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Abstract: 

       Helicobacter pylori  is one of the most common infection worldwide and is associated with gastric disorders. H. 

pylori is genetically unstable and this reflected on its virulence factors and type of diseases. Cytotoxin associated gene 

A (CagA) product is a major virulence factor is thought to be associated with gastric diseases. In the present study, we 

used RT-PCR for rapid detection of H. pylori infection in peptic ulcer patient, the determination of CagA gene directly 

from gastric biopsy specimens and determining relationship between gastric cancer and H. pylori. Gastric biopsy were 

collected from 54 patients with disorders in digestive system from AL-Hussein teaching hospital. The results of  current 

study showed that the  presence of 16SrRNA for H. pylori was 21(38.9%), 15 of 24(62.5%) were males and 6 of 

30(20.0%) were females, whereas the percentage of CagA gene was 18(33.3%), 12 of 24 (50%) were males and 6 of 30 

(20%) were females by using Real time quantitative PCR in  54 biopsy specimens. These result revealed a significant 

difference between males and females. Our study indicated that CagA gene RT-PCR is the most specific for the 

detection of H. pylori in gastric biopsy specimens in patients with gastric cancer compared with 16SrRNA gene . There 

were significant differences (p≤0.05) in CagA positive rate, among different diseases. In this study the presence of H. 

pylori in patients with Gastric cancer and peptic ulcer has been demonstrated by using RT-PCR method to support the 

hypothesis that H. pylori has a place in etiology of gastric cancer. 
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1. Introduction: 

H. pylori, is microareophilic bacterium, a gram 

negative and spiral shaped, the bacterium can appear 

ordinarily in the stomach, in 1982 H. pylori discovered 

by Australian scientists Barry Marshall and Robin 

Warren, who isolate it from more than 80% of persons 

with chronic gastritis and gastric ulcer (Blaser,2006). H. 

pylori  is able to colonize and persist in the mucus layer 

of the human stomach. H. pylori is 2 to 4 µm in length 

and usually curved or spiral shaped with 2 to 6 unipolar 

sheathed flagella of approximately 3 µm in length 

which allow rapid motility through the viscous mucous 

layer, coccoid form occur after prolonged culture or 

antibiotic treatment (Kusters et al .,2006).  H. pylori is 

the major cause of peptic ulcer, gastritis and gastric 

mucosa-associated lymphoid tissue (MALT) and gastric 

lymphoma (Atherton, 2006). The mechanism of 

H.pylori pathogenic effect is uncertain but is believed 

to be associated to host bacterial interactions started by 

virulence genes, and it possible that these effects are 

enhanced by invasiveness of the bacterium (Elitsur and 

Yahav., 2005; Necchi et al., 2007). H. pylori  released 

an enzyme called urease which converts urea to 

ammonia and CO2, this production of ammonia 

neutralizes the acidity of the stomach, that enable H. 

pylori  to survive in the harsh acidic environment of the 

stomach and making it more hospitable for the 

bacterium (Atherton, 2006; Kusters et al.,2006). H. 

pylori disparity in virulence, two of sequenced strains 

have an squint 40-kb long Cag pathogenicity island (a 

generic gene sequence thinks responsible for 

pathogenesis) that contains over 40 genes (Baldwin et 

al.,2007). A portion of H. pylori strains became more 

virulent by gaining the ability to produce and secrete a 

protein called cytotoxin-associated gene (CagA) 

(Fischer, 2011). Gastric cancer is the most common 
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malignancy and the second major cause of cancer-

associated deaths, accounting for 10% of total cancer 

deaths worldwide (Parkin, 2004). The spaciously 

majority of gastric cancer are adenocarcinomas, gastric 

cancer is also characterized by large geographical 

variations in its incidence and indeed more than half of 

the total gastric cancer are in East Asian countries such 

as Japan, south Korea and China (Correa,1988; Shanks 

and EL-omar,2009). The association of  H. pylori with 

gastric cancer has received a great deal of attention and 

has been thoroughly studies. The International agency 

for research and the world health organization revealed 

that  H. pylori is a group 1 human carcinogen for gastric 

cancer in 1994 (Franceschi et al., 2014). As the clinical 

outcomes caused by H.pylori  infection are considered 

to be related with a complex combination of host 

susceptibility, environmental factors and bacterial 

isolates (Delahay and Ruggem, 2012). This study was 

designed to investigate these correlations.   
                                                                

2.Materials and Methods: 
 

2.1. Sample collection: 
        Fifty four tissue samples were collected  from 

patients with peptic ulcer disease at period from July  

2016  till  March 2017  with age range (5-70) years. 

