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Recently, diabetes mellitus has been known as one of the main cause of upper gastrointestinal 
symptoms. It has also been suggested that delayed gastric emptying may lead to bacterial overgrowth 
in the upper gastrointestinal tract. Since high prevalence of Helicobacter pylori (H. pylori) in diabetic 
patients has been reported. The aim of this study was to evaluate the relationship between dyspepsia, 
the level of gastric juice Nitric Oxide oxidative stress and hyperglycemic control in diabetic H. pylori 
infected patients. Sixty H. pylori infected diabetic patients (27 males and 33 females) with mean age of 
39.5 ± 12 years, 60 diabetic patients without H. pylori infection (28 males and 32 females) with mean age 
of 34 ± 15 years and 60 healthy individuals (28 males and 32 females) with mean age of 41 ± 8 referred 
to endoscopy Department were selected as Case, Control-2 and Control-1 groups respectively. All 
subjects underwent endoscopy. The presence of chronic active gastritis was studied in gastric mucosa 
and gastric biopsies were also checked with rapid urease test for presence of H. pylori. The level of NO° 
in gastric juice was measured calorimetrically and the activities of Superoxide Dismutase (SOD) and 
Glutathione Peroxidase (GPX) in gastric biopsy were determined using standard methods. The 
percentage of blood level of glycated Hemoglobin (HbA1C) was measured by ion exchange 
chromatography. Comparing with the two control groups significant elevation in the mean level of 
HbA1C was noticed in the case group (p<0.0001 in the both cases). The mean level of NO° in gastric 
juice was meaningfully higher than those in the control 1 and 2 groups (p<0.0001 in the both cases). 
The mean activities of SOD and GPX in the gastric mucosa were markedly higher than those of the both 
control groups (p<0.0001 in all cases). In patients with metabolically uncontrolled diabetes mellitus the 
prevalence of H. pylori infection is high and the bacteria colonization occurs at the antrum of stomach. 
After eradication therapy of H. pylori the control of the glyceamia will be useful. Increased levels of 
HbA1C in the case group in comparison with those in the uninfected subjects confirm the finding. On 
the other hand the treatment of the H. pylori infection improves the level of NO° in the gastric juice and 
reduces cellular damage resulting from acute oxidative and nitrosative stress produced by reaction 
between superoxide radicals of H. pylori and NO° of the gastric juice. 
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INTRODUCTION 
 
Recently diabetes mellitus was introduced as main cause 
of    upper    gastrointestinal    symptoms,    attributed    to 

abnormal motility of stomach, gallbladder or small bowel 
(Hamed    et    al.,    2008).    Increased    prevalence    of  
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Helicobacter pylori (H. pylori) infection was reported in 
diabetic patients (Candelli et al., 2003). Delayed gastric 
emptying and reduced function of antrum are important 
consequences of diabetes mellitus. Hyperglycemia may 
stimulate H. pylori contamination or convert silent 
contamination to an over and active from, with dyspepsia 
symptoms (Block et al., 2002).  

Although some studies concerning coexistence of H. 
pylori and diabetes mellitus exist, but the results are 
conflicting. There are several reports in relation to the 
prevalence of H. pylori in diabetic patients and its 
possible role in metabolic control (Candelli et al., 2003; 
Sargyn et al., 2003; Saluja et al., 2002). Some of the 
scientific evidences could not show any differences 
between control of diabetes in patient with and without H. 
pylori infection (Xia et al., 2001). In contrast some 
investigators reported complexity in control of diabetes in 
H. pylori contaminated patients (Candelli et al., 2003; 
Block et al., 2002; Sargyn et al., 2003; Saluja et al., 
2002). The levels of HbA1C in diabetic patients with H. 
pylori infection are higher than those of diabetic subjects 
without the infection (Block et al., 2002). The eradication 
therapy of the infection reduces the level of HbA1C in the 
patients and this may improve the production and 
secretion of Nitric Oxide (NO°) (Bayraktutan, 2002). The 
symptoms and lesions resulting from the reaction 
between Superoxide radicals (O2°) and NO° disappear 
following the treatment (Inoue et al., 1999; Takahara et 
al., 1999). NO° is a multifunction gas which attach with 
high affinity to iron and copper. The radical is produced 
by the vascular endothelium, neurons, neutrophiles and 
macrophages (Ansari et al., 2006; Brown et al., 1992; 
Calatayud et al., 2001). All the isozymes involved in the 
synthesis of NO° are present in the gastric mucosa. In 
gastric juice NO° is also produced through non-enzymatic 
reduction of salivary and food nitrites. Physiologically the 
level of NO° in gastric juice is relatively high (~ 5 µM) 
(Park et al., 2003). H. pylori produce large amounts of 
superoxide radicals which reacting with gastric juice NO° 
reduce its bactericidal effect. By this growth and 
colonization of the bacteria at the Antrum of the stomach 
occurs (Ansari et al., 2006; Nagata et al., 1998; 
Nakamura et al., 2000). The effect of H. pylori infection 
on the treatment and control of diabetes is not fully 
understood. Further studies are required to demonstrate 
the effect of the infection on the control of diabetes and 
its metabolic consequence. On the other hand there is 
little study about relationship between alternations in 
glucose metabolism in H. pylori infected patients and 
chemical changes in gastric juice including oxidative 
stress.  

