrain ulcer due to increased acid secretion and 

generation of free radicals. 

Ulcers due to cold stress are both due to 

physiological and psychological factors. The 

gastroprotective action of hydro alcoholic extract of 

Terminalia chebula against stress-induced ulceration could 

be due to its histamine antagonistic, anticholinergic and 

antisecretory effects. 

 After 45 min of treatment with an hydroalcoholic 

extract of Terminalia chebula, pylorus ligation of rats for 4 

h resulted in accumulation of gastric secretory volume, and 

increase in titrable acidity and ulceration. The cause of 

gastric ulcer after Pyloric ligation are believed to be due to 

stress-induced increase in gastric hydrochloric acid 

secretion and/ or stasis of acid. Pylorus ligation induced 

gastric ulcers occur because of an imbalance between 

aggressive factors and the maintenance of mucosal integrity 

through the endogenous defence mechanisms.  

Ulcers caused by pyloric ligation are due to 

increased accumulation of gastric acid and pepsin leading 

to auto digestion of gastric mucosa81. A copious amount of 

mucus is secreted during superficial damage and provides 

favorable microenvironment in repair. Hence estimation of 

acid secretion is valuable part of the study to clarify the 

mechanism of action of drug under trial. In the present 

Animal Treatment Dose Ulcer Index Animal Treatment Dose Ulcer Index 

1 

2 

3 

4 

5 

6 

 

 

Distilled 

water 

 

 

 

1 ml/100gm 

 

28.00 

18.00 

40.00 

28.00 

23.00 

23.00 

1 

2 

3 

4 

5 

6 

 

 

 

Omeprazole 

 

20 

mg/kg 

4.50 

5.50 

3.50 

11.00 

7.50 

7.50 

Mean   26.67 Mean   6.58 

SEM   3.70 SEM   1.10 
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study, hydro alcoholic extract of Terminalia chebula has 

reduced the free acidity by 21% and 24% at a dose level of 

200 and 500 mg/kg; Standard drug Omeprazole has reduced 

the free acidity 55%; whereas total acidity reduction by 

hydro alcoholic extract of Terminalia chebula is 47% and 

55% at a dose level of 200 and 500 mg/kg and standard 

reference drugs Omeprazol reduced the total acidity at 60%. 

   Overall, Hydro alcoholic extract of Terminalia 

chebula has shown a substantial and significant protection 

against gastric ulcers in all the models. This protective 

effect might have been mediated by both anti-secretory and 

cytoprotective mechanisms. Moreover, further insight into 

the precise mechanism of action is essential to exploit the 

complete potency of hydro alcoholic extract of Terminalia 

chebula and increase its usage in contemporary medicine 

[20-23]. 

 

CONCLUSION 

Phytochemical analysis of the fruit extract 

revealed that extract contains the Carbohydrates, flavanoid, 

saponin, tannin/polyphenol and fat, phytosterols and 

triterpenoids. In the acute toxicity studies of the hydro 

alcoholic extract was found to be non-lethal up to dose of 

2000 mg/kg body weight of the animals. so that and 200 

mg/kg and 500 mg/kg orally was selected for different 

ulcer-induced models. The anti-ulcer effect was evaluated 

using the following ulcer models. Aspirin induced 

ulcer,Ethanol induced ulcer, Cold restrain induced ulcer, 

Pylorus ligation induced ulcer. 

The hydro alcoholic extracts of Terminalia 

chebula was found to be effective in healing the ulcer 

induced by different ulcer induced models. In Aspirin 

induced ulcer the hydro alcoholic extracts of Terminalia 

chebula (200 mg/kg and 500 mg/kg) and Omeprazole (20 

mg/kg p.o) showed a significant reduction in the ulcer area. 

This suggests the cytoprotective effect of Terminalia 

chebula extract. In ethanol induced ulcers the hydro 

alcoholic extracts (200 mg/kg and 500 mg/kg) and 

Omeprazole (20 mg/kg) showed a significant reduction in 

ulcer index. This suggests that hydro alcoholic extracts of 

Terminalia chebula might have gastric cytoprotection 

effect. In cold restrain stress-induced ulcers the hydro 

alcoholic extracts (200 mg/kg and 500 mg/kg) and 

Omeprazole (20 mg/kg .p.o) showed a significant reduction 

in ulcer index. This suggests that some of the constituents 

present in the Terminalia chebula extract might have 

central actions, which are helpful in reducing the gastric 

ulcers. In pylorus ligation induced ulcers the extracts (200 

mg/kg and 500 mg/kg body weight) of Terminalia chebula 

and Omeprazole (20 mg/kg) significantly decreased the 

total acidity and free acidity. ulcers the hydro alcoholic 

extracts (200 mg/kg and 500 mg/kg) and Omeprazole (20 

mg/kg) showed a significant reduction in ulcer index. This 

suggests that hydro alcoholic extracts of Terminalia 

chebula might have gastric cytoprotection effect. present 

study suggest that the fruits of Terminalia chebula showed 

anti-ulcer activity. The antiulcer effect of hydroalcoholic 

fruit extracts of Terminalia chebula may be due to both 

reductions in gastric acid secretion and gastric 

cytoprotection.  

