
 

 

 J. Afr. Ass. Physiol. Sci. 4 (1): 32-40, July 2016 

 

Journal of African Association of Physiological Sciences 
Official Publication of the African Association of Physiological Sciences 

http://www.jaaps.aapsnet.org 

 

  

 
Research Article 

Gastroprotective effect of vanadium in rats - the roles of gastric 

acid and nitric oxide 
 

T.P. Omayone, A.T. Salami, F.S. Oluwole and S.B. Olaleye  
Gastrointestinal Secretion and Inflammatory Research Unit, Department of Physiology, College of Medicine, 

University of Ibadan, Ibadan, Nigeria 
 

Keywords: 
Sodium Metavanadate, 

Gastric Ulcer, Gastric 

Acidity, Oxidative Stress, 

Nitric Oxide 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ABSTRACT 
Vanadium (various forms) has been proven to be beneficial in the treatment of certain diseases, 

especially diabetes. Reports have it that vanadium may protect the stomach from gastric 

ulcerogens such as ethanol and acid.  This study was designed to investigate the probable 

mechanism Vanadium exerts its’ gastroprotective activities. Methods: Sodium metavanadate 

(0, 5, 10 and 20 mg/kg. p.o) was administered to 20 male Wistar rats weighing (150±20g) for 

two weeks. Gastric ulcer was induced using ethanol after which animals were sacrificed 2 

hours later. In study two, 30 male Wistar rats (114±10g) were administered sodium 

metavanadate at (0, 50 and 200 ppm) in drinking water for 10weeks after which ulcer was 

induced using pylorus ligation method. Basal and histamine (10mg/kg i.m) stimulated gastric 

secretions were determined through continuous perfusion technique afterwards in un-ulcerated 

animals. Ulcer score, mucin content, gastric nitrite level, anti-oxidant and H+K+ATPase 

activities were investigated in gastric homogenate samples. Results: Sodium metavanadate 

significantly reduced ulcer index and MDA levels while enhancing NO concentrations, 

catalase and SOD activities in both method of gastric ulceration. Mean basal gastric output was 

not significantly different in control compared with 50 and 200 ppm V group. Stimulation with 

histamine caused significant increases in gastric output by 187.72%, 57.40% and 78.69% in 

control, 50 and 200 ppm V respectively and was significantly reduced in the vanadium treated 

groups. A significant decrease in H+K+ ATPase (proton) pump activities of the vanadium 

exposed groups compared with control in the pylorus ligation ulcer model was observed. 

Conclusion: Vanadium may be suggested to have protective activities against gastric 

ulceration by acting as a proton pump inhibitor, enhancing anti-oxidant enzyme activities as 

well as mucosal blood flow via increased NO mechanism.  
 

 

INTRODUCTION1  

Gastric ulcers occur as a result of increased gastro 

aggressive factors over gastro protective factors 

(Hoogerwerf and Pasricha, 2001).  However, recent 

treatment of gastric ulcer focuses on producing agents 

that can reduce or curb the aggressive factors (gastric 

acid, abnormal motility, pepsin, bile salts e.t.c) as well 

as enhancing gastric mucosal protection 

(mucous/bicarbonate, prostaglandin synthesis and local  
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mucosa blood flow) (Tulassay and Herszenyi, 2010). 

However, various exogenous factors such as stress, 

smoking, improper use of Non-Steroidal Anti 

Inflammatory Drugs (NSAIDs), poor dieting and 

alcohol consumption have also been documented as 

predisposing (risk) factors to peptic ulcer development. 

