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 In this study, aqueous extract of Glycyrrhiza glabra (QGG) and ethanol extract of G. 

glabra (EGG) were evaluated for their antiulcer activity against various models of 

ulcers, like ethanol induced ulcer, aspirin-pylorus ligation induced ulcer and stress 
induced ulcer in Wistar albino rats. QGG and EGG along with reference drug 

famotidine (20 mg/kg b.w) showed significant protection against ulcers models. The 
extracts also afforded significant reduction in elevated lipid peroxide level (MDA) and 

improved glutathione level in ethanol induced ulcer. In the light of these facts it can be 

concluded that these extracts have antiulcer activity, consequently, they can be used in 
the future as alternative to the conventional drugs used for ulcer. 
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INTRODUCTION 

 

Glycyrrhiza glabra L. (Fabaceae), which commonly called liquorice, is one of the well-known medicinal 

plants. G. glabra is a hard herb or under shrub, growing to 1 m in height, with pinnate leaves. Flowers in 

axillary spikes, purple to pale whitish blue, produced in a loose inflorescence. The fruits is an oblong pod, 

containing several seeds [3].  

Roots of G. glabra used for centuries as a sweetening and flavouring agent in food and drugs. Likewise it 

used traditionally for constipation, treatment Addison disease, cough and catarrhal affections [2], also, it has 

showed Cytotoxic [7], hypocholesteremic [19], anti-ulcer [31], anti-inflammatory [25], antimicrobial [29,15], 

renoprotective [5], hypoglycemic [21], and antiatherogenic [30] properties. Roots of G. glabra contain 

important active compounds like glycyrrhizin, liquirtin, isoliquirtin, kanzonol, estriol and glycyramarin [4]. 

Many factors e.g. chemicals (ethanol, tobacco), stress, bile salts, hyperosmolar NaCl, drugs (nonsteroidal 

anti-inflammatory agents), may lead through a complex process to ulcer causing mucosa damage. The ulcer in 

the stomach or the duodenum can be a result for ambiguous interaction of many local changes and central 

nervous factors [32]. Last decades witnessed growing interest in looking for alternatives for chemical drugs due 

to its complications and side effects. Medicinal plants consider one of the main source for these alternatives. The 

present study was undertaken to evaluate the anti-ulcer activity of G. glabra in various ulcer models in rats. 

 

MATERIALS AND METHODS 

 

2.1. Chemicals and reagents: 

All the chemicals used in this experiment were obtained from Sigma Chemical Co. (St. Louis MO, USA). 

All other used reagents and solvents were of analytical grade. 

 

2.2. Plant material and extracts preparation: 

G. glabra root was purchased from a local herbal market. The plant were identified and authenticated by a 

pharmacognosist. Aqueous and ethanolic extract of G. glabra were prepared using the method described by 

Abdel-Barry et al. [1]. Briefly, dried plant materials were grinded by electric grinder to a fine powder. 50 g of 

the powder were suspended in 500 ml of ethanol and distilled water and then stirred magnetically for 24 hours at 

40 °C. Subsequently, each suspension was filtered (Whatman No.1) and concentrated under reduced pressure at 
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40°C. The water extract was freeze-dried, yield of aqueous and ethanolic extracts were 14.2 and 7.8% 

respectively. The preliminary phytochemical tests revealed the presence of saponins, flavonoids, 

polysaccharides, amino acids in the roots of G. glabra [26,16]. 

 

2.3. Experimental animals: 

Adult male Wistar albino rats (2-3 months old, weighing 200-250 g) were used in the present study. 

Animals were acclimatized and maintained under standard laboratory conditions (12 h light and 12h dark cycle, 

22±2 °C) access to food and water ad libitum for 7 days prior to the experiments. All animal experiments were 

conducted in accordance with the “principle of laboratory animal care” [22]. guidelines and procedures [22]. 

 

2.4. Acute toxicity study: 

OECD guideline 423 [23] were used for acute oral toxicity study. Normal healthy male rats fasted for 12 h 

were randomly divided into test groups and control groups. G. glabra (1.0, 2.0 and 4.0 g/kg body weight) was 

separately administered orally to the rats in each of the test groups. Animals in the control groups treated with 

vehicle alone. Then the rats in all groups were allowed access to food and water. The animals were closely 

observed for the first 12 h for any toxic symptoms and for 72 h for mortality rate. 

