
Thiab A et al. / Pharmacie Globale (IJCP) 2016, 03 (03) 

1                                          Pharmacie Globale© (IJCP), Vol. 07, Issue 03 

Available online at www.pharmacie-globale.info 

 

PHARMACIE GLOBALE 

 INTERNATIONAL JOURNAL OF COMPREHENSIVE PHARMACY 

 

POSSIBLE GASTRIC PROTECTIVE AND THERAPEUTIC EFFECT OF Eruca sativa LEAVES 
EXTRACT AGAINST GASTRIC ULCER INDUCED BY ETHANOL IN RATS 

 

Afrah Thiab*1, Sajida Hussein1 and  Maha N Hamad2 
 

1Department of Pharmacology and Toxicology, College of Pharmacy, University of Baghdad, Baghdad, Iraq. 
2Department of Pharmacognosy and Medicinal Plants, College of Pharmacy, University of Baghdad, Baghdad, Iraq. 

 

Received: 1 Sep 2016; Revised: 9 Sep 2016; Accepted: 25 Sep 2016; Available online: 30 Sep 2016 
 

 
 

INTRODUCTION
Peptic ulcer disease is a chronic disease that affects 
millions of people worldwide. It is believed that 10% of 
the population will develop this disease at some point in 
their lives1. Its believes that peptic ulcer develop due to 
imbalance between aggressive factors (Helicobacter pylori, 
NSAIDS, Gastric acid) and protective factors (Mucin, 
Bicarbonate, and Prostaglandin) lead to interruption in 
mucosal integrity2. Oxidative stress has emerged as one of 
major pathogenic factors in peptic ulcer progression that 
impair the cellular function and promote damage of 
cellular organelles in the cell includes mitochondria, 
lysosomes and nucleus2-5. 
 

Therefore, the scope for research into the therapy for 
peptic ulcer has widened considerably. Even though the 
objectives of therapy remain same viz. relief of pain, 
promotion of ulcer healing, prevention of recurrences and 
complications, there will be a definite role for new drugs. 
The biological and experimental evaluation of plants based 
on their use in the traditional system of medicine is a 
sound and cost effective strategy to develop new drugs 
from plants6. 
  

Eruca sativa (rocket salad, Eruca sativa Mill. Or Eruca 
vesicaria L.): is a member of the Brassicaceae family and is 
extensively distributed in the Mediterranean region7. 
Several studies of vegetable foods have demonstrated that  
 

*Corresponding Author: 

Afrah Thiab 
Department of Pharmacology and Toxicology, College of Pharmacy, 
University of Baghdad, Baghdad, Iraq. 
Email: afrah.thiab@gmail.com 

several plants of the Brassicaceae family hold 
phytochemicals such as flavonoids and glucosinolates8-10, 
which have valuable health effects like cancer 
prevention11-15. Further, it has been broadly reported in 
the literature that rocket has astringent, diuretic, 
digestive, emollient, depurative, laxative, rubefacient, 
tonic, stomachic, anti-inflammatory for colitis and 
stimulant effects16. Also it has uses such as, for stimulating 
hair regrowth, the cure of oily scalp, and as a facial tonic17. 
In addition, the aphrodisiac properties of rocket have been 
testified since ancient Egyptian and Roman times18-19. 
With all these qualities, it is also the simplicity with which 
plant is grow, and has often been selected as experimental 
material by researchers20. 
 

The aim of the current study is to validate gastric anti-
ulcer properties of Rocket “Eruca sativa” leaves on 
experimentally-induced gastric ulcer in rats. 
 

MATERIALS & METHODS 
Preparation of Eruca sativa leaves extract 
The classical chemical procedure for obtaining organic 
constituent from dried plant tissue (roots, leaves, dried 
seeds, heartwoods) was prepared by soxhelt apparatus by 
using different solvent polarity21. 
 