Alcohol (a risk factor) infiltrates the gastric mucosa 

thus breaching its’ protective mucous layer hereby 

exposing the mucosa to aggressive factors. It also 

causes imbalance(s) in the body antioxidant system due 

to increased reactive oxygen species like 

malondialdehyde (MDA - a marker of lipid 

peroxidation), superoxide anions and hydroxyl free 

radicals while decreasing antioxidant enzymes like 

catalase (CAT), superoxide dismutase (SOD), 

glutathione reductase (GSH), (Galvin and Szabo, 1992; 

Marotta et al., 1999). Gastric acid secretion had been a 

main focus in the production of ulcer healing drugs as 
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its reduction has been proven to help enhance the 

healing rate of gastric ulceration (Aihara et al., 2003; 

Tuorkey and Karolin, 2009). Pharmaceuticals had 

engaged in the production of histamine H2 receptors 

antagonists and H+K+ ATPase (acid pumps) inhibitors 

in order to facilitate the treatment of acid-base peptic 

ulcer diseases (Black et al., 1972).  

Vanadium a trace element is fast becoming of great 

interest today owing to certain characteristic features 

distinguishing it as a very important mineral. It is 

highly reactive with viable therapeutic effect on 

diabetes owing to its’ insulin mimetic properties. It also 

inhibits the activity of phosphotyrosine phosphatase 

(PTP-1β) as well as activating PκB/Akt leading to 

increased uptake of glucose by the GLUT4 transporter 

(Vardatsikos et al,. 2009). Suther et al., 2007 reported 

that vanadium maintains mucosa integrity by 

decreasing gastric acid output and enhancing mucus 

activity during pyloric ligation ulcer model while 

Kemeir, 2013 reported that vanadium significantly 

inhibits lipid peroxidation while enhancing the 

antioxidant systems (SOD, CAT and GSH) during 

ethanol induced ulcer formation. However, the role 

played by vanadium in gastrointestinal functions during 

ulcer formation is not fully unraveled. This study 

sought to investigate and compare the probable 

mechanism(s) action by which Vanadium exerts its 

gastroprotective activities both in ethanol and pylorus 

ligation induced ulcer model. 
 

MATERIALS AND METHODS 

Drugs and Chemicals 

Sodium Metavanadate, Thiobarbituric Acid, 

Trichloroacetic Acid and Adrenaline, where purchased 

from BDH Chemicals Ltd Poole England while N-1-

Naphthyl Ethylene Diamine Dihydrochloride (NED), 

Sulphanilic Acid and Sodium Nitrite were purchased 

from Loba Chemie Pvt. Ltd. India 
 

Gastric Acid secretion  

15 Male Wistar rats (114±10g) were divided into 3 

groups of 5 rats each and receive Sodium Metavanadate 

(NaVO3) in drinking water for 10 weeks. Group 1 

(control- 0ppm), Group 2 (50ppm) and Group 3 

(200ppm). After 24hr fast, gastric acid secretion was 

measured using the continuous perfusion method of 

Ghosh and Schild (1958), modified by Amure and 

Ginsburg (1964). 

Animals where anaesthetized with pentobarbital (35 

mg/kg i.p) and a midline laparotomy was made to 

expose the stomach and duodenum. A semi-

transection was made at the junction of the pylorus 

with the duodenum where a pyloric cannula was 

inserted and ligated to collect gastric contents. An 

orogastric cannula was inserted for perfusion of 

isotonic saline (pH 7, 370C), the stomach was gently 

rinsed with the isotonic saline until gastric effluent 

was clear. Thereafter, using a perfusion pump, the 

animal was perfused at a rate of 1ml/minute. Gastric 

acid was collected via the pyloric cannula at 10 

minutes intervals. In order to determine acidity, 10 

mLs of the stomach perfusate was titrated against 

0.025M sodium hydroxide (NaOH) solution with 

phenolphthalein as indicator. Titrable acidity was 

expressed in mmol/10mins after calculation in each 

sample.  

After surgical operation, gastric acid secretion was 

allowed to stabilize for about 50 minutes and the mean 

acidity of three gastric secretions was termed basal acid 

output. At the 50th minutes, histamine was administered 

(10 mg/kg i.m) for the stimulated acid secretory 

response. 

 

Ethanol-induced gastric ulceration 

20 Male Wistar rats (150±20g) were divided into four 

(4) groups of 5 rats each and were administered Sodium 

Metavanadate (NaVO3) at doses 5, 10 and 20 mg/kg 

(Group 2, 3 and 4, respectively) orally for 2 weeks. 

