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Abstract 

Background: Peptic ulcers occur in that part of the gastrointestinal tract which is exposed to 

gastric acid and pepsin, i.e., the stomach and duodenum. Gastric and duodenal ulcers are 

common pathologies that may be induced by a variety of factors such as stress, smoking and 

noxious agents including non-steroidal anti-inflammatory drugs. Ipomoea batatas tubers (sweet 

potato) contain ample amounts of antioxidants. It has been proven already by many scientific 

studies that antioxidants have ulcer healing properties. In reference to this, we tried assessing the 

ulcer healing effect of Ipomoea batatas tubers.   

 

Methods: The anti-ulcer activity of the tubers of Ipomoea batatas (sweet potato) was studied in 

cold stress and aspirin-induced gastric ulcers in Wistar rats. Methanolic extracts of Ipomoea 

batatas tubers (TE) at two doses, viz., 400 and 800 mg /kg were evaluated in cold stress and 

aspirin-induced gastric ulcer models using cimetidine and omeprazole respectively as standards. 

The standard drugs and the test drugs were administered orally for 7 days in the cold stress 

model and for 1 day in the aspirin-induced gastric ulcer model. Gastroprotective potential, status 

of the antioxidant enzymes {superoxide dismutase (SOD), catalase (CAT), glutathione 

peroxidase (GPx) and glutathione reductase(GR)} along with GSH, and lipid peroxidation were 

studied in both models.  

 

Results: The results of the present study showed that TE possessed gastroprotective activity as 

evidenced by its significant inhibition of mean ulcer score and ulcer index and a marked increase 

in GSH, SOD, CAT, GPx, and GR levels and reduction in lipid peroxidation in a dose dependant 

manner.  

 

Conclusion: The present experimental findings suggest that tubers of Ipomoea batatas may be 

useful for treating peptic ulcers. 

 

Key Words: Sweet potato tubers, cold stress, aspirin, ulcer, antioxidants. 



Functional Foods in Health and Disease 2012, 2(3):48-61                                                                   Page 49 of 61 

  

BACKGROUND: 

Peptic ulcers, also known as „ulcus pepticum‟ are ulcers which occur in that part of the 

gastrointestine which is exposed to gastric acid and pepsin, i.e., the stomach and duodenum. 

However, the etiology of peptic ulcers is not clearly known. It results probably due to an 

imbalance between the aggressive (acid, pepsin and H.pylori) and the defensive (gastric mucus 

and bicarbonate secretion, prostaglandin, nitric oxide, and innate resistance of mucosal cells) 

factors [1]. 

Complications of acute and subacute peptic ulcers usually heal without leaving any 

visible scar. However, healing of chronic and visible and deeper ulcers may result in 

complications such as obstruction, haemorrhage and perforations [2]. 

In a gastric ulcer, generally, the acid secretion is normal or low. In a duodenal ulcer, acid 

secretion is high in half of the patients but normal in the rest. Gastric and duodenal ulcers are 

common pathologies that may be induced by a variety of factors such as stress, smoking, 

nutritional deficiencies and noxious agents including non-steroidal anti-inflammatory drugs 

(NSAID) [3]. 

Currently available treatments for peptic ulcers include antacids (systemic and 

nonsystemic) and drugs which reduce acid secretion such as H2 anti-histaminics, proton pump 

inhibitors, anticholinergics, prostaglandin analogues, ulcer protectives, ulcer healing drugs and 

anti-H. pylori drugs [4]. These drugs have decreased the morbidity rates, but produce many 

adverse effects including relapse of the disease, and are often expensive for the poor [5,6]. In 

light of the above, it is pertinent to study natural products from food/plants as potential anti-ulcer 

compounds. Due to less side effects compared to synthetic drugs, currently 80 % of the world 

population depends on plant-derived medicine for the first line of primary health care [7, 8, 9]. 

Sweet potato (Ipomoea batatas (L.) Lam.) from the family Convolvulaceae, is widely grown in 

tropical, subtropical & warm temperate regions and in Asian countries, particularly China. The 

tubers of Ipomoea batatas are commonly known as sweet potato. Sweet potato has been reported 

to possess anti oxidant, anti-diabetic, wound healing, anti-bacterial, and anti-mutagenic 

properties [10, 11, 12]. 
 

