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 I 

Summary 

        Helicobacter pylori (H.pylori) is a gram-negative bacterium that 

infects large numbers of people in the world, where it infects the epithelium 

of the human's stomach. This study was conducted in Al-Diwaniyah 

Teaching Hospital and included 133 patients and 20 healthy persons as a 

control group. All patients were diagnosed by the specialist doctor, and 

patient specimens were collected from October 2021 to March 2022. Blood 

samples amounted to 133 specimens , biopsy from stomach were 32 

specimens , and 31 stool specimens . Serum separated from the blood 

specimens and diagnosed using a serum antibody test, and the percentage 

of positive specimens was 109 ( 81.95 %) . Stool specimens were examined 

by means of a stool antigen test, and the percentage of positive specimens 

was 74.19% . The rapid urease test was used to examine the tissue biopsies 

specimens taken from the gastric antrum of the patients, and the positive 

results were shown by changing the color from yellow to pink or red, and 

the positive specimens amounted to 62.5 percent. The selective medium , 

Modified Columbia Urea Agar (MCUA)  was used  to isolate  these 

bacteria, two  isolates were obtained from all the biopsies  collected 

specimens and cultured in the media. These isolates were confirmed by 

urease, oxidase, and catalase tests, in addition to the morphological 

characteristics. Serological tests for IgM, IgG and IL-8 showed varying 

percentages of bacteria detection in different population groups .  The 

percentage of specimens diagnosed with IgM test was 19.56 %. Patients 

were distributed according to age, gender, and areas of residence. Males 

made up 14.89 % of the patients, while females made up 24.44 % . The 

percentage of positive specimens  in urban areas was 20.83%, while it was 

15 % in rural areas . As for the age groups of patients, the rates of diagnosis 

among the age groups were close in proportion, and there was no 
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significant difference between the age groups . The results of  IgG test 

found that the percentage of positive specimens was 78.26%,  The patients 

as well distributed according to age, gender, and areas of residence, and the 

proportion of males (76.59%) was close to females(80%), while urban 

areas were 93.05% and rural areas 25 % . As for the age groups of the 

patients, The difference in the percentage of positive specimens diagnosed 

was slight .There was no correlation between the results of the IgG and 

IgM tests, and there was a statistically highly significant difference 

between them . The IL-8 level was measured in the patients and compared 

to the control group and it was found that the IL-8 level in the patients 

(174.91 ± 78.9 ) was higher than that of  control group, which was  (44.36 

± 33.4 ) . The level of IL-8  in males was (178.24 ± 64.6) and it was close 

to that of females (171.58 ± 91.9). The  patients from urban areas have IL-8 

level (183.3 ± 92.7) that was higher than the rural  areas (171.73 ± 74.1). It 

was found that the level of IL-8 in the age groups years with varying mean 

and standard deviation  . The DNA was extracted from collected stool and 

biopsies samples and detected by a PCR technique based on 16SrRNA 

gene; 12 positive specimens were diagnosed, and all of these specimens 

were from biopsies with a rate of (30%) . The rate of diagnosis according to 

the 16Sr RNA gene was in males (25%) and in females (33.34%). As for 

urban areas, the percentage was 24% and rural areas, 40% . Positive 

samples diagnosed based on the 16srRNA gene were also diagnosed by a 

number of virulence genes, including CagA, VacAs1/s2, Vacm1, VacAm2, 

Urease A, IceA1and IceA2. The percentage of detection of virulence genes; 

CagA, VacAS1/S2, VacAm2 and Urease A was 100%. While, IceA1, IceA2 

amounted to 58.33% and 50 % respectively   and  VacAm1 appear with a 

rate of  8.33% . All specimens that gave positive results for 16SrRNA gene 

were subjected to fingerprint analysis by ERIC-PCR; the percentage of  the 

presence ERIC region in diagnosed specimens was 100% . ERIC-PCR  
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profiles classified  the 12 isolates into 6 genotypes with 10 polymorphic 

variants that were distributed  as follows : Genotype I had two polymorphic 

variants, Genotype II had one, Genotype III had three polymorphic 

variants, Genotype IV had one, Genotype V had one, and Genotype VI had 

two  polymorphic variants. The study was able to obtain a genetic 

fingerprint of the bacteria through ERIC-PCR. The PCR products were 

found to be significantly larger, indicating that the ERIC sequences were 

dispersed throughout the H. pylori chromosome at different locations with 

varying distances between them . 
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 1 