Group 1(Control) was administered with distilled 

water. After 24hr fast, gastric ulceration was then 

induced by the administration of 1ml/200g absolute 

Ethanol and animals were sacrificed 2hrs later (Suthar 

et al., 2007). The stomachs were removed, opened 

along the greater curvature, rinsed in iced cold normal 

saline and ulcer indices were determined according to 

Rasika et al., 2010. The glandular portion of stomach 

was prepared for Histopathological observation and 

measurement of Total protein (TP), Malondialdehyde 

(MDA), Catalase levels (CAT), Superoxide Dismutase 

(SOD) and Nitric Oxide (NO) concentration. 
 

Induction of Pylorus Ligation Ulcer 

15 Male Wistar rats (114±10g) were divided into 3 

groups of 5 rats each and receive Sodium Metavanadate 

(NaVO3) in drinking water for 10 weeks. Group 1 

(control- 0ppm) animals were fasted for 24 hours prior 

to pylorus ligation. Under light anesthesia cocktail 

[ketamine (60mg/kg) and xylazene (10mg/kg)], the 

abdomen was opened and pylorus end ligated. The 

abdomen was then sutured and after 8 hours of ligation, 

the animals were sacrificed. The stomach was dissected 

out, gastric juice cumulated was drained into a test-

tube, centrifuge at 3000rpm for 5 minutes and the 

volume was noted. The gastric content was subjected to 

analysis for free acidity, total acidity and mucin 

content. The stomachs were then rinsed in ice-cold 

phosphate buffered saline and scored for ulcer severity 

according to Rasika et al., 2010. 

 
Determination of free acidity 

To 0.5ml of gastric juice pipetted into a 25ml conical 

flask, 2 drops of topfer’s reagent was added and titrated 
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with 0.01N sodium hydroxide (NaOH) until all traces 

of red colour disappears and the colour of the solution 

turns to yellowish orange. The volume of NaOH added 

was noted. 
 

Determination of total acidity 

To 0.5ml of gastric juice pipetted into a 25ml conical 

flask, 2 drops of phenolphthalein solution was added 

and titrated with 0.01 NaOH until a purple colour 

appears. The volume of NaOH added was also noted. 

Acidity was calculated by using the formula below: 

 

Acidity= Volume of NaOH x Normalty of NaOH  x  

mEq/L/100g x 0.1 

 

Determination of Mucin content 

Mucin content was determined according to the method 

of Winzle 1995. The principle is based on the 

determination of the hexose component of the mucin. It 

depends on the reaction of carbohydrate in concentrated 

sulfuric acid with orcinol (5-methyl resorcinol) to give 

a coloured product that can be measured 

colorimetrically. 
 

Procedure 

0.25ml of 1:20 diluted sample was added to an equal 

volume of 1.6% orcinol and 2ml of 60% sulfuric acid. 

The mixture was boiled in a water bath for 10 minutes 

and then cooled on ice. The optical density was 

measured at 425nm. Results expressed as mg hexose/dl. 

The total hexose content was determined from the 

standard curve of galactose-mannose 
 

Ulcer scoring 

The number of ulcers and the length of each ulcer were 

measured. Ulcer index was calculated using severity 

scores and average number of ulcers per animal. 

Severity was scored as below 

0 - Normal stomach  

0.5 - Red coloration  

1 - Spot ulcers  

1.5 - Haemorrhagic streaks  

2 - Ulcer > 3 mm but ‹ 5 mm  

3 - Ulcers > 5 mm  

 

Ulcer index (UI) was calculated using the formula:  

UI = UN + US + UP x 10-1  

Where UN = Average of number of ulcer per animal; 

US = Average of severity score and  

UP- Percentage of animal with ulcer  

Percentage inhibition was also calculated using the 

formula  
Percentage inhibition = UI control – UI Pretreated x 100               

     UI control  
(Rasika et al., 2010) 
 

Biochemical Analysis:  
Lipid peroxidation was determined by measuring the 

Thiobarbituric acid reactive substances (TBARS) 

produced during lipid peroxidation according to the 

method of Varshney and Kale (1990). Catalase activity 

was determined according to the method of Sinha, 

1971. The superoxide dismutase (SOD) activity was 

determined based on the ability of superoxide 

dismutase to inhibit the autoxidation of epinephrine 

according to Misra and Fridovich, 1972. Nitric Oxide 

was determined as Nitrite concentration using Griess 

reagent (Ignarro et al., 1987). 

