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Background/Aim: Gastric ulcer is one of the most widespread 

gastrointestinal disorders resulting from weakness of a gastric mucosal 

defense. Several drugs are available to address ulcer; however, these 

drugs are associated with several side effects. Previous studies have 

confirmed the efficacy of herbal plants extracts for possible treatment 

of this disease. This research aims to evaluate the antiulcer properties 

of Terminalia laxiflora extracts. Methods: Water and its fractions, 

total methanol, dichloromethane, ethyl acetate, butanol extracts from 

the leaves of Terminalia laxiflora were evaluated for their antiulcer 

activity using aspirin as ulcerogen in rats. All administration was 

given one hour prior to aspirin. Macroscopic, hisopathological and 

histochemical examinations were performed the effect of these 

extracts on ulcer. Results: All extracts showed significant inhibitory 

activity. The percentages of inhibition for the different extracts equal 

to 54.21, 64.86, 61.71, 76.84, 75.92, 79.47, and 86.05  % for water 1, 

water 2, methanol, DCM, ethyl acetate, and butanol as compared to 

non-pretreated aspirin group. Butanol extract was found to possess 

remarkable ulcer-protective properties at 50 mg/kg when compare to 

other the other extracts. The effect of ulcer protection 86.05 % was 

produced and standard drug, Ranitidine, gave 81.57% of ulcer 

protection, respectively. Conclusion: We conclude that Terminalia 

laxiflora extracts are potential sources of new antiulcer agents. 
 

Copy Right, IJAR, 2017,. All rights reserved.

…………………………………………………………………………………………………….... 

Introduction:- 
Peptic ulcer disease is disorder used to describe a heterogeneous group of condition with ulcerations. It is 

characterized by the disruption of the normal mucosal integrity of the esophagus, stomach, or duodenum (Kumar, et 

al, 2011). Gastric ulcer is one of the most common disorders (Alkofahi, and Atta 1999). The continuously exposed 

to agents such as pepsin, acid, bacterial products, bile acids, and steroidal and non-steroidal anti-inflammatory drugs 

(NSAIDS) increases the gastric ulcer prevalence (Mota, et al, 2009). These agents have been implicated in the 

pathogenesis of gastric ulcer, including enhanced gastric acid and pepsin secretion, inhibition of prostaglandin 

synthesis and cell proliferation growth, diminished gastric blood flow and gastric motility (Toma, et al, 2005). 
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Ulcers are primarily caused by an imbalance between some endogenous aggressive and protective factors in the 

stomach such as acid-pepsin secretion, integrity of the mucosal barrier, mucus secretion, blood flow, cellular 

regeneration, prostaglandins, and growth factors (Yuan, et al., 2006; Freitas, et al. 2008).  Medications are used to 

relieve the pain, heal ulcerations and delay recurrence of ulcerations. These include antibiotics antacids and proton 

pump inhibitors (Tepperman and Jacobson, 1994). Several drugs are available in the market for gastric ulcer 

therapy; however, most of these drugs are associated with unwanted side effects (Shirode, 2008). 

 

Aspirin is a potent non-steroidal anti-inflammatory drug (NSAID) that is used for the treatment of rheumatoid 

arthritis and related diseases as well as the prevention of cardiovascular thrombotic diseases. Gastric ulcer associated 

with the use of aspirin is a major problem. Many factors such as gastric acid and pepsin secretion, gastric 

microcirculation, prostaglandin E2 (PGE2) content (Laine, et al. 2008) and proinflammatorycytokines interleukin 

(IL-1β) and tumor necrosis factor (TNF)-α play important role in the genesis of gastric mucosal damage, and its 

subsequent development (Wang, et al. 2008; Wallace 2008).  

 

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 (Pillai et al, Among these extracts are the extracts rich in phenolics (De 

Barros et al., 2008, Sumbul et al., 2011, Dubey et al., 2013). 

 

The genus Terminalia was reported to be rich in phenolics compounds (Mohiuddin et al., 2015).  Terminalia 

laxiflora was reported to have antimicrobial and antiviral activities (Muddathir et al. 2013, Rashed and Ono 2013). It 

was also reported that it contain mixture of phenolic compounds such as quercetin, rutin, vitexin, isovitxin, ellagic 

acid derivatives, gallic acid and methyl gallate. There are many reports about the potential antiulcer activity of these 

compounds; gallic, quercetin and rutin (Sumbul et al. 2011, Dubey et al. 2013, Sen et al. 2013). 