MATERIALS AND METHODS: 

Plant material: Fresh tubers of sweet potato were collected from Colaba market, Colaba, 

Mumbai and authenticated at the Blatter herbarium, St. Xavier College, Mumbai (Accession no. 

47280). Whole tubers were washed with distilled water to remove the exudates from their 

surfaces. 
 

Drugs and chemicals: Cimetidine was obtained from Unique Chemicals and Pharmaceuticals 

Ltd., India. Omeprazole was obtained from Dr. Reddy‟s Laboratories, India. Epinephrine, 

reduced glutathione and oxidized glutathione, were obtained Sigma Aldrich Chemicals, 

Germany. Thiobarbituric acid (TBA) and trichloroacetic acid (TCA) were obtained from 

Himedia Laboratories, Mumbai, India. All other chemicals were obtained from local sources and 

were of analytical grade. 
 

Extraction: Tuber Extract (TE): The tubers of sweet potato were size reduced, dried at 60
0
C and 

extracted with methanol by using a soxlet apparatus at 60
0
C. The extract was collected and put 
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on a water bath to evaporate the methanol; the extract was further dried in vacuum oven. The 

dried TE was dissolved in water  to get a clear red solution, which used for administration. 

 

Experimental animals: Wistar albino rats (150-200 g) of either sex were used. They were 

housed in clean polypropylene cages under standard conditions of humidity (50 ± 5 %), 

temperature (25±2°C) and light (12 h light/12 h dark cycle) and fed with a standard diet (Amrut 

laboratory animal feed, Pune, India) and water ad libitum. All animals were handled with 

humane care. Experimental protocols were reviewed and approved by the Institutional Animal 

Ethics Committee (Animal House Registration No.25/1999/CPCSEA) and conform to the Indian 

National Science Academy Guidelines for the Use and Care of Experimental Animals in 

Research. 

 

Acute toxicity study (ALD50): Acute toxicity studies were carried out on Wistar rats by the oral 

route at dose levels up to 2000 mg/kg of the tuber extract of Ipomoea batatas as per the OECD- 

guidelines No.402. 

 

Anti-ulcer activity: Adult Wistar albino rats of either sex weighing 180-200 g were used for the 

study. The effects of the tuber extract were evaluated on cold stress and aspirin induced ulcer 

models in rats. Cimetidine was used as a standard drug for the cold stress induced ulcer model 

and omeprazole was used as a standard drug for the aspirin induced ulcer model for comparing 

the anti-ulcer potential of the extract.  

 

COLD RESTRAINT MODEL (stress induced ulceration) [13] 

Albino Wistar rats of either sex were divided into five groups with six animals in each group as 

follows: 

Group I: Control (untreated) group. 

Group II: Stress control group  

Group III: Standard treatment group (cimetidine 100 mg/kg) 

Group IV: Test treatment group ( TE 400 mg/kg) 

Group V:  Test treatment group ( TE 800 mg/kg) 

Stress was induced by immobilizing the animals in a cylindrical cage (19.5cm length, 

6.5cm diameter), at 4˚C for 1 hour daily for 7 days. On the 7
th

 day animals were humanely 

sacrificed using ether and the stomachs were excised. Ulcers were observed under magnifying 

glass for measuring the area of ulcers and the ulcer index was calculated.  

The stomachs that were excised from the control and treated groups were weighed and 

chilled in ice cold saline after evaluation of the above parameters, 10% stomach homogenate was 

prepared in KCl (1.15% w/v) which was further utilized for estimation of various parameters like 

lipid peroxidation (LPO) and endogenous antioxidants like glutathione (GSH), superoxide 

dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx) and glutathione reductase (GR). 