The samples were divided into children, young and 

older  according to age. Samples were collected from 

AL-Hussein hospital Digestive system consultation 

department (DSCD) in Thi-qar province. Before 

collection of samples, an information sheet was 

prepared and designed according to some  criteria, 

which including  different information like the gender, 

age, smoking and the history of patient's disease ( if the 

patient had  cancer previously, abdominal pain, 

dyspepsia , weight loss and bleeding per rectum ). 

Upper gastrointestinal tract diseases patients were 

diagnosed clinically and the disease was evaluated by 

specialist physicians, patients referred to the Esophago 

Gastroduodeno Scope Unit for upper endoscopy at AL-

Hussein hospital (DSCD) Thi-qar province. Three 

tissue biopsies were obtained from antrim and  body 

gastric. specimens was preserved immediately at −20°C 

for molecular analysis.  
 

 

 

 

2.2.Isolation of genomic DNA from gastric 

biopsy: 
         With the using of a commercial purification 

system (The DNA was extracted from the biopsy by 

Promega Wizard® Genomic DNA Purification Kit) 

DNA was isolated according to the manufacture’s 

instruction for DNA purification from biopsy. Purified 

DNA molecules were stored at -80 
◦
C, after estimation 

of DNA concentration and purity, The extracted 

genomic DNA from biopsy samples was checked by 

using Nanodrop spectrophotometer (THERMO.USA), 

that check and measurement the purity of DNA through 

reading the absorbance in at (260 /280 nm). 

 

2.3. Real-Time PCR: 
       Real-Time PCR syber green was performed for 

rapid detection of H.pylori according to method 

described by (Ozyurt et al., 2009). H. pylori primers 

were designed in this study by using the complete 

sequence of H. pylori 16S rRNA gene and CagA gene 

from NCBI Gene-Bank data base and Primer3 plus 

online provided by (Bioneer company, Korea) as in the  

following table (1): 

 
 

 
 

Real-Time PCR technique was performed for detection 

of H. pylori based on amplification of the two detection 

genes (16S rRNA gene and cagA gene). 

 

2.3.1.Real-Time PCR master mix preparation:                                  
qPCR master mix was prepared by using 

(GoTaq®qPCR Master mix) and this master mix was 

done according to company instructions as in table (2): 

 

 
 

 

Table 1: Primers were used in Real Time PCR 

Table 2: Component of reaction mixture in Real Time 

PCR 
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After that, these PCR master mix component that 

mentioned in table(2) above transferred into Exispin 

vortex centrifuge at 3000rpm for 3 minutes. Then 

placed in Real-time PCR Thermocycler (BioRad . 

USA). 

 

2.3.2. Real-Time PCR Thermocycler conditions: 

      Real-Time PCR thermocycler conditions was set 

according to primer annealing temperature and qPCR 

TaqMan kit instructions by Biorad  Real-Time PCR 

thermocycler system as in the following table (3):       
 

 

 
 

2.4.Statistical analysis: 
Data were analyzed with chi-square and P 

value < 0.05 was considered statistically significant. 

 

3. Results: 
      The present study carried out on 54 patients with 

peptic ulcer from Al-Hussein Teaching Hospital that 

included in this study, 24 male patients and 30 female 

patients, to elucidate H. pylori infection by using Real 

Time Polymerase Chain Reaction(RT-PCR). Results 

presented in this study showed that overall the 

prevalence of 16SrRNA gene of H. pylori  were 21of 

54(38.9%) among those 15 of 24(62.5%) were males 

and 6 of 30(20.0%) were females by using RT-PCR 

technique while the overall prevalence of CagA gene 

were 18 of 54(33.3%) among those 12 of 24 (50%) 

were males and 6 of 30 (20%) were females by using 

Real time quantitative PCR. However the results of 

current study showed significant different at p≤ 0.05 

between male and female. as shown in table(4). 
 

 

 

 

 

 

 

 

 

 

Detection of H. pylori genes (16SrRNA and CagA 

gene) by RT-PCR 
       Besides the clinical  investigations by specialist 

physicians in detection  of peptic ulcer,  Real-Time 

PCR (RT-PCR) technique was used to confirm the 

infection with H. pylori  by detection of H. pylori  DNA 

in the biopsy samples of patients. H. pylori DNA was 

successfully extracted and analyzed by RT-PCR. The 

study revealed that out of 54 patients only 21 (38.9%) 

showed positive with 16SrRNA gene of H. pylori and 

only 18 (33.3%) showed positive with CagA gene by 

RT-PCR. Statistically, no significant difference 

between 16SrRNA and CagA gene(p<0.05) as showen 

in table (4). The positive amplification samples of 

16SrRNA and CagA gene which shown cross up the 

threshold cycle number, where the negative samples 

show as undetermined by amplification plot as shown 

in figures (1) and (2) respectively. 