 

 Therefore, the objective of the present study was to investigate the gastroprotective activities of Terminalia 

laxiflora leaves water extract and its fractions; methanol, butanol, ethyl acetate and methylene chloride by using 

aspirin model and to study the effect of phenolic compounds on antiulcer activity. 

 

Materials and Methods:- 
Plant materials:-  
Terminalia laxiflora leaves were collected from Zohreya Garden, Cairo, Egypt on September 2013 and 

authenticated by Dr. Mohamed El Gebally, Former Researcher of Botany, National Research Center, Dokki, Cairo, 

Egypt. 

 

Extraction:- 

One kilogram of T. laxiflora dried leaves was extracted by hot H2O for half hour. The resultant extract was filtered 

off and dried under reduced pressure, then freeze dried and re-extracted by methanol. The methanol 100 g extract 

was suspended in water and partitioned by methylene chloride 5 g, ethyl acetate 22 g and butanol 27 g, respectivel            

 

The presence of flavonoids test was performed by Shinoda test:- 

Shinoda test: To an alcoholic solution of the sample, add magnesium powder and a few drops of concentrated HCl; 

orange, pink, red to purple colors will appear when flavones, flavonols, the corresponding 2, 3-dihydro derivatives, 

and/or xanthones are present. It is advisable to add t-butyl alcohol before adding the acid to avoid accidents from a 

violent reaction; the colored compounds will dis- solve into the upper phase. By using zinc instead of magnesium, 

only flavanonols give a deep-red to magenta color; flavanones and flavonols will give weak pink to magenta colors 

or no color at all (Cannell, R.J., 1998). 

 

Test of   galloyl esters was performed by Potassium Iodate KIO3:- 

 (saturated aqueous solution) (Haddock et al., 1982). 

 

Test of   hexahydroxydiphenoyl esters;-  

Nitrous acid (Gupta et al., 1982): To a volume of 100 ml ice cold aqueous NaNO2 solution (10 %) few drops (5-10) of 

glacial acetic acid are added, the spray is used immediately after preparation.  

 

Total phenol:- 

The total phenolic content was determined according to the Folin-Ciocalteu procedure (Zilic et al., 2012). 
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Total flavonoids:- 

The total flavonoid content was determined according to (Zilic et al., 2012) using aluminum chloride (AlCl3) 

colorimetric assay. 

 

Biological study:- 
Drugs:- 

Aspirin was obtained from Chemical Industries Development (CID) Giza (Egypt) as tablets each tablets contain 75 

mg acetyl salycilic acid, and was suspended in 0.5% carboxymethyl cellulose in water (El Nasr Chemicals 

Company, Egypt). Ranitidine was kindly provided by Glaxo Smith Kline, Egypt. The drugs were prepared 

immediately before use.  

 

Animals:- 

Female albino rats, six weeks of age and weighing 130-160 grams were purchased from the Animal House Lab, 

National Research Centre, Cairo, Egypt. The animals were housed in a temperature room (24 ± 2 °C) with relative 

humidity of 55 ± 10% and 12 h light/dark cycle (lights on at 7:00 a.m.). The animals had free access to tap water and 

diet. All the animals received care according to the guidelines set out by the Institutional Animal Use and Care 

Committee of National Research Centre.  

 

Experimental Design:-  

Fifty four rats were fasted for 18 hours but excess water was allowed. The rats were randomly divided into 9 groups, 

6 rats of each follows: 

1. Control (non-ulcer non-treated) group: In which animals were left freely wandering in their cages for 3 hours. 

2. Aspirin (non-pretreated) group: In which rats received no further medication other than aspirin (200 mg/kg, 

orally). 

3. Water extract I of Terminalia and Aspirin group: In which extract (50 mg/kg, orally) was given one hour prior 

to aspirin administration. 

4. Water extract II and Aspirin group: In which extract (100 mg/kg, orally) was given one hour prior to aspirin 

administration. 

5. Total methanol extract and Aspirin group: In which extract (50 mg/kg, orally) was given one hour prior to 

aspirin administration. 

6. Dichloromethane (DCM) and aspirin group: In which extract (50 mg/kg, orally) was administered one hour 

before aspirin administration. 