 

ASPIRIN INDUCED GASTRIC ULCERATION [14, 15]          

Albino Wistar rats of either sex were divided into five groups with six animals in each group as 

follows: 
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Group I: Control (untreated) group 

Group II: Toxicant group (aspirin 200 mg/kg)  

Group III: Standard treatment group (omeprazole 20 mg/kg) 

Group IV: Test treatment group ( TE 400 mg/kg) 

Group V:  Test treatment group ( TE 800 mg/kg) 

All rats were fasted for 24 hours but excess water was allowed. The standard drug 

(omeprazole 20 mg/kg) and the test drugs (TE 400 and 800 mg/kg) were administered orally to 

the respective groups. One hour after their pretreatment, all animals were gavaged with aspirin 

(200 mg/kg). After 4 hours, they were humanely sacrificed by using diethyl ether. The numbers 

of ulcer spots in the glandular portion of the stomach were counted in both normal control and 

drug treated animals and the ulcer index was calculated. The stomach was further tested for LPO, 

GSH, SOD, CAT, GPx and GR. 

 

Following parameters were evaluated for anti-ulcer activity 

1) Ulcer assessment [16] 

The stomachs were harvested, opened along the greater curvature and the mucosa was exposed 

for macroscopic evaluation. The ulcerated area was assessed and the ulcer index (UI, mm
2
) was 

calculated as the arithmetic mean for each treatment. Following the analysis, the mucosal layer 

was blotted dry and scraped off the underlying muscularis externa and serosa. 

2) Mean scoring [16] 

A yardstick for ulceration was made as follows: 

00: Normal colouration 

0.5: Red colouration 

1:  Spot ulcers 

1.5: Haemorrhagic streaks 

2: Ulcers >3mm but <5mm 

3: Perforation 

3) Ulcer index [17] 

Ulcer index was calculated as 

Ulcer index=10/x 

Where x = Total mucosal area/Total ulcerated area. 

 

DETERMINATION OF BIOCHEMICAL PARAMETERS: 

Estimation of antioxidants and protein content in gastric tissue: The GSH level in the 

stomach tissue was determined according to the method of Ellman [18]. Gastric SOD activity 

was estimated by the method of Sun and Zigman [19]. CAT activity was estimated by the 

Clairborne et al method [20]. GPx estimation was carried out using the method of Rotruck et al 

[21]. GR activity was determined by using the method of Mohandas et al [22]. The protein 

content of the gastric tissue was determined by the Folin Lowry Method using bovine serum 

albumin as standard [23]. 

 

Estimation of thiobarbituric acid reactive substances (TBARS) in gastric tissue [LPO]: The 

quantitative estimation of LPO was done by determining the concentration of Thiobarbituric 
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Acid Reactive Substances (TBARS) in gastric tissue using the method of Ohkawa & Yagi [24]. 

The amount of malondialdehyde (MDA) formed was quantified by reaction with TBA and used 

as an index of lipid peroxidation. The results were expressed as nmol of MDA/mg protein using 

molar extinction coefficient of the chromophore (1.56 × 10
-5

/M/cm) and 1,1,3,3-

tetraethoxypropane as standard. 

 

Statistical analysis: The results of anti-ulcer activity are expressed as mean ± SEM. Results 

were statistically analyzed using one-way ANOVA, followed by the Tukey–Kramer post test for 

individual comparisons. P<0.05 were considered to be significant. 

 

RESULTS: 

The images of the stomachs of the groups viz., Control, Standard and treatment groups (2 dose 

levels of TE) in CRS (Figures 1-4) and aspirin-induced gastric lesion models (Figures 5-8) are 

shown below.  

 

Observations of ulcers in cold restraint model 

 

                             
Figure 1. Stress control group                        Figure 2. Standard (Cimetidine 100mg/kg) group 

 

 

                              
Figure 3. TE 400 mg/kg group                      Figure 4. TE 800 mg/kg group 
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Observations of ulcers in aspirin-induced mucosal lesions 

 

            
Figure 5. Toxicant (aspirin 200 mg/kg)         Figure 6. Standard (omeprazole 20 mg/kg)  

group                                                               group 

 

              
Figure 7. TE 400 mg/kg group                       Figure 8. TE 800 mg/kg group 

 

Marked ulcers along with hemorrhagic streaks and mucosal damage were seen in the images of 

the toxicant group in the CRS (Figure 1) and the aspirin-induced gastric lesion model (Figure 5). 

The images of the treatment groups showed signs of recovery from stress and ulcers and also 

provided supportive evidence for the biochemical analysis (Figures 3-4 and 7-8).  