1.1.Introduction 

        Helicobacter pylori(H.pylori) , Formerly known as Campylobacter 

pylori, is a gram-negative, microaerophilic , helical-shaped bacteria found 

in the stomachs of half the world's population . H. pylori is spread between 

humans and is usually acquired before the age of five, infected people have 

chronic gastritis, which can be asymptomatic for the rest of their lives in 85 

percent of cases or progress to a variety of illnesses like peptic ulcers or 

gastric adenocarcinoma, which kills over 800,000 people worldwide each 

year . H. pylori is the most well-known cause of stomach ulcers, duodenal 

ulcers, gastritis, and gastric cancer, such as adenocarcinoma and mucosa-

associated lymphoid tissue carcinoma (MALT) (Robinson and Atherton 

,2021).  

      The combination of  H. pylori virulence factors with the genetic 

information of host gastric epithelial cells has resulted in the development 

of gastric cancer . The bacteria contains numerous virulence factors , 

including  cytotoxin A (CagA), the cellular toxin that causes vacuolization 

(VacA), and its synthesis of the urease enzyme, which analyzes the urea 

into the ammonia that has antacid effect on the stomach lining .  CagA is a 

multifunctional toxin released by H. pylori that is translocated into host 

target cells via the Type 4 Secretion System (T4SS) during H. pylori 

infection  (Bakir, 2018) . 

     CagA, together with peptidoglycan peptides, was injected into cells via 

cagT4SS. This mechanism triggers the release of pro-inflammatory 

cytokines and chemokines, primarily IL-8, leads to the creation of a robust 

inflammatory response. The inflammatory response of human epithelial 

cells to infection by H. pylori strains with functioning T4SS is marked by 

IL-8 . Interleukin-8 (IL-8) is a pro-inflammatory chemotactic cytokine with 

many cell origins that acts by attracting leukocytes or neutrophils to 

https://en.wikipedia.org/wiki/Gram-negative
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perform anti-infection or tissue healing (David et al., 2016; Wiedemann et 

al., 2016) . VacA is a multimeric pore-forming protein with a large 

molecular weight that is found in all H. pylori strains and bears no 

resemblance to any other known bacterial or eukaryotic protein. Its 

capacity to survive in the stomach is aided by the creation of vacuole-like 

membrane vesicles in the cytoplasm of gastric cells, the inhibition of 

macrophages and T cells, and the induction of apoptosis (Ali et al., 2015; 

Weng et al., 2019).   

     H. pylori's evolutionary acquisition of urease (which transforms 

stomach urea into bicarbonate and ammonia) neutralizes any surrounding 

acid, allowing life in this hostile microbicidal environment while also 

causing local tissue damage. Importantly, the pathogen has the potential to 

directly attach to gastric epithelial cells and, as a result, trigger a pro-

inflammatory response by secreting cytotoxins, increasing mucosal 

permeability, inducing apoptosis, and recruiting a host immune infiltrate  

(Amieva et al ., 2016; Yamaoka and Ansari , 2018) . H. pylori has a large 

number of housekeeping genes that might be used for bacterial genetic 

diagnosis. The most frequent housekeeping genetic marker is the 16SrRNA 

gene, and amplification of the 16SrRNA gene has been proven to be 

beneficial for bacterial identification and phylogeny   (Hackett and Preston, 

2021).   

     The most prevalent modes of transmission are fecal-oral and oral-oral, 

with close person-to-person contact being necessary. H. pylori strains are 

often isolated from tissue samples of stomach biopsy, but the bacteria can 

also be recovered from saliva, gastric reflux fluid, diarrhea, and vomitus, 

isolation and transmission have also been observed from polluted water 

sources and agricultural animals (Breckan et al., 2016) . Many procedures 

are used to diagnose H. pylori infection, which are classified as invasive or 

non-invasive ;invasive procedures include the rapid urease test (RUT), 
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microbiological culture, and biopsy-based polymerase chain reaction . 

