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1. Introduction  
 

    Helicobacter pylori are gram-negative, spiral bacillus with 

the approximate length of 3.5 microns and width of 0.5 

microns [1, 2]. H. pylori settle in the human gastrointestinal 

tract and are of great etiological importance in the incidence 

of digestive diseases, such as gastritis, stomach ulcer, gastric 

cancer, and peptic ulcer (PU)[1, 3, 4]. PU is a mucosal damage 

with an outward hole in the stomach, duodenum, and gullet, 

which is more prevalent in men based on the average age of 

 

 

onset compared to women [5].  
 
 

 

    The rate of PU breakout has been estimated at 5-10% 

during lifetime [6]. It often causes a single ulcer and rare 

multiple ulcers in the stomach, as well as the Zollinger-Ellison 

syndrome in some cases [7]. Use of tobacco, tranquilizers, and 

alcohol, meteorism, age of more than 50 years, long-term 

work, family history, and use of nonsteroidal anti-

inflammatory drug (NSAIDs) aspirin are among the most 

important risk factors for PU [7]. 
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Background: Helicobacter pylori play a significant etiological role in various digestive 

diseases. Peptic ulcer is caused by H. pylori, which destroys the duodenum mucus and is 

often observed in the individuals consuming tobacco, spicy and heavy meals, alcohol, 

coffee, and tranquilizers. Several studies have indicated that duodenal ulcer promoting 

genes dupA and cagA are involved in H. pylori etiology. The present study aimed to evaluate 

the correlation between these genes and peptic ulcer.   

Methods: In this study, 500 stomach biopsy samples were assessed based on the rapid 

urease test and polymerase chain reaction (PCR) for H. pylori infection, followed by 

histological and microscopic examinations. 

Results: The dupA and cagA genes were subjected to PCR. Although dupA showed no 

significant correlation with peptic ulcer, the cagA genotype had a significant association 

with peptic ulcer (P < 0.05). Similar to the dupA gene, blood group was not observed to be 

correlated with H. pylori infection.  

Conclusion: According to the results, there are significant correlations between tobacco use 

(P < 0.05), tranquilizer use (P < 0.05), and meteorism (P < 0.05) with peptic ulcer. In 

addition, the expression of the cagA and dupA genes was investigated in patients with non-

ulcer dyspepsia and peptic ulcer. 
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    The Jhp0917 and Jhp0918 genes of H. pylori are significant 

features in its virulence. There are three classes of virulence 

genes in H. pylori, including lineage-specific genes, phase-

variable genes, and genes with variable structures/genotypes. 

The cag pathogenic island of H. pylori contains genes 

encoding the gears of type IV secretion, and this lineage is 

mostly associated with the incidence of cancer [3, 7]. The 

Jhp0947 and dupA genes are classified in this category [8]. 

Another cluster contains six genes with a transitive phase, 

including oipA, sabA, sabB, babB, babC, and hopz, which 

encrypt a protein that is located at the outer bacterial sheath 

[8-10]. The additional groups of pathogenic genes are the 

genes with variable structures/genotypes (e.g., vacA). Various 

genotypes of these genes consist of the mosaic compounds of 

the signal and middle regions, which are associated with 

various digestive diseases [1, 3]. 

 

    In 2005, Lu et al. (2005) [11], investigated the dupA, 

JhPO917, and Jhpo918 genes in various types of H. pylori, 

introducing them as the appropriate markers of PU in Japan, 

Korea, and Colombia. Evidently, dupA is more prevalent in 

patients with PU, while it is less common in patients with 

gastric cancer [11, 12]. Several studies have confirmed the 

association of this gene with the incidence of digestive 

diseases [12- 15]. The host blood type is considered to be 

another plausible risk factor for PU. Furthermore, several 

reports have indicated that individuals with the O type blood 

are at a higher risk of PU compared to others [5, 16]. The 

possible risk factors for PU include drinking coffee [17], 

alcohol consumption [18], smoking [19], stress [20], spice 

consumption [21], and poor nutrition [22]. The present study 

aimed to examine the correlation between the Jhp0917, 

Jhp0918, and cagA genes with the ABO blood type, as well 

as some environmental factors, with the incidence of PU. 