In this study effect of H. pylori infection on the control of 
glycemia by measuring HbA1C levels in diabetic patients 
with H. pylori infection was evaluated. Also possible role  
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of alterations in glucose metabolism that may have an 
effect on promoting H. pylori colonization, due to 
chemical changes in gastric juice, was assessed by 
measuring reductive enzymes and oxidative stress. The 
other aim of the study was the evaluation of mechanisms 
of the reactions between hosts cells and H. pylori, which 
may help to find the best way of H. pylori treatment. So 
the level of nitric oxide of gastric juice and gastric mucosa 
oxidative stress were simultaneously evaluated in 
diabetic patients with and without H. pylori infection.  
 
 
MATERIALS AND METHODS 
 
The subjects were recruited from patients undergoing 
gastrointestinal endoscopy in Imam Khomeini Hospital referred from 
endocrinology and metabolism Department, Sina Hospital, Tabriz-
Iran. The following patients were excluded from the study: patients 
receiving drugs effecting free radicals scavenging such as vitamin 
C, E and A, and Bismuth and other drugs which could affect the 
results, patients suffering from any concurrent conditions such as 
inflammatory disease of gastrointestinal tract and cancer, which 
could elevate free radical production, and smokers. We obtained 
informed consent from all participants. In this study 60 H. pylori 
infected diabetic patients (27 males and 33 females) with mean age 
of 39 ± 12 years, 60 diabetic patients without H. pylori infection (28 
males and 32 females) with mean age of 34 ± 15 years and 60 
healthy individuals (28 males and 32 females) with mean age of 41 
± 8 years were selected as case, control 2 and control 2 group 
respectively. From each participant a gastric juice sample and 
biopsy sample were collected. A smear from homogenized biopsy 
sample was prepared and stained with Gram method. Then the 
levels of NO° in gastric juice were measured colorimetrically by 
Griess method (Ansari et al., 2006; Green et al., 1982; Sun et al., 
2003; Nims et al., 1995). The activities of SOD and GPX were 
determined in Cobas Mira autoanalyzer using Randox kits (Brown 
et al., 1992; Gotz et al., 1996; Paglia and Valentine, 1967). The 
levels of protein in the samples were measured colorimetrically by 
Lowry method (Ansari et al., 2006; Lowry et al., 1951; Bensadoun 
and Weinstein, 1976). The results of the enzyme analysis were 
reported as IU/mgProtein. To detect the presence of chronic active 
gastritis and H. pylori the biopsy sample were also sent to 
pathology department.  

Continuous variables were reported as the mean±SE. All 
statistical analysis was performed using SPSS 17 for widows and a 
p<0.05 was considered statistically significant. For correlation 
between parameters the One-Way ANOVA test and multiple 
comparisons (Tukey HSD) were used.  
 
 
RESULTS 
 
The clinical characteristics of the case group and the two 
control groups are shown in Table 1. 

As shown in Figure 1 significant differences were 
observed in the mean levels of gastric juice NO° in the 
three groups. The mean±SE in the control-1, control-2 
and case groups were 5.22 ± 0.175, 4.21 ± 0.175 and 
1.45 ± 0.175µmol/Liter respectively and p.values were 
less than 0.0001 in all cases (Figure 1).   