Non-invasive approaches well documented include stool antigen testing 

(SAT), urea breath tests (UBT), and serological assays such as enzyme 

linked immunosorbent assay (ELISA) (Stefano et al.,2018). 

      Sensitivity, specificity, clinical state, and cost-based difficulties are 

some  of the elements that influence the method plan selection . As a result, 

each test has its own limitations, benefits, and drawbacks, depending on the 

clinical conditions and the patient's history  (Atkinson and Braden, 2016; 

Sabbagh et al., 2019). A variety of  molecular methods have been used to  

determine  the genetic relatedness  of  Helicobacter pylori  isolates such as 

PCR amplification using either random primers (RAPD-PCR) or repetitive 

DNA sequence primers (REP-PCR) that analyze H. pylori whole genome. 

Enterobacterial repetitive intergenic consensus (ERIC) is one of the 

repeating regions in the bacterial genome whose pattern and quantity vary, 

ERIC-PCR  is a rapid, dependable, and cost-effective method for molecular 

typing that detects genetic variability across strains ( Seifi et al., 2016; 

Mehr et al., 2017) . 

 

 

1.2. Aim of this study  

 The aim of this study was to detect H. pylori in patients with 

Gastroenteritis symptoms  in Al-Diwaniyah city using immunological and 

molecular diagnostic methods according to the following steps: 

1-Collection of  Stool samples,  endoscopic biopsies for molecular 

detection and also blood samples for serology test from patients with 

gastroenteritis symptoms. 

2-Collection the demographic data of patients with gastroenteritis 

symptoms. 
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3- Immunological Detection of  IgM ,IgG antibodies  and  IL-8 against H. 

pylori. 

4- Molecular detection of Helicobacter pylori by 16SrRNA gene and based 

on the presence of cagA , vacA , IceA and ureA virulence genes using 

Conventional PCR.  

5-Molecular typing of H .pylori by Eric- pcr method . 
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2.Literatures review 

2.1.History of Helicobacter pylori 

      Helicobacter pylori were discovered at the dawn of microbiology, 

when microscopic examination was crucial, but they were ignored after 

that, most likely because there was plenty of study for bacteria that could 

easily grow in culture .The assumption that the stomach was a sterile organ 

in which no bacteria could live at such a low pH led many observers to 

believe that the germs detected were simply in transit from the oral cavity 

rather than inhabitants of the stomach (Hoopmann et al., 2016). The 

scientists Barry Marshall and Robin Warren found Helicobacter pylori in 

the stomachs of patients with active chronic gastritis and peptic ulcers in 

1982. The H. pylori discovery heralded the beginning of a revolution in the 

thinking and therapy of gastroduodenal illnesses (Rajan et al., 2017) .  

         Marshall and Warren identified Helicobacter pylori as a distinct 

bacterium species in 1983. It was formerly thought be a Campylobacter 

species (Garibyan and Avashia, 2013) . It has been suggested that in the 

nineteenth century, peptic ulcer disease, gastric and duodenal ulcers, and 

stomach cancer were much more frequent in Western nations, probably due 

to a shift in infection epidemiology (Graham, 2014) . Despite the fact that 

H. pylori was still widely spread and highly pathogenic in Europe and the 

United States, studies showed that environmental changes influenced the 

incidence of gastritis, led to a shift in H. pylori infection manifestations, 

and, as a result, a steep decrease in transmitting and all H. pylori-related 

illnesses  (Graham, 2014) .  

       In recent years, H. pylori has become the most common infectious 

bacteria in the human stomach; developing nations have a greater infection 

rate, with a prevalence of more than 80%  (Hussain et al., 2019). 
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Helicobacter pylori is now the most frequent gastric microbiota member, 

infecting more than half of the world's population and accounting for 

approximately 75% of all gastric malignancies and 63.4 percent of all 

stomach ulcers ( Niu et al., 2020; Hemati et al., 2021) . 

2.2.Characteristics of Helicobacter pylori  

      Helicobacter pylori (H. pylori) is a pathogenic, gram negative, 

microaerophilic bacterium species that lives mostly in the stomach  

(Allahverdiyev et al., 2015) . It has a spiral form and is 2 to 4 μm long and 

0.5 to 1 μm wide. In addition, the bacteria are propelled into the stomach 

mucus layer by two to six unipolar, sheathed flagella of about 3μm in 

length (Hussain et al., 2019) . 