Animals 
The study was approved by the Scientific- and the Ethical- 
Committee of the College of Pharmacy/ University of 
Baghdad. The animals used in this study were divided into 
seven groups as follow: 
 

Group I: Eight rats administered distilled water 5 ml/kg22 
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daily by gavage tube for 14 days. At day 15 the animals 
were euthanized by diethyl ether. This group served as 
negative control. 
 

Group II: Eight rats administered distilled water 5 ml/kg 
daily by gavage tube for 14 days. At day 15, the animals 
were given a single dose of ethanol 5 ml/kg23 by gavage 
tube, then after one hour, the animals were euthanized by 
diethyl ether. This group served as a positive control of 
ulcer induction. 
 

Group III: Eight rats received ranitidine 50 mg/kg24 daily 
via gavage tube for 14 days, then at day 15, the animals 
were administered a single dose of ethanol 5ml /kg; then 
after one hour of ethanol administration, the animals were 
euthanized by diethyl ether. This group served as a 
positive control against ulcer (protective group). 
 

Group IV: Eight rats received 250 mg/kg of methanolic 
extract of Eruca sativa leaves25 by gavage tube for 14 days. 
Then, a single dose of ethanol 5 ml/kg was administered at 
day 15. The animals were euthanized by diethyl ether after 
one hour of ethanol administration. 
 

Group V: Eight rats received 250 mg/kg chloroform 
extract of Eruca sativa leaves25 by gavage tube for 14 days. 
Then a single dose of ethanol 5 ml/kg was administered at 
day 15. The animals were euthanized by diethyl ether after 
one hour of ethanol administration. 
 

Group VI: Eight rats received absolute ethanol 5 ml/kg by 
gavage tube, then after one hour of ethanol administration 
they received 250 mg/kg methanolic extract of Eruca 
sativa leaves daily for 14 days. At day 15 the animals were 
euthanized by diethyl ether. (Therapeutic Group) 
 

Group VII: Eight rats received 1ml absolute ethanol by 
gavage tube, then after one hour of ethanol administration 
they received 250 mg/ kg of chloroform extract of Eruca 
sativa leaves daily for 14 days, at day15 the animals were 
euthanized by diethyl ether. (Therapeutic Group) 
 

Malondialdehyde (MDA), the end product of lipid 
peroxidation, was analyzed according to the method of 
Buege and Aust in 197826. The scoring of stomach lesions 
was as follows: Patchy lesions of the stomach induced by 
ethanol were scored according to the method described by 
Robert et al27. Stomach tissues were prepared for 
histological examination according to the method of 
Junqueira et al in 199528 using paraffin sections technique. 
 

Statistical analysis 
The significance of differences between the mean values 
was calculated using unpaired Student's T-test. 
Comparisons among treated groups were made using 
analysis of variance (ANOVA). P-values less than 0.05 were 
considered significant for all data presented in this study. 
 

RESULTS AND DISCUSSION 

Impact on Malondialdehyde (MDA) Contents in Rats' 
Stomach Homogenate: 
Administration of absolute ethanol to rats significantly 
(p<0.05) cause elevation of gastric mucosal MDA content 
compared to the corresponding content in negative 
control group (Table 1).  Treatment of rats with either 
Ranitidine or ESLE (both fraction) by gavage tube prior to 
ethanol provoked significant (p<0.05) reduction in the 
gastric mucosal MDA content compared  the 
corresponding content in ethanol and ranitidine-treated 
animals (Table 1). 
 

Treatment of animal with ESLE ( methanolic extract ) by 
gavage tube prior to ethanol provoked significant (p<0.05) 

reduction in the gastric mucosal MDA content compared 
with chloroform extract. 
 

Treatment of rats with either fraction of ESLE  by gavage 
tube after  ethanol adminstration  provoked significant 
(p<0.05) decrease in the gastric mucosal MDA content 
compared  the corresponding content in ethanol-treated 
animals. Mean while Treatment of rats with ELSE 
(methanolic extract) by gavage tube after  ethanol 
adminstration  provoked significant (p<0.05) reduction in 
the gastric mucosal MDA content compared the 
corresponding content in chloroform extract-treated 
animals. 
Table 1.  Impact on Malondialdehyde (MDA) Contents 
in Rats' Stomach Homogenate. 