 

2. Materials and Methods 
 
2.1. Sample Preparation 
 

    In this study, 500 stomach biopsy samples were collected 

from patients with digestive diseases in spring 2014. 

Questionnaire containing data on the age, gender, occupation 

status, and history of drug consumption were completed by 

physicians, and the clinical parameters were determined by 

experts. Since the inhibitory effects of antibiotics, NSAIDs, 

H+ pump inhibitors, and bismuth compounds may lead to false 

negative results on RUT, the patients using one of these agents 

within the past 14 days before the biopsy were excluded from 

the study. 

 

2.2. Rapid Urease Test (RUT) 
 

    Biopsy samples were prepared from the antrum of the 

stomach. H. pylori release urease, which was used to 

hydrolyze urea in the urea cristiyance solution (Dako 

Corporation SL029)   by   incubation   at   the  temperature  of 

37 º C for one hour. In this process, the color of ammonia and 

its compounds in the solution changed from yellow to red. 
 

2.3. Histological Tests 
 

  The morphological features and aggregation of H. pylori in 

the tissue of each sample were meticulously examined after 

the treatment of each sample by formaldehyde solution for 

fixation and Hematoxylin-Eosin staining (Dako Corporation 

SL029) in accordance with the instructions of the 

manufacturer. By performing histological tests, the chronic 

inflammation in H. pylori infection could be specified by 

counting the inflammatory cells via conventional microscopy. 
 

2.4. DNA Extraction and PCR 
 

    Genomic DNA was isolated from the tissue samples using 

a DNA extraction kit (Fermentas) in accordance with the 

instructions of the manufacturer. The Jhp0917 and Jhp0918 

genes were amplified via PCR amplification with sequence-

specific primers (PCR-SSP) (Table 1). The primers of 

Jhp0917 and Jhp0918 were designed using the Primer3 online 

software. 

 

  Initially, the PCR mixture was pre-heated at the temperature 

of 94 ºC for six minutes before 35 cycles of amplification, 

which consisted of incubation at the temperatures of 94 ºC for 

60 seconds, 60 ºC for 60 seconds, 72 ºC for 60 seconds, and 

72 ºC for seven minutes. In addition, electrophoresis was 

performed using 2% agarose gel and visualized under 

ultraviolet light after ethidium bromide staining. 
 

    To avoid false negative results in the PCR due to the 

variations in the primer annealing sites, a dot blot was 

performed on all the samples. Per each single dot, 100 

nanograms of the sample DNA was mixed with 100 

microliters of denaturing buffer (0.8 M NaOH, 1.5 M NaCl) 

and spotted on to a Hybond N+ membrane (Amersham 

Biosciences, Little Chalfont, UK) using a 96-well Bio-Dot 

apparatus (Bio-Rad, Ivry-sur-Seine, France). The DNA 

extracted from the reference strain 26695, J99, SS1 (GenBank 

accession number AE001439) and peripheral blood cells were 

used as positive and negative controls, respectively. 

 

 

 

Table 1: Primer sequences for PCR amplification 
Gene Primer sequences TM 

16S rDNA Forward primer 
5΄- TAGCCACTGGAAACGGTGAT -3΄ 
 

 
 

62 ºC 
Reverse primer 
 5΄- GTGTACTAGGCCCGGGAACGTATTC -3΄ 
 

cagA  Forward primer 
 5΄- GATCTCGGTGGGTCTTTC -3΄ 

 
 

57 ºC 
Reverse primer 
 5΄- TCTTTTACGGCATTGTTCA -3΄ 
 

Jhp0917 Forward primer 
 5΄- TGGTTTCTACTGACAGAGCGC -3΄ 

 
 

57 ºC 
Reverse primer 
 5΄- AACACGCTGACAGGACAATCTCCC -3΄ 
 

Jhp0918 Forward primer 
 5΄- CCTATATCGCTAACGCGCGCTC -3΄ 

 
 

63 ºC 
Reverse primer 
 5΄- AAGCTGAAGCGTTTGTAACG -3΄ 
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2.5. RNA Extraction and cDNA Synthesis 
 