7. Ethyl acetate extract and aspirin group: In which extract (50 mg/kg, orally) was administered one hour before 

aspirin administration. 

8. Butanol extract and aspirin group: In which extract (50 mg/kg, orally) was administered one hour prior to 

aspirin administration. 

9. Ranitidine and aspirin group: In which (50 mg/kg, orally) was administered one hour prior to aspirin 

administration. 

 

Macroscopic Examinations:- 

After completion of the 6 hours after aspirin administration, rats were killed by an overdose of ether. Their stomachs 

were removed and opened along the greater curvature for scoring gastric mucosal lesions. Gastric mucosal lesions 

were expressed in terms of the ulcer index (UI) (Abdallah et. al., 2011, Nassar, et. Al., 2013), which depends on 

the calculation of a lesion index using scoring system based on the severity of each lesion. The severity factor was 

defined according to the length of the lesions. Severity factor 0 = no lesions; 1 = petechiae; 2 = erosions < 1mm; 3 = 

erosions of 1-2 mm; 4 = erosions of 2-4 mm and 5 = erosions > 4 mm. the partial scores were then summed to obtain 

the ulcer index of the animal examined. The UI for each group was taken as the mean lesion score of all the rats in 

that group. The numbers of ulcers were counted using magnifying lenses. Each ulcer was then measured with a 

vernier to assess the diameter. The percent protection with each extract dose was also calculated by the following 

formula (Suzuki et al. 1976): 

% Protection = [(UI aspirin – UI treated group] / UI aspirin] ×100, where UI stands for ulcer index.  

 

Hisopathological and Histochemical:- 

Stomach specimens were taken immediately after scoring the gastric lesions and fixed by immersion in 10 % neutral 

formaldehyde. Paraffin sections were prepared and stained with hematoxylin-eosin for histopathological 
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examinations or with PAS to detect the mucus changes in the stomach mucosa of all groups. The sections were 

mounted and observed under light microscope for details. 

 

Statistical Pnalysis:- 

Results were expressed as the mean ± S.E. Statistical significance between groups was determined by one-way 

analysis of variance (ANOVA) followed by Tukey-Kramer’s post test (GraphPad Prism 4.03, GraphPad Software, 

CA) at the selected level of significance of P<0.05. 

 

Results:- 
Macroscopic investigations:- 

Regarding to gross examination of stomach, no lesions were seen in control non-ulcer non-treated group (Fig. 1-A). 

In aspirin group, multiple gastric mucosal erosion in the glandular part of the stomach, most often 1–4 mm in size, 

or petechial bleeding at the time of observations (Fig. 1-B). Gross examination of stomach of water I, water II, 

methanol, DCM, ethyl acetate, butanol and ranitidine groups are presented in Fig. 1-C-I, respectively. Table 1and 2 

summarizes the results obtained in aspirin-induced gastric ulceration in rats. The UI was 7.6 ± 0.11, 3.48 ± 0.22, 

2.67 ± 0.36, 2.91 ± 0.22, 1.76 ± 0.32, 1.83 ± 0.50, 1.56 ± 0.12, 1.06 ± 0.92, and 1.34 ± 0.42 for aspirin group, water 

extract I and aspirin, water extract II and aspirin, methanolic extract and aspirin, dichloromethane extract and 

aspirin, ethyl acetate extract and aspirin, butanol extract and aspirin, and ranitidine and aspirin, respectively. The 

results showed significant reduction in the severity of ulcer and ulcer index of the treated groups as compared with 

aspirin group. The percentages of protection of the different extracts equal to 54.21, 64.86, 61.71, 76.84, 75.92, 

79.47, 86.05 and 81.53 % for water I, water II, methanol, DCM, ethyl acetate, butanol and ranitidine, respectively, 

as compared to aspirin group. 

 

Butanol extract was found to possess remarkable ulcer-protective properties at 50 mg/kg when compared to the 

other extracts. The effect of ulcer protection 86.05 % was produced and standard drug, Ranitidine, gave 81.57% of 

ulcer protection, respectively.  