Treatment 
n=8 

MDA contents in stomach  
Homogenate μmol/g tissue 

Negative Control (D.W.) 0.509 ± 0.001 

Ethanol treated group 1.927 ± 0.002 

 Ethanol +Methanolic extract 
(Therapuetic group ) 

0.396 ± 0.001 

Ranitidine + Ethanol treated group 0.721± 0.009 

Ethanol +Chloroform extract 
(Therapeutic group) 

0.4227 ± 0.002 

Methanolic extract + Ethanol 
(prophylactic group) 

0.506 ± 0.001 

Chloroform extract + Ethanol 
(prophylactic group) 

0.547 ± 0.002 

- Each value represents Mean ± Standard deviation 
 

Impact on Ulcer Index (UI): (Gross Evaluation of 
Gastric Lesions.) 

Oral administration of absolute ethanol (99.9%) to rats 
produced multiple mucosal lesions in the glandular 
portion of their stomachs, which appeared as elongated 
bands of thick, dark red and black lesions streak and 
petechial lesions. Hyperemia was also seen on gastric 
mucosa with blister on around the ulcer edge. Margins of 
ulcer areas were sharply demarcated (Figure 1B) 
compared to gastric mucosa from rats in the control group 
that received D.W. which was smooth, intact, without -
congestion, -edema, and -erosion or -bleeding (Figure 1A). 
Besides, high ulcer index was observed in stomachs of 
ethanol-treated rats (Table 2).  
Figure 1. Photograph illustrates gross appearance of 
the gastric mucosa in rat. 

 
 

 
(A) Rats treated with D.W (negative control). (B) Rats treated with 99.9% 
Ethanol. (C) Rats pre-treated with Ranitidine before ulcer induction. (D) 
Rats pre-treated with ESLE (chloroform extract) before ulcer induction. 
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 (E) Rats pre-treated with ESLE (methanolic extract) before ulcer 
induction. (F) Rats treated with methanolic extract after ulcer induction. 
(G) Rats treated with chloroform extract after ulcer induction 
 

Animals treated with either Ranitidine or ELSE (polar and 
non-polar extract) for 14 days prior to absolute ethanol 
attenuated the mucosal lesions-induced by such chemical 
(Figures 1C and D), and significantly (p ˂ 0.05) reduction 
of ulcer index compared to the ulcer index value of 
ethanol-treated group (Table 2 and Figure 1). Normal 
gastric mucosal appearance was observed in rats treated 
with ESLE (both fraction) for 14 days after ethanol 
administration (Therapeutic groups) (Figure 1E) with no 
gastric lesions (ulcer index 0.0) (Table 2 and Figure 1) 
 

Table 2. Ulcer index of study groups 
Treatment 
( n=8) 

Ulcer Index 
(UI) 

Ethanol treated group 8.87 ± 0.35 

Ranitidine + Ethanol treated group 1.875 ± 0.35 

Ethanol + Methanolic extract (Therapuetic group) 0.0 ± 0.0 

Ethanol +Chloroform extract (Therapeutic group) 0.0 ± 0.0 

Methanolic extract + Ethanol (prophylactic group) 1.125 ± 0.3 

Chloroform extract + Ethanol (prophylactic group) 1.375 ± 0.5 

- Each value represents Mean ± Standard deviation 
 

Histological Examination 
The histological examination of gastric mucosal sections 
from each animal treated with 99.9% ethanol (5 ml/kg), 
showed extensive disruption to the surface epithelium and 
necrotic lesion, discontinuity of mucosa layer extended to 
sub mucosa, sub mucosal edema and leucocytes 
infiltration were noticed, compared with normal stomach 
structure in negative control animals. (Figure 2, 3) 
Figure 2.  Section showing normal histological 
structure of rat gastric mucosa. 

 
Bold Brown Arrow represents Normal lining epithelium (mucosa); Red 
Arrow represents muscularis mucosa; Bold orange Arrow represents 
normal submucosa; Yellow Arrow represents normal serosa layer; 
Magnification:200X, staining: haematoxylline & eosin. 