    RNA was extracted from the tissue samples using Sinaclon  

RNA extraction kit (CAT: RN7713C) in accordance with the 

instructions of the manufacturer and stored at the temperature 

of -80 ̊ C. The RNA obtained from the individual samples was 

reverse-transcribed into cDNA using a reverse transcription 

system. In this process, nine microliters of RNA was mixed 

with one microliter of random hexamer (100 µM), incubated 

at the temperature of 65 ˚C for five minutes, and chilled on 

ice. Afterwards, 10 microliters of RevertAid M-Mul-V 

reverse transcriptase (200 U/µl) was added to provide the total 

volume of 20 microliters. The reaction mixture was incubated 

at the temperature of 25 ˚C for five minutes, followed by 

incubation at the temperature  of  60 ˚C  for  50  minutes  and  

70 ˚C for 10 minutes, and placed on ice. Afterwards, cDNA 

was either used directly for real-time PCR or stored at the 

temperature of -20 ˚C. 

 
2.6. Quantitative Reverse Transcription Polymerase Chain 

Reaction (RT-qPCR) 
 

    RT-PCR amplification was performed using specific 

primers (20 pM) (Tabel 1) in the total volume of 25 

microliters. The RT-PCR reactions included incubation at the 

temperature of 95 °C for five minutes, followed by 40 cycles 

at the temperatures of 95 °C for 50 seconds, 62 °C for 20 

seconds, 72 °C for 30 seconds, and a final extension step at 

the temperature of 72 °C for 10 minutes. 

 
2.7. Statistical Analysis 
 

    Data analysis was performed in ANOVA, Chi-Square 
SPSS version 16.0 considering a two-sided P-value of less 
than 0.05 as the significance level. 
 
 

3. Results and Discussion 

 
    In the present study, 500 stomach biopsy samples were 

collected from patients with digestive diseases, and 237 

patients were positive for PU. Among these patients, 204 

cases were positive based on the RUT and 16S rDNA PCR 

test, and the remaining 300 patients were negative for PU and 

manifested other diseases (e.g., non-ulcer dyspepsia [NUD]). 

Patients with NUD were classified into two categories of 

gastritis (80%) and duodenitis (20%) (Figure 1), and their data 

are presented in Table 2.  

 
Table 2: The patients’ information with PUD and NUD 
Gene Symptom Number of patients Personal habits 

PUD Stomach pain 256 Alcohol*** 

Meteorism 244 Coffee** 

Puke 230 Tea** 

Distaste 110 Tranquilizers* 
 

NUD Stomach pain 123 Alcohol 

Meteorism* 75 Coffee 

Puke 15 Tea 

Distaste 48 Tranquilizers* 
 

*Use the drugs for 2 years, 3 times a day (mostly Aspirin) 

**More than one cup a day 

*** Consumption of more than 75 g of ethanol a week 
 

    Among 204 patients who were positive for PU based on the 

RUT and 16 srDNA, 109 cases were male, and 95 cases were 

female with the average age of 43 and 41 years, respectively. 

According to the findings, 76% of the patients who were 

positive for H. pylori infection had PU, and the others had 

NUD (24%). The patients with PU were classified into three 

categories of stomach ulcer (61%), duodenal ulcer (38%), and 

gastric cancer (1%). 

 

    All the H. pylori positive samples (n = 204) were positive 

for 16S rDNA. In addition, the presence of the dupA and cagA 

genes was investigated in all the isolates using the PCR, and 

67 cases were dupA-positive, while 161 cases were cagA-

positive. Also, 31 samples were positive for both dupA and 

cagA, 38 of which had PU, and 13 cases had NUD. RT-PCR 

was used to evaluate gene expression. The PCR amplification 

of cagA, Jhp0917, and Jhp0918 genes was estimated at 506, 

307, and 276 bp fragments, respectively (Figures 1& 2). 
 

    In the current research, the expression of the cagA and 

dupA genes was investigated in the patients with PU and 

NUD. Evaluation of 16SrRNA expression was also used as 

control. In the patients with PU, cagA had a high expression, 

while in the patients with NUD, dupA had expression levels. 