 

RESULTS 

Effect of Vanadium on gastric acid secretion in Ethanol 

induced gastric ulceration 

Table 1 shows the effect of sodium metavanadate on 

gastric acid secretion, both basal gastric output and 

histamine stimulated gastric acid secretion. There was 

no significant difference in the basal acid secretion 

across all groups. The stimulation with histamine 

resulted in significant increase in gastric acid secretion; 

however, both sodium metavanadate exposed groups 

showed significantly decreased histamine stimulated 

gastric acid secretion when compared with the control 

group (Fig. 1). 

 
Table 1: Effect of Vanadium on gastric acid secretion after 

10 weeks of exposure 

 

Treatment Basal Acid 

Output (mEq/L) 

Histamine 

Stimulated 

(mEq/10ml) 

 

% Change 

Control 1.14±0.05 3.28±0.17 187.72 

50ppm 1.08±0.06 1.22±0.05*** 57.40 

200ppm 1.7±0.04 2.18±0.06** 78.69 

Values are presented as Mean ± SEM, n=5 Significant at ** 

p<0.01, *** p<0.001 when compared with histamine 

stimulated control. 

 
Effect of Vanadium on Ulcer Index in Ethanol induced 

gastric ulceration. 

Table 2 shows the effect of vanadium on ulcer index 

and percentage protection of vanadium on ethanol 

induced gastric ulceration. Vanadium treated groups (5 

mg/kg, 10 mg/kg and 20 mg/kg) showed a significant 

reduction in gastric ulcer index which was dose 

dependent. 

 

Effect of Vanadium on lipid peroxidation, Antioxidant 

enzymes and Nitric oxide levels in ethanol induced 

gastric ulceration. 
Table 3 shows the levels of MDA, CAT, SOD and NO 

respectively. Levels of MDA was significantly reduced 
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in all vanadium treated group (5 mg/kg, 10 mg/kg and 

20 mg/kg) compared with control. All vanadium groups 

showed significantly increased SOD activities, while 

CAT activities were significantly increased in the 5 

mg/kg and 10 m/kg groups when compared with 

control. A significantly increased NO concentration 

was also observed only in the 5mg/kg group compared 

with control. 

 

 

 

 

 
Fig.1: Effect of Vanadium on basal and histamine-induced gastric acid secretion after a 10-week exposure. 

 

 

Table 2: Ulcer index after ethanol induced gastric 

ulceration in Vanadium treated animals.  

 

Groups (NaVO3 

Treatment) 

Ulcer Index 

(mm2) 

% 

inhibition 

Control (0mg/Kg) 14.28±2.03 - 

5 mg/kg  6.38±1.49* 55.32 

10 mg/kg  4.28±1.84** 70 

20 mg/kg  3.17±0.98** 77.73 

Values are presented as Means ± SEM, n=5 Significant 

at * p<0.05, ** p<0.01, when compared with control. 

 

Effect of vanadium on gastric juice volume, total 

acidity and free acidity in Pylorus ligation induced 

gastric ulceration in rats 
Table 4 shows the effects of vanadium on gastric 

effluent (gastric juice volume, total acidity and free 

acidity) after pylorus ligation. Gastric juice volume, 

total acidity and free acidity were also significantly  

 

reduced in the 200ppm group compared with the 

control group, while the 50ppm group showed no 

significant difference. 