 

2.5. Ethanol induced ulcer [17]: 

After 12 h of fasting, rats were divided into eight groups of six animals each. Group I: administered vehicle 

alone (carboxy methyl cellulose CMC 0.5%); Group II: administered reference drug famotidine (20 mg/kg); 

Group III: rats administered QGG (250 mg/kg); IV: rats administered QGG (500 mg/kg); Group V: rats 

administered EGG (250 mg/kg); VI: rats administered EGG (500 mg/kg). Treatments were administered orally 

by gavage. One hour after treatments, all the rats received 1mL of 99.5% ethanol to induce gastric ulcer. One 

hour later, the animals were sacrificed by cervical dislocation, and the stomachs removed and opened along the 

greater curvature and examined for ulcers. Ulcers were graded as level I, ulcer area <1mm
2
; level II, ulcer area 

1–3mm
2
; and level III, ulcer area >3mm

2
. The following parameters were determined: (i) Ulcerative Lesion 

Index (ULI) as 1×(number of ulcers level I) + 2×(number of ulcers level II) + 3×(number of ulcers level III); (ii) 

cure ratio, which estimated as follows: % C= 100−(IUtreated ×100/IUcontrol); (iii) total lesion area; (iv) percentage 

of lesion area in relation to total stomach area. The fundic mucosal part of the stomach was homogenized (5%) 

in ice cold 0.9% saline solution. The homogenate was then centrifuged at 800×g for 10 min followed by 

centrifugation of the supernatant at 12 000×g for 15 min and the mitochondrial fraction was used for the 

estimation of lipid peroxide and glutathione. Lipid peroxidation was estimated by measuring malondialdehyde 

(MDA) levels [10]. While Glutathione (GSH) levels were measured by the method of Ellman [11]. 

 

2.6. Stress induced ulcer [8]: 

Animal groups were treated as previously described 30 min later, each animal was placed in a tube and 

immersed vertically until the water reached the region of neck in a tank with current water at 25 ◦C for 17 h. 

After this period, the rats were sacrificed by cervical dislocation. Stomachs removed and opened along the 

greater curvature and examined for ulcers. 

 

2.7. Aspirin-pylorus ligation induced ulcer [12]: 

Animal groups were treated as previously described, along with 200 mg/kg of aspirin once daily for 3 days. 

On the fourth day pylorus part was ligated following 36 h fasting. Four hours after the pyloric ligation the rats 

were sacrificed by cervical dislocation. Stomachs removed and opened along the greater curvature and 

examined for ulcers.  

 

2.8. Statistical analysis: 

The results analyzed using one-way analysis of variance (ANOVA) followed by post hoc Tukey's test using 

SPSS (version 13.0). The values are given as mean ± S.E.M. for six rats in each group. p-Values <0.05 were 

defined as statistically significant. 

 

Results: 

Both of aqueous and ethanolic extracts of G. glabra (250 and 500 mg/kg) and famotidine treatments lead to 

significant reduction in the lesion index, the total lesion area and the percentage of lesion, in comparison with 

control group (p < 0.05). The inhibition percentages of ulcers were 69.66 ± 2.85, 72.33 ± 2.88, 91.66 ± 6.17, 

95.33 ± 6.35  and 73.66 ± 2.30 for the groups treated with aqueous and ethanolic extracts of G. glabra (250 and 

500 mg/kg) and reference drug (famotidine), respectively (Fig. 1). 
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Fig. 1: Effect of G. glabra extract on ulcer index (UI), total area of lesion, lesion percentage and ulcers 

inhibition in ethanol induced ulcer model. Results are mean±S.E.M. for six rats in each group. * p<0.05 

vs. control group. 

 

Treatment with both G. glabra extracts and famotidine significantly reduced all the evaluated parameters 

when compared with control group (p < 0.05) in stress induced ulcer model. The inhibition percentages of ulcers 

were showed significant improvement (p < 0.05) in comparison with control group (Fig. 2). 

 

 
 

Fig. 2: Effect of G. glabra extract on ulcer index (UI), total area of lesion, lesion percentage and ulcers 

inhibition in stress induced ulcer model. Results are mean±S.E.M. for six rats in each group. * p<0.05 

vs. control group. 

 

In aspirin-pylorus ligation induced ulcer model treatment with both G. glabra extracts and famotidine 

significantly reduced all the evaluated parameters (lesion index, the total lesion area and the percentage of 

lesion) in comparison with control group (p < 0.05). The inhibition percentages of ulcers were 65.83 ± 1.01, 

59.83 ±1.40, 66.33 ± 0.61, 73.16 ± 0.54 and 94.66 ± 1.11 for the groups treated with aqueous and ethanolic 

extracts of G. glabra (250 and 500 mg/kg) and reference drug (famotidine), respectively (Fig. 3). 