In addition, the expression of cagA and dupA was observed to 

be higher in the patients with PU compared to those with 

NUD. 
 

    According to the results of the present study, H. pylori 

infection is a significant predisposing factor for duodenal 

ulcer disease. H. pylori infection was detected in 76% of the 

patients with PU and 6% of gastritis, non-PUD patients (odds 

ratio   [OR]:   49.6,   95%   confidence   interval:    27.8-88.2;  

P < 0.05). 
     
    Several studies have reported significant correlations 

between PU and ABO blood group [4, 22, 24], which is 

inconsistent with the results of the similar studies conducted 

in the Netherlands [6], Brasilia[18], and Taiwan[25]. In the 

present study, no significant correlation was observed 

between PU and ABO blood group. Furthermore, our findings 

indicated that tobacco consumption is a potent risk factor for 

duodenal ulcer disease, and the rate of smoking habits was 

higher in the patients with PUD (85%) compared to those with 

non-PUD   gastritis   (14%;   OR:   21.3,   95% CI:   12.7-35.7;  

P < 0.05). This finding is inconsistent with the studies 

performed in the United States and Japan [26], in which no 

such correlation was reported with smoking habits and 

functional dyspepsia. This is in congruence with the study by 

Rosenstock et al. (2003) [19]. 
 

    In line with the previous studies in this regard [19, 20, 28, 

29], our findings showed no significant association between 

alcohol consumption and duodenal ulcer. On the same note, 

caffeine in coffee instigates the secretion of acid, thereby 

reducing the compression of the bottom sphincter [19]. 

However, the results obtained by Rosenstock et al. (2003) [19] 

and Shiota et al. (2010) have shown no association between 

coffee consumption and duodenal ulcer [30].  
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    Excessive consumption of tranquilizers (e.g., aspirin) 

causes damage to the coating of the stomach and leads to 

bleeding [28- 30]. Consistent with the study by Ji et al. (2006) 

[27], our findings indicated that NSAIDs cause PU and the 

associated complications in a vast majority, which is 

inconsistent    with     the     study     by    Fletcher et al. (2010)  

(OR: 61.6, 95% CI: 34.9-109; P < 0.05) [29]. 

 

    According to the research conducted in Japan, Korea, and 

Colombia, dupA is associated with the increased risk of 

duodenal ulcer and reduced risk of gastric atrophy and cancer 

[30]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Conclusion 

 

    However, this association has not been reported in Western 
countries [18], in the present study, no correlation was 
observed between dupA and duodenal ulcer. The frequency of 
dupA was 27% in the H. pylori-infected patients with PU and 
44% of the H. pylori-infected patients without PU (OR: 0.47, 
95%CI: 0.17-1.29). In addition, the expression of dupA and 
cagA was observed to be higher in the patients with PU 
compared to those with NUD. Finally, a significant 
correlation was denoted between meteorism and PU in the 
patients (P < 0.05). 
 

Authors’ Contributions 
 

    Study was designed by H.R.Z.G., Sh.T. and E.M., sampling 
were done by E.M., P.B. and V.B. and finally data were 
statically analyzed by Sh.T. 
 

Conflict of Interest 
  

   The authors report no conflicts of interest. 

 

Acknowledgments 
 

    The authors have thanks to the research participants and 

supporting staff who made this research project possible. This 

work has been done by support from Iran University of 

Medical Sciences. Grant number; 93-03-30-25006. 

 

References 

1. Momtaz H, Souod N, Dabiri H, Sarshar M. Study of Helicobacter 

pylori Genotype Status in Saliva, Dentalplaques, Stool and Gastric 

Biopsy Samples. World J Gastroenterol. 2012; 18: 2105-11. 
 

2. Dunn BE, Cohen H, Blaser MJ. Helicobacter pylori. Clin Microbiol 

Rev. 1997; 10: 720-41. 
 

3. Kargar M, Souod N, Doosti A, Ghorbani-Dalini S. Prevalence of 

Helicobacter pylori Vacuolating Cytotoxin A Gene as a Predictive 

Marker for Different Gastrodoudenal Diseases. Iran J Clin Infect 

Dis. 2011; 6: 85-9. 
 