 

Effect of vanadium on relative stomach weight, mean 

ulcer score, percentage protection, and mucin content 

in pylorus ligation induced gastric ulceration in rats 

A significant decrease in the relative stomach weight 

was observed in the 200 ppm Vanadium treated group 

(0.58±0.02) when compared with the control group 

(0.67±0.02) but there was no significant difference at 

50ppm (0.62±0.03). The mean ulcer score of the 

control group (12.26±1.93) was significantly decreased 

compared with both vanadium treated groups; 50ppm 

(6.30±1.20) and 200ppm (4.90±0.87), thereby affording 

a percentage protection of 48.61% and 60.03% 

respectively. There was a significant increase in the 

mucin content of the 200ppm V group (5.16±0.48) 

compared with control (3.24±0.20), while the 50ppm V 

(2.40±0.55) showed no significant difference (Table 5).  
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Effect of vanadium on protein concentration, 

Malondialdehyde (MDA) level in pylorus ligation 

induced gastric ulceration in rats 

There was no significant difference in the protein 

concentration of the vanadium treated groups 50ppm 

(0.68±0.04) and 200ppm (0.70±0.04) compared with 

the control group (0.76±0.05). However, MDA levels 

were significantly decreased in both the 50ppm 

(2.63±0.18) and 200ppm (1.89±0.22) vanadium treated 

groups compared with control (3.65±0.64) group 

(Figure 2).  

 

 

Table 3: Effect of Vanadium on antioxidant status and total nitrite concentration in ethanol induced gastric ulceration. 

Group  

MDA (U/mg 

protein)10-6) 

SOD (U/mg 

Protein) CAT (U/mg Protein) NO (µ/g tissue) 

Control (0mg/kg) 13.61±0.42 16.69±0.78 15.78±4.46 23.18±2.40 

5mg/kg 8.38±0.99** 19.96±0.14 86.47±13.97** 35.82±0.56** 

10mg/kg 9.65±0.79** 18.9±0.60 49.18±7.65** 24.57±1.28* 

20mg/kg 9.94±0.61** 18.91±0.44 25.89±4.05 25.32±2.46* 

Values are presented as Mean ± SEM, n=5 Significant at * p<0.05, ** p<0.01, when compared with control. 

 

 
Fig. 2: Effect of vanadium on protein concentration and 

MDA levels in pylorus ligation gastric ulceration. 

Values are presented as Means ± SEM, n=5, Significant at * 

p<0.05, *** p<0.001 when compared to control. 

 

Table 4: Effect of Vanadium on Gastric effluent in pylorus 

ligation gastric ulceration. 

Group 

Gastric Juice 

Volume 

(ml/100g 

bw) 

Total 

Acidity 

(mEq/L) 

Free Acidity 

(µEq/L/100g) 

Control 3.15±0.23 1.91±0.12 181.60±15.70 

50ppmV 2.01±0.48 1.61±0.23 204.20±15.78 

200ppm V 1.42±0.27* 1.01±0.28* 79.95±8.09*** 

Values are presented as Means ± SEM, n=5, Significant at * 

p<0.05, ** p<0.01, *** p<0.001 when compared to control. 
 

Effect of vanadium on Antioxidant enzymes and Nitric 

oxide (nitrite concentration) in pylorus ligation induced 

gastric ulceration in rats 

The antioxidant enzymes superoxide dismutase activity 

(SOD), catalase activity (CAT) and glutathione activity 

(GSH) as well as nitrite concentration (NO) were all  

 

significantly higher in the 50ppm V group (79.64±1.82, 

72.75±5.14, 69.70±1.84 and 127.70±10.38 

respectively) compared with the control group 

(63.43±4.20,49.68±3.05, 55.71±1.84 and 93.36±1.89 

respectively). However, in the 200ppm V group 

(73.47±4.51, 77.49±6.99, 60.07±2.95, 140.3±7.26) only 

the CAT and NO were significantly higher compared 

with the control group at p=0.05. Results are 

represented in Figure 3. 
 