 

Effect of TE on ulcer index and percentage lesion inhibition: The anti-ulcer activity of TE in 

CRS and aspirin-induced gastric lesion models is reported in Tables 1 and 2 respectively. TE 

treatment produced a significant reduction of the ulcer index (U.I.) (TE 400 mg/kg, P < 0.05; TE 

800 and standard, P < 0.01) when compared with the stress control group in the CRS model and 

the toxicant group in the aspirin induced ulcer model. The percentage lesion inhibition for TE 

400 and TE 800 mg/kg was 23.13% and 38.48%, respectively in the CRS induced ulcer model 

and 43.71% and 64.99%, respectively in the aspirin-induced gastric lesion model. 

 

Table 1.  Effect of TE on ulcer parameters in cold restraint model in rats 
       

Treatment Groups/Doses Mean Ulcer Score Ulcer Index % Inhibition 

Stress Control Group 2.917±0.41   0.9848±0.04 - 
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Test treatment group  

(TE 400 mg/kg) 

1.617±0.08
a
  0.7570±0.03

a
  23.13 

Test treatment group  

(TE 800 mg/kg) 

1.33±0.27
b
  0.5908±0.02

b
 38.48 

Standard (Cimetidine 

100mg/kg) group. 

1.050±0.4463
b
  0.359±0.053

b
 36.90 

 

Values are mean ± SEM;  N = 6 in each group 

P values :   
a 
< 0.05    when experimental groups compared with Stress Control 

                  
b
< 0.01    when experimental groups compared with Stress Control 

 

Table 2.  Effect of TE on ulcer parameters in aspirin induced ulcer model in rats.       
   

Treatment Groups / Doses Mean ulcer score Ulcer Index %Inhibition 

     Toxicant group 2.583±0.271 0.9257±0.033 - 

Test treatment group  

(TE 400 mg/kg) 

1.586±0.374
a
 0.5211±0.189

a
 43.71 

Test treatment group  

(TE 800 mg/kg) 

1.00±0.258
b
 0.324±0.014

b
 64.99 

Standard group 

(omeprazole 20 mg/kg). 

0.833±0.210
b
 0.3083±0.030

b
 66.99 

 

Values are mean ± SEM;  N = 6 in each group 

P values :   
a 
< 0.05    when experimental groups compared with Toxicant Control 

                  
b
< 0.01    when experimental groups compared with Toxicant Control 

 

Effect of TE on the gastric tissue levels of GSH, TBARS and activities of antioxidant 

enzymes SOD, CAT, GPx and GR in ulcer models: In order to determine the effect of TE on 

oxidative stress induced in various ulcer models, the levels of GSH, TBARS and activities of 

SOD, CAT, GPx and GR were measured in gastric tissue. Ulcer induction in both the models 

was associated with marked reduction in the level of GSH, and activities of SOD, CAT, GPx & 

GR, and an increase in the level of TBARS. Treatment with TE produced a significant increase 

in the level of GSH and activities of SOD, CAT, GPx & GR, and a significant decrease in the 

level of TBARS in the cold stress and aspirin models (Tables 3 and 4).  

 

Table 3.  Effect of TE on stomach GSH, TBARS, SOD, CAT, GPx and GR in cold restraint 

model in rats 

 

Biochemical 

parameters 

Group I 

Normal 

Control  

Group II 

Stress 

Control 

Group III 

TE 

(400 mg/kg) 

Group IV 

TE 

800 mg/kg) 

Group V 

Cimetidine 

(100mg/kg) 

GSH (µmol/mg 

protein) 

 2.18 ± 0.04 1.68 ±             

0.07
a
 

   1.72 ± 0.08
 
  2.1 ± 0.07

c
  2.15  ± 0.06

c
 

TBARS  (nmol 

MDA/mg protein)  

 0.50 ± 0.02 0.95  ±  

0.03
a
 

  0.71   ± 0.02
d
 0.67 ± 0.02

d
 0.68 ± 0.01

d
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SOD 

(U/mg protein) 

 36.04 ± 

0.15 

11.96 ± 

1.40
a
 

  26.83 ± 2.8
d
 34.26 ± 0.36

d
 31.27 ± 0.8

d
 

CAT 

(U/mg protein) 