4. Gerhard M, Lehn L, Neumaver N, Boren Th, Rad R, Schepp W, et al. 

Clinical Relevance of the Helicobacter pylori Gene for Blood Group 

Antigen-Binding Adhesion. Proc Natl Acad Sci USA. 1999; 96: 

12778-83. 
 

5. Abdulhamid M, Alkout C, Blackwell C, Donald M. Increased 

Inflammatory Responses of Persons of Blood Group O to 

Helicobacter pylori. J Infect Dis. 2000; 181: 1364-9. 
 

6. Loffeld RJ, Stobberingh E. Helicobacter pylori and ABO Blood 

Groups. J Clin Pathol.  1991; 44: 516-7. 
 

7. Momtaz H, Souod N, Dabiri H. Comparison of the Virulence Factors 

of Helicobacter pylori Isolated in Stomach and Saliva in Iran. Am J 

Med Sci. 2010; 340: 345-9. 
 

8. Yamaoka Y. Roles of the Plasticity Regions of Helicobacter pylori in 

Gastroduodenal Pathogenesis. J Med Microbiol. 2008; 57: 545-53. 
 

9. Matteo MJ, Armitano RI, Granados G, Wonaga AD, Sánches C, 

Olmos M, et al. Helicobacter pylori oipA, vacA and dupA Genetic 

Diversity in Individual Hosts. J Med Microbiol. 2010; 59: 89-95. 
 

10. Massarrat S,   Saberi-Firoozi M,   Soleimani A,   Himmelmann GW, 
 

 
a)   M     C+    01      02     03     04     C- 

 

 
b)  M C+    01     02    03   C- 

Figure1: Amplification of for dupA genes: a) Amplification of jhp0917 

gene Of H. pylori (307 bp). M: 100 bp ladder size marker, C-positive: 

26695, J99, SS, 01 to 04: positive samples and C-negative control. 

b) Amplification of Jhp0918 gene of H. pylori (276 bp). M: 100 bp 

Ladder, size marker, C-positive: 26695, J99, SS, 01 to 04: positive 

samples and C-negative control. 

 

 
Figure 2: Electrophoresis of cag A gene PCR products on 2% 

agaros gel: Lane 2; Marker, line3; negative control, 1, 4 and 6; cag 

A positive (506 bp). M: 100 bp Ladder, size marker 

 



Prevalence of dupA and cagA Genes of H. pylori in Patients                                                                                                            Zeraatgar Gohardani HR, et al. 

Journal of Human, Environment and Health Promotion. 2018; 4(4): 159-63                                                                                                                                   163 

Hitzges M, Keshavarz H. Peptic Ulcerdisease, Irritable Bowel 

Syndrome and Constipation in Two Populations in Iran. Eur J 

Gastroenterol Hepatol.1995; 7: 427-33. 
 

11. Lu H, Hsu PI, Graham DY, Yamaoka Y. Duodenal Ulcer Promoting 

Gene of Helicobacter pylori. Gastroenterology. 2005; 128: 833-48. 
 

12. Gomes LI, Rocha GA, Rocha AM, Soares TF, Oliveira CA, 

Bittencourt PF, et al. Lack of Association between Helicobacter 

pylori Infection with dupA-Positive Strains and Gastroduodenal 

Diseases in Brazilian Patients. Int J Med Microbiol. 2008; 298: 223-

30. 
 

13. Argent RH, Burette A, Miendje Deyi VY, Atherton JC. The Presence 

of dupA in Helicobacter pylori is Not Significantly Associated with 

Duodenal Ulceration in Belgium, South Africa, China, or North 

America. Clin Infect Dis. 2007; 45: 1204-6. 
 

14. Kalra V, Lal B, Bhatia V, Baba CS, Chakravarthy S, Rohatgi S, 

Sarma PM, et al. Prevalence of Duodenal Ulcer-Promoting Gene 

(dupA) of Helicobacter pylori in Patients with Duodenal Ulcer in 

North Indian Population. Helicobacter. 2007; 12: 591-7. 
 