 
Fig. 3: Effect of vanadium on antioxidant status and total 

nitrite concentration in pylorus ligation induced gastric 

ulceration. Values are presented as Mean ± SEM, n=5, 

Significant difference at *p<0.05, **p< 0.01when compared 

with control. 
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Effect of vanadium on H+K+ ATPase pump activity in 

pylorus ligation induced gastric ulceration in 

experimental rats. 

There were significant decreases in the H+K+ ATPase 

pump activity of the vanadium treated groups 50ppm 

(9.49±0.04) and 200ppm (8.95±0.04) compared with 

the control group (12.48±0.05). (Figure 4).  

 

 

 

 
Plate 1:  

Gross Morphology of Gastric Mucosa of Rats after Ethanol Administration. (A-Control/0mg/kg NaVO3, B-5mg/kg NaVO3, C-

10mg/kg NaVO3 and D-20mg/kg NaVO3). Gastric mucosa was severely eroded in A compare to B-D which showed mild to 

moderate erosion.  

 
Fig. 4: Effect of vanadium on H+/K+ ATPase activity in 

pylorus ligation gastric ulceration. Values are presented as 

Means ± SEM, n=5; Significant difference at **p< 0.01when 

compared with control. 

 

Effect of Vanadium on Gross and Histological features. 

Plates 1 2 and 3 represent gross and histological 

examinations respectively of gastric tissue for both 

ethanol and pylorus ligation induced gastric ulcerations. 

Control groups (1a and 2a) representing gross and 

histological pictures respectively showed severe 

mucosal damage and surface epithelial erosion 

compared to the vanadium treated groups (1b–1d, 2b – 

2d and b to c) showing mild to moderate surface 

epithelial erosions. 

 

DISCUSSION 

Gastric acid secreted by the stomach is very important 

for some physiological functions especially in the 

digestion of proteins and destruction of various 

unwanted micro-organisms (Martinsen et al., 2005). 

However, increases in gastric acid secretion and acidity 

can further digest the stomach wall resulting in 

formation of gastric ulcers (Goel and Bhattacharga, 

1991). Increase in acidity by the stimulation of special 

receptors (histamine (H2) receptor) on parietal cell is 

responsible for acid secretion. In this study, 

administration of histamine increased basal gastric 

secretion in all experimental animals however, this 

increase was not well sustained during vanadium pre-

treatment. This finding supports earlier work of Suthur 

et al., 2007 in which vanadium was reported to reduce 

total acid output  and peptic activity   in pylorus ligated 

  

 
 
Plate 2:  

Histological Sections of Gastric Mucosa of Rats after 

Ethanol Administration. (A-Control/0mg/kg NaVO3, B-

5mg/kg NaVO3, C-10mg/kg NaVO3 and D-20mg/kg 

NaVO3). Group A showed severe surface epithelium with 

necrosis of mucosal glands. Groups B-D showed mild to 

moderate erosion of surface epithelium with other tunics 

showing no visible lesion. 
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Plate 3: Photomicrograph of gastric tissue section after pylorus ligation gastric ulceration (H&E stain,  MAG X100) showing 

control group (A). Multiple foci of moderately deep ulcers of the tunic mucosa with intact muscularis mucosa. Moderate 

expansion of the submucosa with oedema, haemorrhages and congested submucosa vessels.  B - 50 ppmV: A few foci of mild 

sloughing off of the epithelial surface, moderate hyperplasia of mucus cells. Other tunics appear normal. C - 200 ppmV: Mild 

necrosis of mucus cells of the crypts, hyperplasia of mucous cells, fairly normal surface epithelium. Mild submucosa 

haemorrhages and intact muscularis external and serosa. 

 

rats; however, on further investigation in this study, 

vanadium inhibited H+K+ ATPase activity in the ligated 

pylorus ulcer model thus acting as a proton pump 

inhibitor. This probable might be the mechanism by 

which vanadium reduces basal and histamine 

stimulated gastric acid secretion in this study and 

previous observations. Ethanol coming directly in 

contact with gastric mucosa produces necrotic lesions 

and severe erosion of the epithelial surface. It is a 

method of gastric ulcer induction used in studying the 

efficacy of potential drugs or agents having cyto-

protective and/or antioxidant activities (Adinortey et 

al., 2013). In accessing the cyto-protective properties of 

any drug or agent, sizes of induced gastric mucosa 

lesions are measured both macroscopically and 

microscopically (Dabo et al., 2014). Macroscopic 

observation from both studies revealed that vanadium 

ameliorated gastric ulceration by reducing ulcer index 

evident by mild erosion of surface epithelium from 

histological evaluations. 