Figure 3. Section showing morphological alteration of 
stomachs from ethanol treated rats. 

 

Bold Black Arrow represent mucosal lesion (ulcer), severe disruption to the 
surface epithelium with necrosis of gastric mucosa extended to submucosa. 
Bold Blue Arrow edema of submucosa layer; Bold Green Arrow represent 
leukocyte (neutrophils) infiltration  of submucosa; Magnification: 400 X, 
staining: haematoxylline & eosin. 
 

Sections of stomachs of rats treated with Ranitidine prior 
to ethanol showed marked gastric protection 
characterized by preventing ethanol-induced necrosis in 
the superficial layer of the gastric mucosa, but show mild 
sloughing of gastric mucosa. (Figure 4) 
Section showing the administration of 50 mg/kg 
ranitidine improve ethanol-induced stomach ulcer. 

 
Bold Blue Arrow: represent mild sloughing of gastric surface mucosa with 
remmaining  normal other layers of stomach epithelial. Bold Red Arrow: 
mild odema of submucosa. Magnification: 400 X, staining: haematoxylline 
& eosin. 
 

Sectins of stomachs of rats treated with methanolic Eruca 
sativ leaves extract prior to administration of ethanol 
showed slight sloughing of surface gastric mucosa. (Figure 
5) 
Figure 5. Section showing the administration of 250 
mg/kg methanolic extract prior Ethanol 
adiminstration (prophylactic group) improve Ethanol-
induced Stomach ulcer. 

 
Bold Blue Arrow represents sloughing of gastric surface mucosa with 
remaining normal gastric mucosa. 
 

Sections of stomachs of rats treated with methanolic Eruca 
sativa leaves extract after administration of ethanol 
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showed slight sloughing of surface gastric mucosa with 
normal gastric mucosa and other stomach layers. 
Section showing the administration of 250 mg/kg 
methanolic extract after Ethanol adiminstration 
(Therapuetic group) improve Ethanol-induced 
Stomach ulcer. 

 
Bold Blue Arrow represent mild sloughing of gastric surface mucosa 
 

Sections of stomachs of rats treated with Eruca sativa 
leaves chloroform extract prior to administration of 
ethanol showed sloughing of surface gastric mucosa and 
certain degeneration of glandular crypts of mucosa. 
Section showing the administration of 250 mg/kg 
chloroform  extract  prior Ethanol adiminstration 
(prophylactic group) . 

 
Bold Blue Arrow represent slight surface mucosal gastric sloughing. Bold 
Green Arrow represent mild degeneration of gastric mucosa. 
 

Sections of stomachs of rats treated with Eruca sativa 
leaves chloroform extract after administration of ethanol 
showed sloughing of surface gastric mucosa and normal 
other parts of mucosa and other layers of stomach wall. 
Section showing the administration of 250 mg/kg 
chloroform  extract after Ethanol adiminstration 
(Therapuetic group). 
 

 
Bold Blue Arrow represent slight surface mucosal gastric sloughing. Bold 
Green Arrow represent mild degeneration of gastric mucosa 
 

The results of this study showed that the methanolic 
extract of Eruca sativa leaves possesses significant anti-