 

REFERENCES 

1. Jainu M, Devi C.S.S. Antiulcerogenic and ulcer healing effects of Solanum nigrum (L.) on experimental ulcer models: 

Possible mechanism for the inhibition of acid formation. J. of Ethnopharmacol, 104, 2006, 156-163. 

2.  Dharmani P, Mishra PK, Maurya R, Chauhan VS, Palit G. Allophylus serratus: A plant with potential anti-ulcerogenic 

activity. J. of Ethnopharmacol, 99, 2005, 361-366. 

3. Sheeba MS, Asha VV. Effect of Cardiospermum halicacabum on ethanol-induced gastric ulcers in rats. J. of 

Ethnopharmacol, 106, 2006, 105-110. 

4. Qarawi A.A.AL, Rahman H, Ali B.H, Mousa H.M, El-Mougy S.A. The ameliorative effect of dates (Phoenix dactylifera L.) 

on ethanol induced gastric ulcers in rats. J. of Ethnopharmacol, 98, 2005, 313-317. 

5. Deshpande S.S, Shah G.B, Parmar N.S. Antiulcer activity of Tephrosia purpurea in rats. Indian journal of pharmacology 35, 

2003, 168-172. 

6. Deb S, A selection of prime Ayurvedic plant drugs. 1st ed. Anamaya publisher. New Delhi 2006.  

7. Indian Herbal pharmacopoeia, Revised new 2nd ed. 2002.  

8. Malckzadeh F, Ehsanifar H, Shahamat N, Levin M, Colwell RR. Antibacterial activity of black myrobalan (Terminalia 

chebula Retz.) against Helicobactor pyroli. Int. J. Antimicrob. Agent, 18(1), 2002, 85-8  

9. Chattopadhyay RR, Bhattacharyya SK.  Plant Review Terminalia chebula: An update. Pharmacog Rev, 1(1), 2007, 151-6.   

10. Ahmad Z, Mehmood F. Screening of some Indian medicinal plants for their antimicrobial properties. J. Ethnopharmacol 

1998 62(2): 183-93  

11. Phadke SA, Kulkarni SD. Screening of in vitro antibacterial activity of Terminalia chebula, Eclapta alba and Ocimum 

sanctum. Ind J. Med. Sci, 43(5), 1989, 113-7. 

12. Sato Y, Oketani H, Singyouchi K, Ohtsubo T, Kihara, H, Higuti P. Extraction and purification of effective antimicrobial 

constituents of Terminalia chebula Retz. against methicillin- resistant Staphylococcus aureus. Bull. Pharm. Bull, 20(4), 

1997, 401- 4  

13. Dutta BK, Rahman I, Das TK. Antifungal activity of Indian plant extracts. Mycoses, 41(11-12), 1998, 535-6. 



Vol 9|Issue 2| 2019 | 4-10. 

73 | P a g e  
 

14. Vonshak O, Barazani P, Sathiyomoorthy R, Shalev D, Vardy A. Golan- goldhirsh. Screening of South-Indian medicinal 

plants for anti-fungal activity. Phyther. Res, 17(9), 2003, 1123-5. 

15. Mehmood Z, Ahmad I, Mohammad F, Indian Medicinal Plants: A potential source of anticandidal Drugs. Pharmaceutical 

Biology, 37 (3), 1999, 237-42. 

16. Jeong AHN, Kim CY, Lee JS,  Kim TG,  Kim SH,  Lee CK, Lee B, et al. Inhibition of HIV-1 integrase by galloyl glucoses 

from Terminalia chebula and flovonol glycoside gallates from Euphorbia pekinensis. Planta Medica, 68, 2002, 457-9. 

17. Suthienkul et al. Retroviral reverse transcriptase inhibitory activity in Thai Herbs and Species. Screening with moloney 

murine leukemia viral enzyme. South-East Asian Journal Trop. Med.  Public Health, 24 (4), 1993, 751-5. 

18. Kaur S, Grover IS, Singh M,  Kaur S. Antimutagenesity of hydrolyzable tannins from Terminalia chebula in Salmonella 

typhimerium. Mutagen Res, 419(1-3), 1998, 169- 79. 

19. Saleem M, Hushum P, Harkonen K, Inhibition of cancer cell growth by crude extract and phenolics of Terminalia chebula 

fruit. J. Ethnopharmacol, 81, 2002, 327- 36. 

20. Cheng HY, Lin TC, Yu KH. Antioxidant and free radical scavenging activities of Terminalia chebula. Biol. Pharm.Bull 

2003; 26(9):1331-5. 

21. 18.Naik GH, Priyadarshini KI, Naik DB,  Gangabhagirathi R,  Mohan H. Studies on the aqueous extract of Terminalia 

chebula as a potent antioxidant and portable radioprotector. Phytomedicine, 11(60), 2004, 530-8. 

22. Lee H, Won NH, Kim KH, Lee H, Jun W, Lee KW. Antioxidant effects of aqueous extract of Terminalia chebula in vivo 

and in vitro. Biol. Pharm. Bull, 28(9), 2005, 1639-44. 

23. Lee HS, Jung SH, Yun BN, Lee KW. Isolation of chebulic acid from Terminalia chebula Retz. and its antioxidant effect in 

isolated rat hepatocytes. Arch. Toxicol, 81(3), 2007, 211-8. 

 

 

 

 