 



30                                                   Dr Layla Abd-Al-Sttar Sadiq Laylani, 2015 

Advances in Environmental Biology, 9(22) Special 2015, Pages: 27-32 

 

 
 

Fig. 3: Effect of G. glabra extract on ulcer index (UI), total area of lesion, lesion percentage and ulcers 

inhibition in aspirin-pylorus ligation induced ulcer model. Results are mean±S.E.M. for six rats in each 

group. * p<0.05 vs. control group. 

 

Induction of ulcer produced significant elevation in MDA levels. While GSH levels were significantly 

decreased. The QGG (500 mg/kg), EGG (250 and 500 mg/kg) along with famotidine significantly reduced 

MDA levels. All the treatment were showed significant elevation in GSH levels when compared with control 

group (Table 1). 

 
Table 1: Effect of G. glabra on levels of MDA and GSH 

Treatment MDA (nmol/g tissue) GSH (µmol/g tissue) 

Control 270.55 ± 10.91 4.424 ± 0.21 

famotidine 20 mg/kg 162.78 ± 8.28* 7.601 ± 0.28* 

QGG (250 mg/kg) 258.13 ± 5.55 6.979 ± 0.24* 
QGG (500 mg/kg) 235.04 ± 14.23* 7.802 ± 0.29* 

EGG (250 mg/kg) 190.49 ± 5.98* 7.941 ± 0.12* 
EGG (500 mg/kg) 179.01 ± 5.23* 7.797 0.13* 

Values are mean±S.E.M. for six rats in each group. * p<0.05 vs. control group. 

 

Discussion: 

Many factors that can induce ulcer in human beings, like: anti-inflammatory drugs, stress and alcohol 

ingestion [6]. The imbalance between aggressive and defensive factors of the gastric mucosa leads to ulcers. 

Stomach facing proteolytic effect which caused by pepsin and gastric acid, this effect will be buffered by 

mucosal glycoprotein, secretion of mucin, cell shedding, prostaglandins and cell proliferation [14]. Various 

agents used for peptic ulcer treatment show activity either by increasing the mucus production or by inhibition 

the gastric acid secretion [14]. 

Ethanol, stress and aspirin-pylorus ligation induced ulcer models, among the experimental models used for 

antiulcer activity evaluation of plant extracts in animal models. Each of these models show ulcer by different 

mechanisms. Ethanol working through disturbing the gastric secretion, alter cell permeability and depletion 

gastric mucus [27]. Metabolizing of ethanol in the body lead to releases of superoxide anion and hydroperoxy 

free radicals. Free radicals consist the main reason for ethanol necrotizing effects [24]. The animals in stress 

induced ulcer model will be subjected to both emotional stress and physiological stress which may cause 

histamine release with enhancement in secretion of acid and a decrease in mucous production. Moreover, 

increased vagal activity has been suggested as the main factor in stress-induced ulceration [9]. In pylorus ligated 

animals, the induction of ulcer is due to the increased acid secretion and pepsin in the stomach, through 

activation of the vagus-vagal reflux by stimulation of pressure receptors in the antral gastric mucosa [28]. 

Conventional antiulcer drugs today either do not show complete cure or associated with many side effects. 

Therefore, there are continuous needs for developing new antiulcer agents. In the current study, the control 

groups in all three models were clearly produced the expected characteristic zone of necrotizing mucosal 

lesions. Aqueous and ethanolic extracts of G. glabra significantly decreased the lesion index, the total lesion 

area and the lesion percentage. Also significantly lowered the elevated MDA level and improved glutathione 

level when compared with control group. Preliminary phytochemical tests on G. glabra have shown the 

presence flavonoids as well as polysaccharides and this could be responsible for its anti-ulcer activity. 

Antioxidant activity can play the corner stone in extracts activity hence antioxidants prevent the lesion 
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formation caused by various ulcerogens [20]. Other mechanisms that could be involved in antiulcer activity like 

histamine antagonistic, antisecretory [18]. 

In conclusion, the results of this investigation show that Aqueous and ethanolic extracts of G. glabra  

displays gastroprotective activity, as demonstrated by its significant inhibition of the formation of ulcers induced 

using different models, as well as its antioxidant potential which leads to reducing mucosal damage. This 

observations show that G. glabra can be a potential source for the treatment of ulcer.  
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