      H. Pylori is an oxidase and catalase-positive bacteria , motile and 

produces a strong urease that modifies stomach mucus and reduces the 

capacity of acid to pass through the mucous membrane, also it produces a 

protease (Gillespie and Hawkey, 2021). The bacterium requires 5-7 % O2 

and 5-10% CO2 and grows best on a range of culture media at 37 ˚C in a 

humid environment (Queiroz et al ., 2013) .They are also characterized by 

the phenomena of polymorphism, which may take the form of a seagull 

wing as well as bacilli, and in older cultures, spheres, and is propelled by 

their unipolar monolithic whips  (Al-Sulami et al ., 2010b) . In unfavorable 

situations, H. pylori can also convert from a spiral bacillary to a coccoid 

form (Al-Sulami et al .,2012c) . These bacteria are distinguished by the fact 

that when they are in their colonies, they become convex and transparent, 

there are no spores and no haemolysis of blood, it's like a drop of water 

(Al-Sulami et al., 2010) . 

 



Chapter Two ……………………….………………………………………………………..Literatures Review  

 
7 

 

Figure (2-1): A- An illustration of H. pylori bacterium   B-  H. pylori bacteria as seen with a 

scanning electron microscope (in blue) (Fleming, 2007) . 

2.3. Transmission 

       The major mechanisms of transmission are from person to person via 

oral-oral, gastro-oral, and fecal-oral transmission via respiratory droplets, 

saliva, and vomit. However, bacterial isolation from environmental samples 

has failed (Alexander and Axon, 2010) . Numerous studies have suggested 

that contaminated water is one of the causes of  H. pylori transmission  ( 

Bahrami et al ., 2013 ; Aziz et al ., 2015) .  H. pylori was found in water 

samples from Abu El Matamir-Beheira and Sidi  Bishr-Alexandria after 

PCR and culture testing in Egypt (El-Sharouny et al., 2015) . In the United 

States, epidemiological investigations for the spread of H. pylori bacteria 

by contaminated water or food were conducted (Quaglia and Dambrosio, 

2018) . The presence of H. pylori was discovered in wastewater and water 

samples using the 16SrRNA and ureA genes, demonstrating the possibility 

of H. pylori transmission through water (Farhadkhani et al., 2019). 

Infection spreads most commonly from person to person; in this case, the 

generic mechanism can be divided into vertical transmission within a 

family and horizontal pathogen transmission with people outside the family 

(Mentis et al ., 2015) . The transfer of H. pylori bacteria through the mouth 

A 

 

B 
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can occur as a consequence of sharing a spoon, particularly between a 

mother and her infant, and eating undercooked food can also result in the 

transmission of this bacterium. Infection with this bacteria is uncommon 

among dental surgeons  (Mladenova and Durazzo, 2018) . Saliva is 

assumed to be a reservoir for the transmission of H. pylori  (Yu et al., 

2017) . In children, germs may be transferred from the stomach to the 

mouth as well as from human gastric fluid and saliva, making the oral 

cavity a route for bacteria to spread to other parts of the body (Mitchell and 

Katelaris, 2016) . Housekeeping genes for Helicobacter pylori were 

discovered in the oral cavities of asymptomatic children in a Mexican study  

(Castro-Muñoz et al., 2017) . There was evidence that H. pylori can be 

passed from person to person through food.  H. pylori DNA was discovered 

in the milk of healthy livestock in Iran, including cows, sheep, camels, and 

buffalos  (Rahimi and Kheirabadi, 2012) . Other methods of  H. pylori 

transmission, such as improperly disinfected gastric gadgets and 

endoscopes, may also be involved. Due to their work exposure to sick 

patients, gastroenterologists and nurses are at a higher risk of infection 

(Sualeh et al., 2012). According to a research published in Egypt, numerous 

sociodemographic factors are linked to H. pylori infection residency, such 

as mothers' illiteracy, the lack of clean water, and eating from street 

vendors  (Galal et al ., 2019) . In underdeveloped nations, the general 

prevalence of  H. pylori varies depending on the geographic location and 

socioeconomic conditions. H. pylori is present in approximately 69 % of 

Africans, 78 % of South Americans, and 51 % of Asians  (Sipponen and 

Maaroos, 2015) . 