 17.58 ± 

0.37 

 8.44 ± 0.65
a
   11.72 ± 0.67

b
 15.68 ± 0.99

d
 15.28 ± 0.63

d
 

GPx 

(U/mg protein) 

 12.74 ± 

0.23 

 9.83 ± 0.23
a
   11.78 ±0.48

c
  14.50 ± 0.41

d
  13.04 ± 0.31

d
 

GR 

(U/mg protein) 

115.1 ± 

5.77 

 48.65 ± 

2.01
a
 

  97.75 ±4.54
c
 113.27 ± 6.54

d
 106..89 ± 17.17

c
 

 

Values are mean ± SEM;  N = 6 in each group 

P values :  
a
 < 0.001   when  Stress Control group compared with  Normal  Control group 

 
b
 < 0.05,  

c 
< 0.01,  

d
 < 0.001  when experimental groups compared with Stress Control group 

1  unit  of  CAT  =  µmol  H2O2  consumed / min / mg protein 

1  unit  of  GPX  =  µg  GSH  utilized / min / mg protein 

1  unit  of     GR =  nmol  NADPH  oxidized / min / mg protein 

 

Table 4.  Effect of TE on stomach GSH, TBARS, SOD, CAT, GPx and GR in aspirin 

induced ulcer model in rats.         

Biochemical 

parameters 

Group I 

Normal 

Control  

Group II 

Toxicant 

 

Group III 

TE (400 mg/kg) 

Group IV 

TE (800 mg/kg) 

Group V 

(omeprazole 20 

mg/kg)  

GSH (µmol/mg 

protein) 

  1.52 ± 0.06   0.97 ± 0.007
a
     1.16 ± 0.03

c 
  1.34 ± 0.02

d
   1.30  ± 0.01

d
 

TBARS  (nmol 

MDA/mg 

protein)  

  0.56 ± 0.06   1.10  ±  0.03
a
   0.90 ± 0.01

d
 0.76 ± 0.01

d
 0.77 ± 0.08

d
 

SOD 

(U/mg protein) 

48.28 ± 0.05   21.83 ± 0.08
a
   41.14 ± 0.34

d
 44.76 ± 0.36

d
 46.40 ± 0.29

d
 

CAT 

(U/mg protein) 

8.15 ± 0.076   4.18 ± 0.988
a
   5.88 ± 0.816

b
 7.12 ± 0.040

c
 7.62 ± 0.150

c
 

GPx 

(U/mg protein) 

  8.59 ± 0.15     5.89 ± 0.36
a
     7.10 ±0.24

b
  10.86 ± 0.41

d
  10.78 ± 0.2

d
 

GR 

(U/mg protein) 

56.44 ± 0.87 31.59 ±0.75
a
               39.50 ±3.33

b
 51.57 ± 0.63

d
 51.00 ± 0.90

d
 

 

Values are mean ± SEM;  N = 6 in each group 

P values :  
a
 < 0.001   when Toxicant Control compared with  Normal  Control 

      
b
 < 0.05, 

c 
< 0.01 & 

d
 < 0.001 when experimental groups compared with Toxicant Control 

1  unit  of  CAT  =  µmol  H2O2  consumed / min / mg protein 

1  unit  of  GPX  =  µg  GSH  utilized / min / mg protein 

1  unit  of     GR =  nmol  NADPH  oxidized / min / mg protein 
 

DISCUSSION:  

Tuber extract (TE) of Ipomoea batatas did not show any toxic or deleterious effects by oral route 

up to 2000 mg/kg indicating low toxicity of the tuber extract at high doses. The LD50 value for 
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the tuber extract by oral route could not be determined as no mortality was observed until a dose 

of 2000 mg/kg.  

On preliminary phyto-chemical screening, the tuber extract revealed the presence of 

phenolic compounds, polysaccharides, saponin glycosides and flavonoids as major compounds 

that might have contributed to its antioxidant activity. 

The present study was carried out to evaluate the ulcer protecting effect of Ipomoea batatas tuber 

extract in rats where gastric lesions were induced by cold stress and oral administration of 

aspirin.  