15. Douraghi M, Mohammadi M, Oghalaie A, Abdirad A, Mohagheghi 

M, Eshagh Hosseini M, Zeraati H, et al. dupA as a Risk Determinant 

in Helicobacter pylori Infection. J Med  Microbiol. 2008; 57: 554-

62. 
 

16. Pavlo S. ABO Lewis Secretor and Non Secretor Phenotypes Patients 

Infected by the Helico bacter pylory and Peptic Ulcer. J Clin Patho. 

2001; 54: 809-11. 
 

17. Holstege A. Effects of Nicotine, Alcohol and Caffeine on the 

Incidence, Healing and Recurrence Rate of Peptic Ulcer. Z 

Gastroenterol. 1987 ; 25: 33-40. 
 

18. Aldoori WH, Giovannucci EL, Stampfer MJ, Rimm EB, Wing AL, 

Willett WC. A Prospective Study of Alcohol, Smoking, Caffeine and 

the Risk of Duodenal Ulcer in Men. Epidemiology. 1997; 8(4): 420-

4. 
 

19. Rosenstock S, Jørgensen T, Bonnevie O, Andersen L. Risk Factors 

for Peptic Ulcer Disease: A Population Based Prospective Cohort 

Study Comprising 2416 Danish Adults. Gut. 2003; 52(2): 186-93. 
 

20. Wachirawat W, Hanucharurnkul S, Suriyawongpaisal P, Boonyapisit  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S, Levenstein S, Jearanaisilavong J, et al. Stress, but not 

Helicobacter pylori, is Associated with Peptic Ulcer Disease in a 

Thai Population. J Med Assoc Thai. 2003 ; 86: 672-85. 
 

21. Al Mofleh IA. Spices, Herbal Xenobiotics and the Stomach: Friends 

or Foes? World J Gastroenterol. 2010; 16(22): 2710-9. 
 

22. Herrera AG. Helicobacter pylori and Food Products: A Public Health 

Problem. Methods Mol Biol. 2004; 268: 297-301. 
 

23. Seyda T, Derya C, Füsun A, Meliha K. The Relationship of 

Helicobacter pylori Positivity with Age, Sex, and ABO/Rhesus 

Blood Groups in Patients with Gastrointestinal Complaints in 

Turkey. Helicobacter. 2007; 12: 244-50. 
 

24. Jaff MS. Relation between ABO Blood Groups and Helicobacter 

pylori Infection in Symptomatic Patients. Clin Exp Gastroenterol. 

2011; 4: 221-6. 
 

25. Yei CJ, Chang JG, Shih MC, Lin SF, Chang CS, Ko FT, et al. Lewis 

Blood Genotype of Peptic Ulcer and Gastric Cancer Patients in 

Taiwan. World J Gastroenterol. 2005; 11: 4891-4. 
 

26. Shimamoto T, Yamamichi N, Kodashima S, Takahashi Y, Fujishiro 

M, OkaM, et al. No Association of Coffee Consumption with Gastric 

Ulcer, Duodenal Ulcer, Reflux Esophagitis, and Non-Erosive Reflux 

Disease: A Cross-Sectional Study of 8,013 Healthy Subjects in 

Japan. PLoS One. 2013; 8(6): e65996. 
 

27. Ji KY, Hu FL. Interaction or Relationship between Helicobacter 

pylori and Non-Steroidal Anti-inflammatory Drugs in Upper 

Gastrointestinal Diseases. . World J Gastroenterol. 2006; 12: 3789-

92. 
 

28. Schmassmann A. Aspirin injury and H pylori. Gut. 2002; 50: 589-

90. 
 

29. Fletcher EH, Johnston DE, Fisher CR, Koerner RJ, Newton JL, Gray 

CS. Systematic Review: Helicobacter pylori and the Risk of Upper 

Gastrointestinal Bleeding Risk in Patients Taking Aspirin. Aliment 

Pharmacol Ther. 2010; 32: 831-9. 
 

30. Shiota S, Matsunari O, Watada M, Hanada K, Yamaoka Y.  

Systematic Review and Meta-Analysis: the Relationship between 

the Helicobacter pylori dupA Gene and Clinical Outcomes. Gut 

Pathog. 2010; 2(1): 13-21. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