2.4. Epidemiology 

      H. pylori infection is found all over the world, yet there are significant 

regional variances in the prevalence of infection (Hunt et al., 2011). The 
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prevalence of  H. pylori was found to be between 24 and 32 % in Central 

and Northern Europe, excluding non-European immigrants  (Van 

Blankenstein et al., 2013; Bilgilier et al., 2018)  . Due to disparities in 

symptoms, availability, and accessibility of the tests necessary for 

diagnosis, direct epidemiologic comparisons of peptic ulcer disease (PUD) 

across developing and industrialized nations are difficult (Hunt et al., 

2011). The indicator varies widely based on a variety of parameters, 

including the socioeconomic situation of the region, age, and the method 

used to diagnose H. pylori, among others (Luzza et al., 2014) . The 

majority of patients will be asymptomatic for years due to the late and 

unspecific onset of symptoms, making data on incidence difficult to come 

by (Stefanie et al.,2016) . H. pylori was discovered in 21.2 percent of 

asymptomatic people in China and 37.9 percent of dyspepsia patients in 

Taiwan, according to many Asian studies. The occurrence of dyspeptic 

symptoms and being older were both linked to a greater incidence of H. 

pylori infection ( Hong et al., 2019 ; Chen et al., 2020 ) . Several studies in 

the Middle East revealed a significant frequency of H. pylori 

(Afsharpooyan and Mohammadian, 2019; Obaidat and Roess ,2019) . 

Furthermore, previous research has found that symptoms might differ 

depending on where you live (Yamaoka, 2010). For example, the fraction 

of people who get stomach cancer rises in East Asia but falls in Africa and 

South Asia (Kao et al., 2016). 

       According to some epidemiological research, males and females have 

equal rates of infection with this bacteria, while males have a greater 

incidence of infection with this bacterium than females, according to other 

studies (Mandell, and Bennett, 2010).  Infected patients with H. Pylori is 

responsible for 82.9 percent of gastritis cases and 71.7 percent of dyspeptic 

cases. This is a clear link between H. pylori infection and gastritis 
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(Khedmat et al., 2013). Furthermore, due to persistent atrophic gastritis, H. 

pylori is thought to be a major risk factor for stomach cancer (Kishikawa et 

al., 2020). Gastric cancer (GC) is still one of the most common 

malignancies, accounting for up to 8.8% of all cancers and the third highest 

cause of cancer-related deaths globally (Link et al., 2015). There is a 

geographic variance in the frequency of occurrence. Due to greater H. 

pylori prevalence rates in underdeveloped nations, more than 70% of 

stomach malignancies arise (Jemal et al., 2011) . Gastric cancer is one of 

the most common and lethal tumors in the world, particularly among older 

men. Stomach cancer is the 5th most prevalent neoplasm and the 3rd most 

lethal malignancy, according to data of GLOBOCAN (2018), with an 

expected 783,000 deaths in 2018. The incidence and death of gastric cancer 

vary greatly by geography and are strongly influenced by food and H. 

pylori infection. While progress has been made in preventing and treating 

H. pylori infection, the overall incidence of stomach cancer has declined 

(Prashanth and Adam, 2019) . 

2.5.  Pathogenesis 

       H. pylori migrates toward the host gastric epithelium through flagella-

mediated motility. Following that, bacterial adhesins bind to receptors on 

the host stomach epithelium. The displacement of  bacteria from the 

stomach hinders peristalsis and gastric emptying. The release of toxins such 

as cag pathogenicity protein (cagA) and vacuolating cytotoxic protein 

(vacA) causes harm to the host tissue (Kao et al., 2016) . The bacteria adapt 

to human colonization by producing virulence factors like urease, flagellin, 

catalase,cytotoxin, and lipopolysaccharide (LPS), which directly interfere 

with host cell functions and survive in the stomach for the rest of one's life, 

causing disease if not treated, and protecting the pathogen from clearance 

mechanisms like liquid flow, peristaltic movements, or mucous layer 
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shedding ( Smolka and Backert ,2012; Parreira et al., 2013). Flagella are 

hypothesized to be involved in the inflammation and immunological 

invasion caused by H. pylori, as well as biofilm development  (Gu, 2017; 

Hathroubi et al., 2018) . H. pylori can penetrate the sticky mucus layer in a 

cork screw-like motion thanks to its spiral form and flailing flagella 

motions, a capability necessary for life  (Martínez et al., 2019). 