Restraint stress has been one of the most popular stressors in experimental medicine. It 

elicits the purest form of psychological frustration accompanied by vigorous struggling which 

means muscular exercise [25]. In the cold restraint model, stress in the control group clearly 

produced a mucosal damage characterized by multiple haemorrhage red bands of different sizes 

on the glandular stomach. Exposure of the animals to the cold restraint stress may have caused 

severe imbalance in the normal physiological conditions that might have resulted in a stressful 

condition leading to ulcers. Pre-treatment with test drugs (TE 400 and TE 800) produced a 

significant decrease in the intensity of gastric mucosal damage induced by the stress as compared 

with control. A significant increase in the ulcer index and mean score in the control group was 

observed, however both the parameters were significantly decreased in the TE 400 and TE 800 

treated groups (Table 1). Further, examinations of the stomach images provide supportive 

evidence for the anti-ulcer activity of TE 400 and TE 800 treated groups which showed signs of 

recovery from the cold restraint stress induced ulcers (Figures 1-4). The reduction in the ulcer 

index and mean score may be attributed to the anti-ulcer activity of the tubers due to presence of 

antioxidants like anthocyanins, phenolic acids (eg, caffeic acid) and vitamin C.  

Stress-induced ulcer is probably mediated by the release of histamine [26, 27]. It not only 

increases gastric secretion, often called the „aggressive factor‟, but also causes disturbances of 

the gastric mucosal microcirculation and an abnormal motility, and reduces mucus production, 

known as the „defensive factor‟. Moreover, stress-induced ulcers in animal models may be 

partially or entirely prevented by vagotomy, since increased vagal activity has been suggested as 

the main factor in stress-induced ulceration. The vagus nerve stimulates stomach acid secretion 

via interaction of its chemical mediator (acetylcholine) with the muscarinic receptor. The 

activation of the muscarinic receptor gives rise to sequential events that result in increased 

gastric acid secretion. These receptors are located on the cell membranes of parietal cells and 

histamine secretory cells. Therefore, the increase in acid secretion is a consequence of 

acetylcholine action on the histamine cell and parietal cell activity. Stress-induced ulcers also 

involve damage by reactive oxygen species (ROS) apart from acid and pepsin related factors 

[25].  

Exposure to cold restraint is a well known intensive stress response wherein both cold 

exposure and immobilization individually and synergistically are responsible for the generation 

of reactive oxygen species (ROS) e.g. superoxide anion, hydrogen peroxide, hydroxyl radicals 

etc. that cause lipid peroxidation, especially in membranes and result in tissue injury. 

Elevation in the levels of end products of lipid peroxidation in stress control rat stomachs was 

observed. The increase in MDA levels in the stomach suggests enhanced peroxidation leading to 

tissue damage and failure of the antioxidant defense mechanisms to prevent formation of 
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excessive free radicals. Pretreatment with TE 400 and TE 800 significantly reversed these 

changes (Table 3). Hence, it is likely that the mechanism of ant-ulceration of TE is due to its 

antioxidant effect.  

Reduced glutathione is one of the most abundant non-enzymatic antioxidant bio-

molecules present in the tissues [28]. Its functions are removal of free oxygen species such as 

H2O2, superoxide anions & alkoxy radicals, maintenance of membrane protein thiols and to act as 

a substrate for GPx and glutathione S- transferase (GST) [29]. In the present study, stress 

enhanced the activities of GSH-related enzymes GPx and GST, thereby decreasing the GSH 

content, whereas treatment with TE reversed these effects (Table 3). It may be understood that 

the effect of TE may be due to increased synthesis of GSH or by stimulation of GR activity.  