The percentage of HbA1C in the diabetic patients with 
H. pylori infection (Case group) was higher than  those  of  



 
 
 
 
Table 1. The clinical characteristics of the case and control groups.  
 

 
Groups 

Case Control-1 Control-2 
Number 60 60 60 
Male/Female 27/33 28/32 28/32 
Age (years) 39.5 ± 13.9 41.2 ± 8.6 34.8 ± 15.3 
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Figure 1. Comparison the mean levels of gastric juice NO° in the 
control-1, control-2 and case groups. 

 
 
 
the two control groups. The mean±SE percentage of 
HbA1C in control-1, control-2 and case 5.25 ± 0.21, 7.26 
± 0.25 and 10.58 ± 0.29 respectively (p<0.0001 in all 
cases). The results are summarized in Figure 2. As 
shown in Figure 3 the mean activity of SOD in the case 
group was significantly higher than those of the two 
control groups, but no meaningful difference was noticed 
between the two control groups. 

The mean levels of SOD in the gastric mucosa of the 
control-1, control-2 and case groups were 6.07 ± 0.53, 
6.27 ± 0.56 and 15.03 ± 0.58 respectively (p<0.0001 in 
both cases). 

In the diabetic patients with H. pylori infection the 
activity of GPX in the gastric mucosa was markedly 
higher than those in the two control groups. As presented 
in Figure 4. The mean activities of the enzyme in the 
control-1, control-2 and cases groups were 8.40±1.15, 
7.71±1.13 and 19.79±1.11 IU/mgProtein (p<0.0001 in the 
all cases).   
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Figure 2. Comparison of mean percentage of HbA1C in the 
control-1, control-2 and case groups. 
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Figure 3. Comparison of the mean activities of superoxide 
dismutase (SOD) in the gastric mucosa of the three groups. 

 
 
 
DISCUSSION 
 
H. pylori is a common cause of chronic bacterial infection 
in the world. In this study it was assumed that 
contamination with H. pylori may affect the control of 
glycemia in diabetic patients possibly through oxidative 
stress. In metabolically uncontrolled diabetic patients high  
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Figure 4. The mean activities of glutathione peroxidase (GPX) 
in the gastric mucosa of the control-1, Control-2 and case 
groups. 

 
 
 
prevalence of H. pylori infection has been reported 
(Candelli et al., 2003; Sargyn et al., 2003). Some 
investigators studying the relationship between H. pylori 
infection and diabetes mellitus have published 
contradictory data (Candelli et al., 2003; Block et al., 
2002; Sargyn et al., 2003; Saluja et al., 2002). Sargyn et 
al. (2003) confirmed the relationship, on the other hand 
for example Xia et al. (2001) could not find any 
correlation between the H. pylori infection and control of 
hyperglycemia. 

In this study significant differences between HbA1C 
levels of diabetic patients with H. pylori and the two 
control groups were observed (p<0.0001 in all case). The 
findings suggest that control of hyperglycemia in H. pylori 
infection is not as easy as non-infected patients. Our 
results are in agreement with those reported by Candelli, 
et al. (2003).  

H. pylori infection is the cause of about 90% of 
gastrointestinal diseases. In all cases, it can induce 
gastric inflammation and the gastritis increases the risk 
for gastric and duodenal ulceration, distal gastric 
adenocarcinoma and gastric mucosal lymphoproliferative 
diseases. So the diseases should be treated immediately 
after the diagnosis (Dunn et al., 1997; Kidd and Modlin, 
1998).  

Nitric Oxide produced by nitric oxide synthase is a 
critical component of host defenses against H. pylori. The 
compound is a central component of innate immunity and 
effective antimicrobial agent (Ansari et al., 2006; Gobert 
et al., 2001). The bacterium has  developed  mechanisms  

 
 
 
 
to avoid NO° dependent killing. Gobert et al. (2001) 
suggested that mammalian arginase compete with NO° 
synthase for the common substrate L-arginine, which is 
an essential amino acid in these microorganisms 
supplied from the extra cellular store and hydrolyzing it to 
urea and L-ornithine. Therefore, arginase can regulate 
cellular nitric oxide production and counteract the 
biological effect of NO°. In our study low levels of nitric 
oxide in gastric juice of H. pylori infected patients, 
especially those suffering from diabetes mellitus (case 
group), confirms the results reported by others 
(Bayraktutan, 2002; Gobert et al., 2000, 2001).  