Increases in lipid peroxidation as well as a reduction in 

antioxidant enzymes have also been reported to 

contribute to mucosal inflammation leading to ulcer 

(Recknagel et al., 1977). The level of MDA; a 

derivative of ROS action has been documented to be 

indicative of oxidative stress (Rio et al., 2005). 

Vanadium treatment drastically reduced the MDA level 

implying a decrease in oxidative stress and probably 

anti-inflammatory activities at the doses administered 

in both studies. Certain inherent biological enzymes 

that protect the cells from oxidative damage has been 

documented – Superoxide dismutase (SOD) and 

Catalase (CAT) (Kuwar and Ptiyadarsini, 2011). These 

enzymes help in neutralizing and preventing varied 

damages caused by reactive oxygen species (ROS) 

during diseases (Kuwar and Ptiyadarsini, 2011).   It was 

observed that vanadium enhanced the production of 

CAT and SOD levels especially at a lower 

concentration. Probably, vanadium helped in inhibiting 

the levels of ROS and or MDA through increased anti 

oxidative actions (SOD and CAT production). This 

might have minimised gastric ulceration formation (and 

indicative of more beneficial activities) at a lower 

concentration than at higher concentration.  

Mucosal blood flow is important in gastro protection as 

it aid the provision of oxygen, nutrients, gastrointestinal 

peptides, hormones and a host of other important 

materials which are very important in regeneration and 

re-epithelization of gastric mucosa surface eroded by 

gastric acid (Abdel-Salam et al., 2001 ;). Researchers 

have documented a decrease in mucosal blood flow in 

alcohol induced gastric ulcerations (Repetto and 

Llesuy, 2002) which is detrimental to gastric ulcer 

healing. Nitric oxide (NO) which is an endogenous 

vasodilator is key in the regulation of gastric mucosal 

blood flow. It is synthesized by the action of the 

enzyme nitric oxide synthase (NOS) on nitric oxide 

donor such as L-arginine. Recently, NO has been 

reported to be beneficial in gastric healing as 

administration of NO donors enhances healing (Moura 

Rocha et al., 2010; Dabo et al., 2014) while 

administration of NO inhibitors such as N(G)-nitro-

Larginine methyl ester (L-NAME) showed severe 

gastric lesions in mice (Silva et al., 2009). In this study 

NO concentration was seen to be enhanced (especially 

in the vanadium treated groups) which is indicative of 

adequate blood supply to the stomach and probably a 

mechanism by which severity of gastric ulcer formed 

was reduced. 

The effect of vanadium varies depending on the mode 

of administration, dose and time of exposure to this 

element (NRC, 2005). Toxicity has been reported at 

higher doses in the brain (Olopade et al., 2012) and 

liver (Scibior et al., 2006) cells (but not in gastric 
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tissues) suggestive of increased oxidative stress as 

vanadium concentration increases in the biological 

system. This study reports higher antioxidative 

activities at lower doses (5 and 10 mg/kg b.w) unlike 

20mg/kg b.w vanadium administration.  Probably, the 

20mg/kg b.w might be ameliorating ulcer formation 

through another mechanism (may be as a proton pump 

inhibitor) yet to be unraveled while lower doses might 

be mediating normal gastrointestinal activities or milieu 

through increased anti-oxidative actions.  

 

In conclusion, vanadium is protective (at these doses 

administered) against gastric ulceration by reducing 

free radicals and gastric acidity, acting as a proton 

pump inhibitor, enhancing anti-oxidant enzymes 

activities and mucosal blood flow via nitric-oxide 

mechanism. 
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