 
 

 

 

 

 

 

 
 

 

 

 

 

 
Distribution of patients according to clinical 

investigation 
           Depending on clinical diagnosis the patients 

were suffering from  gastric cancer, gastric ulcer, 

pangastropathy, Lax cardia and Prolapse gastropathy, 

the current results demonstrated the correlation between 

Table 3: qPCR thermocycler conditions 

Table (4): Distribution of peptic ulcer patients according 

to gender 

 

Figure (1): Real-Time PCR amplification plots of 16S 

rRNA gene in H. pylori based on SYBER green DNA 

binding dye. Where, the positive amplification samples 

which shown cross up the threshold cycle number. 

 

Figure (2): Real-Time PCR amplification plots of cagA 

gene in H.pylori based on SYBER green DNA binding 

dye. Where, the positive amplification samples which 

shown cross up the threshold cycle number 
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H. pylori and gastric cancer. This results revealed the 

prevalence of  CagA gene of H. pylori in all dyspeptic 

patients by RT-PCR, and the higher value of CagA 

gene in  gastric ulcer and gastric cancer was (63.6% and 

50%) respectively, whereas the lower value was (10%) 

in lax cardia, Whereas the prevalence of  16SrRNA 

gene of H. pylori in all dyspeptic patients by RT-PCR, 

and the higher value of 16SrRNA gene in patients with 

Prolapse gastropathy was (55.5%), while the lower 

value was (20%) in patients with Gastric cancer, 

However the results of CagA gene in current study 

showed significant different at p≤ 0.05 between 

patients, whereas no significant different at p≤ 0.05 

between patients in results of  16SrRNA gene and table 

(5) explain the details.   
 

   
 

 

 

 

 

 

 

 

 

 

 

 

 
 

Discussion:  
          In the present study, we have investigated a 

group of  consecutive dyspeptic patients by endoscopy 

and gastric biopsy for H. pylori infection. The results 

revealed the percentage of 16SrRNA for H. pylori 

was(38.9%) by using RT-PCR, whereas the percentage 

of CagA gene for H. pylori was(33.3%) , this result was 

lower than other previous studies by Kalaf et al.,(2013) 

who recorded the percentage of 16SrRNA and CagA 

gene was 91.17% and 39.21%  respectively. Among 54 

dyspeptic patients, 18 (33.3%) were positive for cagA 

gene. There were significant differences (P ≤ 0.05) in 

cagA positive rate, among different type of gastric 

diseases under investigation, this further substantiate 

the role of cag A as a marker for increased virulence of 

H. pylori (Table 5).   The result of present study 

showed presence of Cag A gene in patients with gastric 

ulcer was 63.6%, this results was corresponding with 

other previous study by Faundez et al., (2002) who 

found the percentage of Cag A gene in patient with 

peptic ulcer was 60%. The result of present study 

evaluate the percentage of Cag A gene in gastric cancer 

patients was 50%, this result was match with other 

study by Satomi et al.,(2006). The rate differs from 

very high in East Asian countries to low from many 

Middle Eastern countries. For example, 94% in Malay-

sia (24), 90% in China (25). And among H. pylori 

strains isolated in the Middle East , 60.8% in Saudi 

Arabia, 53% in Kuwait (26), 92% in Turkey (21) . Low 

prevalence of strains with cag A positive in Iraqi 

patients might be  reasons for low incidence of gastric 

cancer in Iraq. Assays with RT-PCR of genomic DNA 

extracted directly from biopsy specimens appear to be 

highly sensitive, allows detecting even few cells per 

reaction. The method also provides a preliminary H. 

pylori genotyping directly from biopsy specimens, and 

could be suitable for large scale diagnosis (Kalaf et al. 

,2013).                                                                                  

           The percentage of 16SrRNA for H. pylori in the 

present study among males was 15 of 24 (62.5%) are 

higher than those in females 6 of 33 (20.0%) within 

dyspeptic patients, whereas the percentage of CagA 

gene for H. pylori in the present study among males 

was 12 of 24 (50%) are higher than those in females 6 

of 33 (20.0%) within dyspeptic patients. The results of 

current study was matched with other studies in Iraq by 

Amer et al.,(2014) and Ihsan et al.,(2014) which found 

the percentage of H.pylori in infected males was more 

than those in infected females. While this results was 

different from other studies by (Módena et al., 2007) 

who found the percentage of H .pylori in infected males 

was lower than those in infected females. while some 

other studies have noticed no such relation to 

gender(Petrovic et al., 2011; Alazmi et al., 2010). The 

differences in socioeconomic conditions in the peptic 

ulcer patients and the type of males  jobs can explain 

this discrepancy. 
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