Diabetes mellitus in human and animal models causes 
endothelial damage and vascular dysfunction (Hamed et 
al., 2008). Hypertension may be due to lack of regulation 
of gene coding to endothelial NO° synthase which cause 
further reduction in the synthesis of NO° radical in 
diabetic patients. In this study finding very low levels of 
NO° in the gastric juice of case group confirms the 
suggestion of Gobert et al. (2000), Candelli et al. (2003), 
Gonzalez et al. (1997). In 2002 they also reported that in 
activated macrophages by H. Pylori, the arginase II is 
stimulated and the enzyme in turn inhibits nitric oxide 
synthase and reduces the NO° release in gastric juice 
(Gobert et al., 2002). The results of our study and others 
suggest that H. pylori may reduce the levels of nitric 
oxide in gastric juice to escape from host immunity 
response and to colonize successfully in human stomach 
mucosa. The very low concentration of NO° in the gastric 
juice of diabetic patients with H. pylori infection may 
make the condition more favorable to the bacteria.  

One of the potential toxic factors involving H. pylori 
induced gastric injury are oxygen radicals, which are 
released from activated neutrophils which have a chemo 
tactic activity for H. pylori (Naito and Yoshikawa, 2002). 
The local inflammation caused by H. pylori invasion may 
generate an amount of reactive oxygen species (ROS) 
that exceeds the antioxidants capacity to remove them, 
resulting in further cell damage (Suzuki et al., 1996; 
Olczak et al., 2002). H. pylori generate large amounts of 
superoxide radicals to reduce the levels of NO° in gastric 
juice that rapidly react with NO°and generate 
peroxynitrite (Nagata et al., 1998). Normally free radicals 
are removed by enzymatic and non-enzymatic 
antioxidant systems. The most important enzymatic 
system are SOD (Rumley and Paterson, 1998) and GPX 
(Shirin et al., 2001). In this study high activities of the 
both enzymes were observed in the gastric mucosa of 
the both groups of patients, and elevation in group with 
diabetes was higher than those without. The results 
suggest that SOD and GPX play an important role as an 
antioxidant against ROS and the generation of ROS in 
infected diabetics is higher than those non-diabetics. 
Reports on effects of H. pylori on the activities of SOD 
and GPX in gastric mucosa are conflicting (Olczak et al., 
2002; Rumley and Paterson, 1998; Shirin et al., 2001), 
although this lack of  agreement  might  be  explained  by  



 
 
 
 
differences in species or durations of infection. In our 
study increased activities of the enzymes in gastric 
mucosa of infected individual may be due to the enzymes 
expression caused by ROS derived from activated 
macrophages in H. pylori infected mucosa (Olczak et al., 
2002) or release of enzyme from the damaged mucosal 
cells. GPX is considered to be complementary to SOD 
(Ueda et al., 1998). In this study simultaneous increase in 
the activities of the both enzymes in the patients groups 
are agreements with those of others (Ansari et al., 2006; 
Noguchi et al., 2002; Jung et al., 2001; Felley et al., 
2002). The higher activities of the antioxidant enzymes in 
the gastric juice of diabetic patients with H. pylori 
infection may suggest more production of ROS in this 
group of patients because of the infection. 

In conclusion, results of this study show high levels of 
HbA1C in H. pylori infection in diabetes mellitus patients 
compared to non-H. pylori control group. The higher 
activities of antioxidant enzymes in the case group may 
indicate more production of ROS and sever oxidative 
stress in the case group. Therefore, to reduce oxidative 
stress and to monitor the glycemia by HbA1C 
measurement medical eradication treatment of H. pylori 
treatment is very important. 
 
 
REFERENCES  
 
Hamed SA, Amine NF, Galal GM, Helal SR (2008). Vascular risks and 

complications in diabetes Mellitus: The role of Helicobacter pylori 
infection. J. Stroke Cerebrovasc. Dis., 17(2): 86-94.   

Candelli M, Rigante D, Marietti G, Nista EC, Crea F, Bartolozzi F, 
Schiavino A, Pignataro G, Silveri NG, Gasbarrini G, Gasbarrini A 
(2003). Helicobacter pylori, gastrointestinal symptom and metabolic 
control in young type I diabetes mellitus patients. Pediatrics, 111(4): 
800-803. 