ulcer and cyto-protective properties in rats. It is now 
accepted that gastric acid secretion plays an important 
role in the progression from an erosive mucus layer to a 
gastric lesion. On the other hand, substances which have 
the ability to suppress gastric acid secretion, such as 
proton pump inhibitors and histamine H2 receptor 
antagonists are believed to accelerate the healing process 
of the gastric lesions or inhibit the formation of mucosal 
injury29. Rocket extract was found to offer the gastric 
mucosa, a statistically significant and dose-dependent 
protection against ulceration caused by various 
necrotizing agents including ethanol and strong alkalis. 
Ethanol-induced gastric ulcers have been widely used in 
the evaluation of gastro-protective activity. Ethanol is 
metabolized in the body and releases superoxide anion 
and hydroperoxy free radicals. It has been found that 
oxygen-derived free radicals are implicated in the 
mechanism of acute and chronic ulceration in the 
stomach30. The genesis of ethanol-induced gastric lesions 
is of multifactorial origin with a decrease in gastric mucus, 
and is associated with the significant production of free 
radicals leading to increased lipid peroxidation which in 
turn causes damage to cells and cell membranes31. The 
cyto-protective effect of rocket extract may be related to 
its ability to prevent gastric acid secretion and/or enhance 
the mucosal defensive factors such as prostaglandins and 
decrease lipid peroxidation32. Gastric wall mucus however, 
plays a more important role in the defense of the gastric 
mucosa against chemical or mechanical aggression than 
the soluble mucus in the lumen of the stomach33. The 
gastric mucus coat is thought to be important in 
facilitating the repair of the damaged gastric epithelium34. 
It seems likely that the cytoprotective activity of ESLE 
could result, at least in part, from interaction with the 
adhering gastric mucus layer. 
 

Furthermore, the extract also showed significant 
inhibition of lipid peroxidation. The generation of MDA 
from lipids that react with thiobarbituric acid was found to 
be inhibited by the ESLE. Thus, it appears that the 
antioxidant property of the rocket extract may possibly 
counteract oxidative damage caused by alcohol toxicity. 
The observed anti-ulcerogenic activity may be due to its 
antioxidant effects and appears to strengthen the mucosal 
barrier, which is the first line of defense against 
endogenous and exogenous ulcerogenic agents. Previous 
studies have shown that flavonoids may be related to the 
anti-ulcer activity35, and play a major role in the 
mechanism of gastro-protection36,37. In addition to 
flavonoids, other constituents in rocket such as sterol 
and/or triterpenes are known for their antioxidant 
activities, which may contribute to some of the anti-ulcer 
mechanisms38. 
 

CONCLUSION 
the data obtained from this study was showed, a new 
therapeutic option for the treatment of gastric ailments. 
The exact mechanism(s) underlying this anti-ulcerogenic 
effect remain unknown, but the extract contains 
substances, which might increase endogenous 
prostaglandins and mucus synthesis through its potent 
antioxidant activity. 

 

REFERENCES
1. Zapata-Colindres J C, Zepeda-Gómez S, Montaño-Loza 

A, Vázquez-Ballesteros E, de Jesús Villalobos J, 
Valdovinos-Andraca F; The association of Helicobacter 
pylori infection and nonsteroidal anti-inflammatory 

drugs in peptic ulcer disease. Can J Gastroenterol. 2006; 
20:277–280. 

2. Kaur Amandeep et al. Peptic Ulcer: A review on 



Thiab A et al. / Pharmacie Globale (IJCP) 2016, 03 (03) 

5                                          Pharmacie Globale© (IJCP), Vol. 07, Issue 03 

etiology and pathogenesis. International Research 
Journal of pharmacy. 2012; 3(6):34-37. 

3. Klein L C, Jr Gandolfi R B, Santin J R, Lemos M, Cechinel-
Filho V, Andrade S F; Antiulcerogenic activity of extract, 
fractions, and some compounds obtained from Polygala 
cyparissias St. Hillaire & Moquin (Poligalaceae). 
Naunyn-Schmiedeberg’s Arch Pharmacol. 2010; 381, 
121-126. 

4. Behrman S W; Management of complicated peptic ulcer 
disease. Arch. Surg. 2005; 140:201-208. 

5. Lockrey G, Lima L; Peptic ulcer disease in older people. 
J Pharm Pract Res. 2011; 41:58–61. 

6. Chadan N G et al. Evaluation of anti-ulcer activity of 
Tinspora cordifolia in albino rats. International Journal 
of Pharma and Bio Sciences. 2013; 4(2):78-85. 

7. Westberg E, Ohali S, Shevelevich A, Fine P, Barazani O; 
Environmental effects on molecular and phenotypic 
variation in populations of Eruca sativa across a steep 
climatic gradient. Ecol Evol. 2013; 3(8):2471-84. 