      CagA is primarily used as a marker for H. pylori virulence activity and 

is thought to be responsible for mucosal inflammation and gastric cancer 

development due to its involvement in increased IL-8 production and 

nuclear factor kappa NB.-kB activation (Abu-Taleb et al., 2018) . Sialic 

acid-binding adhesion (sabA) is another virulence factor that has previously 

been linked to gastric cancer in Egyptian individuals (Enany ,2015) .After 

entering the host stomach, H. pylori uses its urease activity to neutralize the 

hostile acidic environment during the commencement of infection. Urease 

has been discovered to have a role in bacterial colonization of the stomach 

mucosa (Perrais et al., 2014) .  H. pylori may live in the stomach due to the 

presence of urease, its motility, and its capacity to bind to the gastric 

epithelium. The morphology of the bacterium, polar-sheathed flagella, 

directional motility, chemotaxis, adhesion, and persistence are all features 

that help bacteria colonize the gastric epithelium successfully  ( Waskito et 

al.,2018 ;Sabbagh et al., 2019).  Urease may break down urea into 

ammonia and carbon dioxide, generating an acid-neutralizing cloud of 

ammonia that lowers the pH and protects the bacteria from stomach acidity 

(Baj et al., 2021) . H. pylori colonization is limited to the epithelial cells on 

the surface of the stomach, where it is linked to the expression of the mucin 

MUC5AC. The mucosal layer's main component, MUC5AC mucin, is 

intimately related to H. pylori and aids the bacterium's attachment to the 

stomach mucosa ( Shi et al ., 2014; Chmiela and Kupcinskas, 2019) . 
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MUC5AC expression is lower in cancer tissues with more than five 

metastatic lymph nodes and is positive for H. pylori than in cancer tissues 

with five or fewer metastatic lymph nodes, indicating that cancer 

development may be linked to MUC5AC expression (Shi et al., 2014) . 

Because the MUC5AC promoter contains UreB  responsive regions, it has 

recently been demonstrated that urease mediates down regulation of 

MUC5AC transcription in gastric cancer cells (Perrais et al., 2014). These 

findings imply that many bacterial virulence factors are involved in the 

infection and development of stomach cancers (Perrais et al., 2014). Gastric 

cancer tends to occur in stomachs already affected by chronic 

inflammation, particularly atrophic gastritis with its associated 

hypochlorhydria, and that gastric cancer is a consequence and not just a 

concomitant aspect of gastritis, according to accumulated evidence from 

the twentieth century (Moss, 2017). The accumulation of various 

abnormalities, including DNA damage, changes in cell proliferation and 

apoptosis, and the loss of tumor suppressors, is assumed to be the cause of 

gastric cancer (Cover, 2016). Adhesion to gastric epithelial cells is 

mediated by a large group of outer membrane proteins, including adhesins 

such as blood-group-antigen-binding adhesion (BabA), sialic acid binding 

adhesion (SabA), adherence associated lipoprotein A and B (AlpA and B), 

outer inflammatory protein A (OipA), HopZ, HomB, neutrophil-activating 

protein (NAP), heat shock protein 60 ( Hsp60 ) and lacdiNAc-binding 

adhesion (LabA) ( Rossez et al.,2014; Chang et al ., 2018) . 

        VacA-i1 and vacA-m1 allelic variants were found in 82.5 and 53.6 

percent respectively of individuals with single genotype infections. 

Bacteria that were CagA-positive were found in 97.5 % of the samples. 

There was no evidence of a link between vacA genotypes or cagA and 

stomach cancer. In 37.5 % of infected people reported coexistence of H. 
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pylori strains with different vacA genotypes (Pinto-Ribeiro et al., 2016). 

This disagreement exemplifies the mixed findings gained over the previous 

30 years in the quest for unambiguous H. pylori virulence markers. 