 

Histopathological Results:-  

Stomach showed no histopathological changes in control group. Normal histological of gastric mucosa was seen 

(Fig. 2-A). While, stomach of aspirin group showed focal necrosis of gastric mucosa associated with mucosal and 

submucosal eosinophilic cells infiltration. Stomachs of extracts for water I, water II, methanol, DCM, ethyl acetate, 

butanol and ranitidine drug groups showed few histopathological changes (Fig. 2-C-I, respectively). 

 

Table 1:- Scoring shows the severity of lesions of aspirin induced gastric ulcer in different groups of rats. 

Treatment and dose Histological lesions 

no 

lesions 

petechiae erosions  

(< 1 mm) 

erosions  

(1-2 mm) 

erosions 

 (2-4 

mm) 

erosions  

(> 4 mm) 

1. Control group  0 0 0 0 0 0 

2. Aspirin group  - 1 2 3 4 5 

3. Water extract I and aspirin group - 1 2 3 - 5 

4. Water extract II and aspirin group - 1 2 3 4 - 

5. Methanol extract and aspirin group  - 1 2 3 - - 

6. DCM extract and aspirin group - 1 2 3 - - 

7. Ethyl acetate extract and aspirin group  - 1 2 3 - - 

8. Butanol extract and aspirin group - 1 2 - - - 

9. Ranitidine and aspirin group - 1 2 - - - 

 

Table 2:- Effect of various extracts of Terminalia against Aspirin induced gastric ulcer in rats  

Treatment Ulcer Index   % of protection  

1. Control group  - - 

2. Aspirin group  7.6 ± 0.11 _ 

3. Water extract I and aspirin group 3.48 ± 0.22 54.21* 

4. Water extract II and aspirin group 2. 67 ± 0.36 64.86 * 

5. Methanol extract and aspirin group  2.91 ± 0.22 61.71* 
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6. DCM extract and aspirin group 1.76 ± 0.32 76.84* 

7. Ethyl acetate extract and aspirin group  1.83 ± 0.50  75.92* 

8. Butanol extract and aspirin group 1.56 ± 0.12 79.47* 

9. Ranitidine and aspirin group 1. 40 ± 0.42 81.57* 

Data expressed as mean ± SE (n = 6) 

* P < 0.05, was consider statistically significant when compared to aspirin group 

 

 
Fig. 1:- Photographs of the effect of Terminalia extract on gastric mucosal lesions induced by aspirin in rats of (A) 

control group, (B) aspirin group, (C), water extract I and aspirin, (D) water extract II and aspirin, (E) methanol 

extract and aspirin, (F) DCM extract and aspirin, (G) ethyl acetate extract and aspirin, (H) butanol extract and 

aspirin, and (I) ranitidine and aspirin.  
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Fig. 2:- Protective effect of Terminalia on gastric mucosal lesions induced by aspirin in rats of (A) control group, 

(B) aspirin group,  (C) water extract I and aspirin, (D) water extract II and aspirin, (E) Methanol extract and aspirin, 

(F) DCM extract and aspirin, (G) ethyl acetate extract and aspirin, (H) butanol extract and aspirin, and (I) ranitidine 

and aspirin (H & E stain; scale bar: 20µm). 

 

Table 2:-  Total phenol (mg of gallic acid equivalent/ g dry material) and total flavonoids (mg of catechin 

equivalent/ g dry material) of different extracts of Terminalia 

Extract Total phenol Total flavonoids 

Methanol 56.57± 4.71 8.68  ± 0.29 

DCM 25.78 ± 0.86 4.84 ± 0.02 

Ethyl acetate 45.78 ± 0.62 9.71 ± 0.18 

Butanol 42.98 ± 0.12 5.84 ± 0.25 

Data presented as mean ± SD  

 

Discussion:-  
The present studies have demonstrated that intragastric administration of different extracts of Terminalia laxiflora 

reduces aspirin-induced macrosopically visible mucosal damage in the rat stomach. 