8. Jin J, Koroleva O A, Gibson T, Swanston J, Magan J, 
Zhang Y, Rowland I R, Wagstaff C; Analysis of 
phytochemical composition and chemoprotective 
capacity of rocket (Eruca sativa and Diplotaxis 
tenuifolia) leafy salad following cultivation in different 
environments. J Agric Food Chem. 2009; 57(12):5227-
5234. 

9. Bogani P, Visioli F; Antioxidants in the Mediterranean 
diets: An update. World Rev Nutr Diet. 2007; 97: 162-
179. 

10. Schaffer S, Schmitt-Schillig S, Muller W E, Eckert G P, 
Antioxidant properties of Mediterranean food plant 
extracts: geographical differences. J Physiol Pharmacol. 
2005; 56(1):115-124. 

11. Ambrosone C B, Tang L; Cruciferous vegetable intake 
and cancer prevention: Role of nutrigenetics (Philapa). 
Cancer Prev Res. 2009; 2:298–300 

12. Kim M K, Park J H; Cruciferous vegetable intake and the 
risk of human cancer: epidemiological evidence. Proc 
Nutr Soc. 2008; 1-8. 

13. Higdon J V, Delage B, Williams D E, Dashwood R H; 
Cruciferous vegetables and human cancer risk: 
Epidemiologic evidence and mechanistic basis. 
Pharmacol Res. 2007; 55:224-236. 

14. Tang L, Zirpoli G R, Guru K, Moysich K B, Zhang Y, 
Ambrosone C B, McCann S E; Consumption of raw 
cruciferous vegetables is inversely associated with 
bladder cancer risk. Cancer Epidemiol Biomarkers Prev. 
2008; 17:938–944. 

15. Thomson C A, Rock C L, Caan B J, Flatt S W, Al-Delaimy 
WA, Newman V A, Hajek R A, Chilton J A, Pierce J P; 
Increase in cruciferous vegetable intake in women 
previously treated for breast cancer participating in a 
dietary intervention trial. Nutr Cancer. 2007; 57: 11-19. 

16. Mohamed Koubaa et al.  Antioxidant and antimicrobial 
activities of solvent extract obtained from rocket 
(Eruca sativa L.) flowers. Free Radicals and 
Antioxidants. 2015; 5(1):29. 

17. Neriman Tuba Barlas et al. Mineral content of the 
rocket plant (Eruca sativa) African Journal of 
Biotechnology. 2011; 10(64):14080-14082. 

18. Fernald M L; Gray’s Manual of Botany. 1st Ed, 2. 
Dioscorides Press Portland, Oregon. 1993; 709. 

19. Michael H N, Shafik R E, Rasmy G E; Studies on the 

chemical constituents of fresh leaf of Eruca sativa 
extract and its biological activity as anticancer agent in 
vitro. Journal of Medicinal Plant Research. 2011; 
5(7):1184-1191, 1996-0875, 1996-0875. 

20. Germ M, Osvald J; Selenium treatment affected 
respiratory potential in Eruca sativa. Acta agriculturae 
Slovenica. 2005; 85(2):329–335. 

21. Phytochemical Methods: A Guide to Modern 
Techniques of Plant Analysis By Jeffrey B Harborne. 2nd 
ed. 1983; 5:61998; 78:285-92. 

22. Al-wabel N A, Hassan A, Abbas H and Muosa H; 
Antiulcerogenic Effect of Camel Milk against Ethanol 
Induced Gastric Ulcers in Rats. Webmed Central 
Veterinary Medicine. 2012; 3:12. 

23. Sowndhararajan K, Paul S, Kwon G S, Hwang C W, Kang 
S C; Protective effect of polyamine extract of salt 
stressed and sprouted soybean seeds against ethanol-
induced gastric ulcer in rats. Food Science and 
Biotechnology 2014; 23:711-6. 