Different genes have been discovered to better match different clinical 

outcomes in various investigations. There are also clinical investigations 

that corroborate or reject the relevance of virulence markers in establishing 

a link between virulence markers and clinical outcomes (Yamaoka  et al 

.,2014; Pormohammad et al. ,2018). 

2.6. Virulence factor of H. pylori 

2.6.1. Vacuolating Cytotoxin Type A (VacA) 

      VacA is a multimeric high-molecular-weight pore-forming protein 

found in all H. pylori strains that bears no resemblance to any other 

bacterial or eukaryotic protein. The development of vacuole like membrane 

vesicles in the cytoplasm of gastric cells, the inhibition of macrophages and 

T cells, and the induction of apoptosis, all help it remain in the stomach 

(Ali et al., 2015; Weng et al. ,2019 ). Because of its propensity to promote 

vacuole formation in eukaryotic cells, this toxin was given the name VacA. 

VacA starts off as a 140 kDa pro-toxin. The auto-transporter route is used 

to secrete substances. The full 88 kDa released toxin is fragmented into two 

pieces: p33 and p55 (Ricci ,2016). 

      H. pylori's virulence factor VacA is a significant virulence factor. This 

secreted toxin causes an accumulation of defective lysosomes and 

autophagosomes by inserting into host cell membranes to generate 

chloride-sensitive channels and impairing host endolysosomal trafficking.  

The significance of internal H. pylori bacteria is still up for question, since 

it is thought to account for just 1% of total colonizing bacteria. VacA, on 

the other hand, commandeered lysosomal and autophagy pathways to 
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create a protective intracellular reservoir where H pylori thrives and, in a 

mouse model, is shielded from antibiotic treatment, leading to infection 

recurrence  (Capurro et al., 2019) .  In  meta-analysis, Li et al.(2016) found 

a relationship between a VacA antibody and peptic ulcer disease and 

stomach cancer risk, suggesting that VacA might be used as a biomarker to 

predict peptic ulcer illness and gastric cancer risk   . Furthermore, a high 

antibody response to H. pylori VacA is linked to an increased risk of extra-

gastric illnesses, including colorectal cancer, especially in African  and 

Americans (Butt et al., 2019) . According to the findings, the 148 amino 

acid segment located in the middle area exploits VacA's cell binding 

specificity, and strains carrying VacA have the greatest H. pylori survival 

inside gastric epithelial cells  (Ansari and Yamaoka ,2019) . According to a 

recent study, VacA improves bacterial survival regardless of CagA 

accumulation (Abdullah et al., 2019). H. pylori VacA can play an important 

role in the transient receptor potential membrane channel mucolopin 1 

(TRPML1) activity that inhibits the lysosomal and autophagic killing of 

bacterial cells in order to promote the establishment of an intracellular 

niche that allows for bacterial survival  (Capurro et al., 2019). 

        It has been proposed that the VacA polymorphism is linked to the H. 

pylori clinical phenotype. VacA is implicated in many additional processes 

that affect gastric epithelial cells, including abnormalities in mitochondrial 

function, apoptosis, and necrosis, in addition to autophagy and disruption 

of endosomal and lysosomal activities (Ricci, 2016) . 

        Furthermore, VacA has a substantial impact on immunological cells, 

suppressing T cell and B cell activation and proliferation and triggering 

death in macrophages, mostly through suppression of IFN-signaling. VacA 

is also implicated in the generation of excessive IL-8 secretion ( Link et al., 

2017; Chauhan et al., 2018;) . In addition, VacA promotes the 
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transformation of regulatory T cells into effector T cells, which aids in the 

persistence of H. pylori infection    (Djekic and Müller, 2016) . The VacA-

containing endosomes target gastric epithelial cells, which then activate 

various cellular degradative mechanisms, triggering host immune-

inflammatory responses and additional organelle destruction  (Necchi et al., 

2017) . 

2.6.2.Cytotoxin-associated gene A protein (CagA) 

       A gene related to cytotoxin CagA encodes a 120–145 kD protein 

(Tohidpour, 2016). During H. pylori infection, the CagA protein is a 

multifunctional toxin released by H. pylori and transported into gastric 

epithelial cells via the type IV secretion system (Backert et al., 2015).  