Free radical scavenging enzymes such as SOD, CAT & GPx are known to be the first line 

cellular defense against oxidative damage, disposing O2 & H2O2 before their interaction to form 

the more harmful hydroxyl (OH·) radical [30]. In the present study SOD activity decreased 

significantly in the stress induced group of animals, which may be due to an excessive formation 

of superoxide anions (Table 3). These excessive superoxide anions might inactivate SOD and 

decrease its activity. The activities of the H2O2 scavenging enzymes CAT & GPx also decreased 

significantly in the stress induced group of animals. SOD is an important defense enzyme that 

catalyzes the dismutation of superoxide anions into O2 and H2O2 [31]. CAT is a hemeprotein that 

catalyzes the reduction of H2O2 to 2H2O and O2 and protects the tissue from highly reactive 

oxygen free radicals & hydroxyl radicals [32].  GPx, an enzyme with selenium, catalyzes the 

reduction of H2O2 and hydroperoxides to non-toxic products with the help of GSH [33].  GR is a 

cytosolic hepatic enzyme involved in the replenishment of glutathione stores by reduction of 

oxidized glutathione (GSSG), which is an end product of GPx activity [34]. In the stress induced 

group of animals, there was a marked reduction in GPx activity, leading to reduced availability 

of substrate for GR, thereby decreasing the activity of GR. Pretreatment with TE 400 and TE 800 

significantly increased the activity of GR, thus accelerating the utilization of GSSG to form GSH 

and enhancing the detoxification of reactive metabolites by conjugation with GSH [35] (Table 

3).                                             

                                                                                                                                    

 
 

In this study SOD, CAT, GPx & GR activities were significantly elevated by administration of 

TE to treatment rats, suggesting that it has the ability to restore these enzymes‟ activities in stress 

control rats. 
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In conclusion, the anti-ulcerative effect of TE against cold stress induced ulcer in rats 

appears to be related to the inhibition of lipid peroxidative processes and to the prevention of 

GSH depletion. Furthermore, it may be stated that TE exerts its antioxidant activity by a dual 

action – by enzymatic as well as non-enzymatic pathways.  

Nonsteroidal anti-inflammatory drugs (NSAIDs) such as aspirin have the ability to cause 

gastroduodenal ulceration and this effect is related to the ability of these agents to suppress 

prostaglandin synthesis [36, 37, 38]. In the stomach, prostaglandins play a vital protective role, 

stimulating the secretion of bicarbonate and mucus, maintaining mucosal blood flow and 

regulating mucosal cell turnover and repair. Thus, the suppression of prostaglandin synthesis by 

NSAIDs results in increased susceptibility to mucosal injury and gastroduodenal ulceration [39].  

One of the mechanisms by which aspirin damages the gastric mucosa is the increased production 

of NO due to the over expression of iNOS [40].  NO is a mediator not only of gastrointestinal 

mucosal defense [41], but also of its damage [42].  It has been shown that different 

concentrations of NO have completely opposite effects on the same tissue [43].  In general, the 

mucosal and endothelial NOS isoforms produce low amounts of NO.  However, the high 

quantity of NO produced by iNOS damages the epithelium [43, 44].  The excessive release of 

NO from gastric epithelial cells induced by aspirin has been reported to exert detrimental effects 

[45].     

In this study, exposure of the animals to aspirin may have caused severe ulcerogenic 

effects, as aspirin is known to increase gastric acid secretion which is involved in the formation 

of aspirin-induced mucosal lesions. 

However, gastric protection was observed by TE 400 and TE 800 in aspirin induced 

gastric ulcers through parameters like mean score and ulcer index (Table 2). The gastro-

protective activity of the TE 400 and TE 800 seems to be related to a reduction in the damage to 

the mucosa induced by free radicals and this activity may be due to its antioxidant action. These 

findings could be efficiently corroborated with the images of the aspirin induced animal group 

when compared with the TE 400 and TE 800 treated animal groups (figures 5-8).  

Aspirin induced ulcer group of animals showed an increase in MDA level (Table 4) and a 

decrease in GSH level (Table 4), as well as SOD, CAT, GPx and GR activities which was 

reversed in TE 400 and TE 800 treatment groups (Table 4) probably by exhibiting a similar 

mechanism as explained in cold restraint model. 

 

CONCLUSION:  

In conclusion, this study demonstrates that the tubers of Ipomoea batatas possess a potent ulcer 

healing effect, which appears to be related to the free radical scavenging activity of the phyto 

constituents, and their ability to inhibit lipid peroxidative processes. The present study, thus, 

aims to highlight the health benefits of sweet potato, establish it as a potent “functional food” 

and promote its use as a vegetable to enrich people‟s diets.  
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