Block CEM, Leeuw IHD, Pelckmans PA, Callens D (2002). Delayed 
gastric empting and gastric autoimmunity in type I diabetes. Diabetes 
Care, 25(5): 912-917. 

Sargyn M, Uygur-Bayramicli O, Sargyn H, Orbay E, Yavuzer D, Yayla A 
(2003). Type 2 diabetes mellitus affects eradication rat of H. pylori. 
World J Gastroenterol., 9(5): 1126-1128. 

Saluja JG, Ajinkya M, Khemani B, Khanna S, Jain R (2002).  H. pylori 
and diabetes mellitus. Available at: http://www.bhj.org/journal/2002-
4401-jun/org-26.htm. 

Xia HHX, Talley NJ, Kam EPY, Young LJ, Hammer J, Horowitz M 
(2001). H. pylori infection is not associated with diabetes mellitus, or 
with upper gastrointestinal symptoms in diabetes mellitus. Am. J. 
Gastroenterol., 96(4): 1039-1049. 

Bayraktutan U (2002). Free radicals, diabetes and endothelial 
dysfunction. Diabetes Obes. Metab., 4(4): 224-233. 

Inoue M, Nishikawa M, Sato EF, Ah-Mee P, Kashiba M, Takahara Y, 
Utsumi K (1999). Cross-talk of NO, super oxide and molecular 
oxygen, a majesty of aerobic life. Free Radic. Res., 31(4): 251-260. 

Takahara Y, Nakahar H, Okada S, Yamaoka K, Hamazaki K, Yamazato 
A, Inoue M, Utsumi K (1999). Oxygen concentration regulates NO-
dependent relaxation of aortic smooth muscles. Free Radic. Res., 
30(4): 287-294. 

Ansari M, Rahbani-Nobar M, Dolatkhah H, Fattahi E (2006). 
Comparison of levels of nitric oxide, superoxide dismutase and 
glutathione peroxidase of gastric juice in infected and non-infected 
patients with Helicobacter pylori. Acta Med. Iran., 44(3): 159-166.  

Brown JF, Tepperman BL, Hanson PJ, Whittle BJR, Moncada S(1992). 
Differential distribution of nitric oxide synthase between cell fractions 
isolated from the Rat gastric mucosa. Biochem. Biophys. Res., 
184(2): 680-685. 

Dolatkhah    et   al   5  
  
 
 
Calatayud S, Barrachine D, Esplugues JV (2001). Nitric oxide: relation 

to integrity, injury and healing of gasteric mucosa. Microse Res. 
Tech., 53(5): 325-335. 

Park AM, Nagata K, Sato EF, Tamura T, Shimono K, Inoue M (2003). 
Mechanism of strong resistance of H. pylori respiration it nitric oxide. 
Archive  Biochem. Biophys., 411(1): 129-135, 2003. 

Nagata K, Yu H, Nishikawa M, Kashiba M, Nakamura A, Sato EF, 
Tamura T, Inoue M (1998). H. Pylori generate super oxide radicals 
and modulates nitric oxide metabolism. J. Biol. Chem., 273(23): 
14071-14073. 

Nakamura A, Park AM, Nagata K, Sato EF, Kashiba M, Tamura T, 
Inoue M (2000). Oxidative cellular damage associated with 
transformation of H. pylori from a bacillary to a coccoid form. Free 
Radic. Biol., 28(11): 1611-1618. 

Green LC, Wagner DA, Glogowski J (1982). Analysis of nitrate, nitrite, 
and [15N] nitrate in biological fluids. Anal. Biochem., 126: 131-138. 

Sun J, Zhang X, Broderick M, Fein H (2003). Measurment of nitric oxide 
production in biological systems by using Griess Reaction Assay. 
Sensors, 3: 276-284. 

Nims an RW, Darbyshire JF, Saavedra JE (1995). Colorimetric method 
for the determination of nitric oxide concentration in neutral aqueous 
solutions. Methods, 7: 48-54, 1995. 

Gotz JM, Van Kan CI, Verspaget HW, Biemond I, Lamers CB (1996). 
Veenendaal RA. Gastric mucosal superoxide dismutases in H. pylori 
infection. Gut, 38: 502-506. 