 

In the present work, stomach of aspirin group showed focal necrosis of gastric mucosa associated with mucosal and 

submucosal eosinophilic cells infiltration. Gastric mucosal erosion in the glandular part of the stomach, most often 

1–4 mm in size, or petechial bleeding at the time of observations were present. These findings agree with the 

observation that aspirin administered intragastrically induces hemorrhagic as well as nonhemorrhagic damage to the 

mucosa associated with gastric bleeding and exfoliation of the gastric surface epithelium (Ashley, et al. 1985; 

Kitahora, and Guth 1987; Rowe, et al. 1987). Injury of the rnicrovascular supply of the stomach has been suggested 

to play a crucial role in the pathogenesis of mucosal damage caused by aspirin (Robins, 1980; Szabo, 1987). On the 

other hand, Olaleye, and Farombi (2006) stated that aspirin is a strong cyclooxygenase inhibitor that reduced 

gastroduodenal bicarbonate secretion, disrupts the mucosal barrier and endogenous prostaglandin biosynthesis, as 

well as mucosal blood flow. It elevates acid secretion and led to microvasculature damage by free radicals 

generation. Aspirin caused inhibition of prostaglandin synthesis. Prostaglandin is playing an important role for 

mucosal integrity and regeneration (Abdulla, et al 2010; Akuodor, et al 2012). 
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In the results of histological investigation, the gastric mucosa of rats revealed that water, methanol, DCM and ethyl 

acetate and butanol extracts of Terminalia  laxiflora absolutely inhibited the aspirin-induced alterations of rat 

stomach. Pretreatment with extracts of Terminalia  laxiflora at dose of (50 mg/kg bw) was found to preserve the 

functional cytoarchitecture of the entire gastric mucosa.  

 

These findings confirm the cytoprotective nature of Terminalia laxiflora. Preliminary phytochemical screening of 

Terminalia laxiflora revealed the presence of flavonoids and total phenol. These phytoconstituents are well known 

to affect the integrity of mucus membranes and shown their ability to protect the cell against oxidative damage (Dela 

Pureta, et al. 2000; Suh, et al. 2003, Sumbul, et. al. 2011, Farzaei, et al., 2015). Flavonoids have excellent 

antioxidants effects that enhancing prostaglandin in the mucosal content. Besides this, they safeguard the capillary 

integrity and reinstate the normal function of the mucus membrane (Middleton. 1994; Carlo, et al. 1999; 

Kandaswami, and Rotelli, et al. 2003). Jawanjal et al. (2012) reported that the methanolic extra act of fruits of 

Terminalia belerica exhibit significant antiulcer property against aspirin induced ulcer. In addition, the study of 

Gupta et al., (2005) showed that the ethanol extract of Terminalia pallida Brandis  exhibited significant anti-ulcer 

activity by enhancing antioxidant potential of the gastric mucosa, thereby reducing muocosal damage. 

 

Our chromatic and analytical investigations showed that the butanol extract contains flavonids; red colour with 

Shinoda test Harborne and William (1975), among these active flavonoids, rutin was detected by using comparative 

paper chromatography, Rf*100 values in 15% Acetic is 48 and BAW (n-Butanol/acetic acid/water) as eluent is 42 in 

addition to several gallic acid derivatives, rosy red color with KIO3 reagent specific for gallotannins (Haddock et al., 

1982) and ellagitannins through red color with NaNO2/AcOH test (Gupta et al., 1982). These phenolic constituents 

explain the gastroprotective activity of T. laxilora leaf extract. 

 

From the results of this study, the butanol fraction showed the most potent gastroprotective extract. Previous studies 

of T. laxilora showed that it contains gastroprotective agents such as gallic acid, quercetin and rutin (De La Lastra 

1994; Suzuki et al. 1998, Sen et al. 2013, Sumbul et al. 2011, Dubey et al. 2013).  

 

Kandaswami, and Rotelli, et al. (2003) and Jawanjal et al. (2012) stated that rutin give an antiulcer activity by the 

inhibition of the proton pump. The authors concluded that rutin inhibits H
+
-K

+
 ATPase, a key enzyme responsible 

for the secretion of acid, and thus shows antiulcer activity. On the other hand, Gallic acid possesses antiulcer activity 

(Govindarajan, et al. 2006, Sen, et al., 2013, Mard, et al., 2015). Quercetin reduced the gastric damage and this 

reduction confirmed a significant increase in mucus production (Martin, et al., 1993; de la Lastra, et al. 1994). 

 

Conclusion:- 
The different extracts of Terminalia laxiflora  leaves gave varying degrees of anti-ulcer activity and could be a 

potential source of new anti-ulcer agents. The butanol fraction is the most potent gastroprotective extract. Thus, the 

protective effect of Terminalia laxiflora against gastric ulcer could be attributed to the presence of phytoconstituents 

in it. 
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