24. Ali Khan M S, Mat Jais A M, Hussain J et al. 
Gastroprotective Effect of Freeze Dried Stripped 
Snakehead Fish (Channa striata Bloch.) Aqueous 
Extract against Aspirin Induced Ulcerogenesis in 
Pylorus Ligated Rats. ISRN Pharmacol. 2014; 327606. 

25. Marwan Mahmood Saleh et al. Gastroprotective 
Activity of Eruca sativa Leaf Extract on Ethanol-
Induced Gastric Mucosal Injury in Rattus norvegicus. 
Jordan Journal of Biological Sciences. 2016; 9:47-52. 

26. Buege J A and Aust S D; Microsomal lipid peroxidation. 
Methods Enzymol. 1978; 52:302-31. 

27. Robert A, Nezamis J E, Lancaster C, Davis J P, Field S O, 
Hanchar A J; Mild irritants prevent gastric necrosis 
through "adaptive cytoprotection" mediated by 
prostaglandins. Am J Physiol. 1983; 245:G113-G121 

28. Junqueira L C, Carneiro J and Kelley R; Basic Histology. 
8th ed, Lange Medical Book. 1995; 1-2:30G-314G. 

29. Brzozowski T, Konturek P C, Konturek S J, Drozdowicz 
D, Kwiecieñ S, Pajdo R, Bielanski W, Hahn E G; Role of 
gastric acid secretion in progression of acute gastric 
erosions induced by ischemia-reperfusion into gastric 
ulcers. Eur J Pharmacol. 2000; 398:147–158. 

30. Umamaheswari M, Asokkumar K, Rathidevi R, 
Sivashanmugam A T, Subhadradevi V, Ravi T K; 
Antiulcer and in-vitro antioxidant activities of 
Jasminum grandiflorum L. J Ethnopharmacol. 2007; 
110:464–470 

31. Khazaei M, Salehi H; Protective effect of falcaria 
vulgaris extract on ethanol induced gastric ulcer in rat. 
Iran.  J Pharmacol Ther. 2006; 5:43-46. 

32. Morimoto Y, Shimohara K, Oshima S, Sukamoto T; 
Effects of the new anti-ulcer agent KB-5492 on 
experimental gastric mucosal lesions and gastric 
mucosal defensive factors, as compared to those of 
teprenone and cimetidine.  Jpn J Pharmacol. 1991; 
57:495-505. 

33. Allen A, Hutton D A, Leonard A J, Pearson J P, Sellers L 
A; The role of mucus in the protection of the 
gastroduodenal mucosa.. Scand J Gastroenterol 
Suppl. 1986; 125:71-78. 

34. Wallace J L, Whittle B J; Role of mucus in the repair of 
gastric epithelial damage in the rat. Inhibition of 
epithelial recovery by mucolytic 
agents. Gastroenterology. 1986; 91:603-611. 



Thiab A et al. / Pharmacie Globale (IJCP) 2016, 03 (03) 

6                                          Pharmacie Globale© (IJCP), Vol. 07, Issue 03 

35. Hiruma-Lima C A, Calvo T R, Rodrigues C M, Andrade F 
D, Vilegas W, Brito A R; Antiulcerogenic activity of 
Alchornea castaneaefolia: effects on somatostatin, 
gastrin and prostaglandin. J Ethnopharmacol. 2006; 
104:215-224. 

36. Havsteen B H; The biochemistry and medical 
significance of the flavonoids. Pharmacol Ther. 2002; 
96:67-202. 

37. La Casa C, Villegas I, Alarcón de la Lastra C, Motilva V, 

Martín Calero M J; Evidence for protective and 
antioxidant properties of rutin, a natural flavone, 
against ethanol induced gastric lesions. J 
Ethnopharmacol. 2000; 71:45-53. 

38. Al-Howiriny T, Al-Sohaibani M, Al-Said M, Al-Yahya M, 
El-Tahir K, Rafatullah S; Effect of Commiphora 
opobalsamum (L.) Engl. (Balessan) on experimental 
gastric ulcers and secretion in rats. J 
Ethnopharmacol. 2005; 98:287-294. 

 