Paglia DE, Valentine WN (1967). Studies on the quantitative and 
qualitative charachtristication of erythrocyte GPX. J Lab Clin Med, 70: 
158. 

Lowry OH, Rosebrough NJ, Farr AL, Randall (1951). The original 
method. J. Biol. Chem., 193: 265-275. 

Bensadoun A, Weinstein D (1976). Another useful modification of the 
original Lowry method that can be useful when the solution contains 
interfering contaminants. Anal. Biochem., 70: 241-248. 

Noguchi K, Kato K, Moriya T, Suzuki T (2002). Analysis of cell damage 
in H. pylori associated gastritis. Pathol. Int., 52(2): 110-118. 

Dunn BE, Cohen H, Blaser MJ (1997). Epidemiology of H.Pylori 
infection. Clin. Microbiol. Rev., 10: 702-741. 

Kidd M, Modlin IM (1998). A century of Helicobacter pylori. Pardigms 
lost - paradigms regained. Digestion, 59: 1-15.  

Gobert AP, McGee DJ, Akhtar M, Mendz GL, Newton JC (2001). H. 
pylori arginase inhibits nitric oxide production by eukaryotic cells: A 
strategy for bacterial survival. PNAS, 24(98): 13844-13849. 

Gobert AP, Daulouede S, Lepoivre M, Boucher JL, Bouteille B, Buguet 
A, Cespuglio F, Veyret B, Vincendean P (2000). L-Arginine 
availability modulates local nitric oxide production and parasite killing 
in experimental trypanosomiasis. Infect. Immun., 68(8): 4653-4657. 

Gonzalez D, Isales A, del Mar Abad-Hernandez CM, Gonzalez-
Sarmiento M, Sangueza R, Rodriguez-Commes O (1997). 
Expression of inducoble nitric oxide synthase in breast cancer 
correlates with metastatic disease. Mod. Pathol., 10: 645-649. 

Gobert AP, Cheng Y, Wang JY, Boucher JL, Iyer RK (2002). 
Helicobacter pylori induces macrophage apoptosis by activation of 
arginase II. J. Immunol., 168: 4692-4700. 

Naito Y, Yoshikawa T (2002). Molecular and cellular mechanisms 
involved in Helicobacter pylori-induced inflammation and oxidative 
stress. Free Radic. Biol. Med., 33(3): 323-336, 2002. 

Suzuki H, Miura S, Imaeda H, Suzuki M, Han JY, Mori M, Fukumura D, 
Tuchiya M, Ishii H (1996). Enhanced levels of chemiluminescence 
and platelet activating factor in urease-positive gastric ulcer. Free 
Radic. Biol. Med., 20: 449-454. 

Olczak AA, Olson JW, Maier RJ (2002). Oxidative-stress resistance 
    mutants of Helicobacter pylori. J. Bacteriol., 184(12): 3186-3193. 
 Rumley AG, Paterson JP (1998). Analytical aspects of antioxidants and 

free radical activity in clinical biochemistry. Ann. Clin. Biochem., 35: 
181-200. 

Shirin H, Pinto JT, Liu LU, Merzianu M, Sordillo EM, Moss SF (2001). 
    Helicobacter pylori decreases gastric mucosal glutathione. Cancer 

Lett., 164(2): 127-133. 
Ueda IP, Miyata T, Hashimoto T (1998). Implication of altered Redox 

regulation by antioxidant enzymes in the increased plasma 
pentosidine and advanced glycation end product in uremia. Biochem. 

    Biophys. Res. Commun., 245(3): 785-790, 1998. 



6     J. Med. Genet. Genomics 
 
 
 
Jung HK, Lee KE, Chu SH, Yi SY (2001). Reactive oxygen species 

activity, mucosal lipoperoxidation and glutathione in H. pylori infected 
gastric mucosa. J Gastro Hepatol., 16(12): 1336-1340. 

Felley CP, Pignatelli B, Van Melle GD, Crabtree JE (2002). Oxidative  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
stress in gastric mucosa of asymptomatic humans infected with H. 

pylori: Effect of bacterial eradication. Blackwell Sci Ltd Helicobacter, 
6(7): 342-348. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 