Cytotoxin-associated gene A (CagA)-positive H. pylori strains and CagA-

negative strains are the two subtypes of H. pylori. The cag pathogenicity 

island (cagPAI), which plays a major role in carcinogenesis, encodes CagA 

as well as a type 4 secretion system (T4SS). Cellular CagA is injected into 

the cell through the pilus created by T4SS and causes cellular changes that 

limit cell motility, proliferation, and apoptosis, as well as change the 

cytoskeleton's layout. The expression of cagA is induced by H. pylori 

adhesion to gastric epithelial cells, and the process appears to be regulated 

by the Fur protein, among other things (Raghwan and Chowdhury, 2013).  

The presence or absence of the cagA gene, which encodes the CagA 

protein, is used to classify H.pylori strains as cagA-positive or cagA-

negative (Takahashi-Kanemitsu et al , 2020). The presence of CagA is 

frequently linked to a higher incidence of inflammatory reactions and more 

damage to the gastric mucosa. However, CagA status is not the primary 

determinant of H. pylori-induced gastrointestinal problems. In general, 

infections caused by CagA-positive H. pylori strains are linked with a 

higher severity of infection and a poorer clinical prognosis.   According to 
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(Kyrillos et al., 2015) , CagA expression has been linked to bacteriophage 

genes (phage orthologous genes) that influence H. pylori virulence. H. 

pylori strains that are CagA-positive cause an increase in the levels of IL-8 

and IL-12 in infected people's blood  (Eskandari-Nasab et al., 2013; 

Ferreira et al., 2016). CagA-positive strains are more motile than CagA-

negative ones, suggesting that CagA is involved in bacterial motility as 

well (Baj et al., 2021) . Furthermore, CagA over expression in gastric cells 

necessitates H. pylori's flagellar regulatory system, implying that H. pylori 

motility and CagA presence are linked (Knoll et al., 2013). Studies have 

identified carcinoembryonic antigen-related cell adhesion molecules as a 

set of protein receptors on epithelial cells that are required for CagA 

delivery, which is characterized by specific binding of these molecules to 

the bacteria's outer membrane adhesion, HopQ ( Königer et al., 2016 ; 

Bonsor et al., 2018) .There are two types of CagA protein: East Asia and 

the West CagA has the capacity to interact with the host cell kinase and 

undergo tyrosine phosphorylation alterations, which is one of its most 

remarkable properties based on the EPIYA (glutamine-proline-isoleucine-

tyrosine-alanine) amino acid sequence at the protein's 3' end  ( Tohidpour 

,2016 ; Sukri et al., 2020) . Despite the fact that CagA-positive strains 

appear to be far more harmful than CagA-negative ones. Wang et al. (2017) 

found that CagA-positive strains are simpler to eliminate .   CagA's major 

property is to boost the mitotic activity of gastric epithelial cells, which can 

lead to cancer if the microbe is present for a long time (Maleki Kakelar et 

al., 2019) . 

2.6.3. Urease Enzyme 

       The ability of this bacteria to produce the enzyme urease, which allows 

it to resist and protect the stomach's acidic environment by generating basic 

hydroxyl ions(OH )and then forming ammonia, NH3, which is equivalent 
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to the acidity of the stomach, is the first and most significant element of 

virulence (Gillespie and Bamford, 2012). However, bacteria require 

continual urease expression for effective colonization, even after they have 

adapted to life in the stomach (Debowski et al., 2017). The urease enzyme 

hydrolyzes urea into ammonia, neutralizing the pH around the bacterium to 

provide an acceptable microhabitat, allowing diffusion through mucus by 

lowering its viscoelasticity and modifying the host's immunological 

response to H. pylori  (Hassan and Šudomová, 2017).  To corroborate this 

discovery, a transporter encoded by the ureI gene has been found capable 

of carrying urea to the cytoplasm, where urease permits neutralization and 

buffering without noticeable changes in the bacterial cytoplasmic pH and 

without evidence of bacterial membrane damage  (Alfarouk et al. ,2019) .  

       Urease has lately been linked to tumor development and metastatic 

spread by promoting angiogenesis, the production of new blood vessels 

from pre-existing ones, and playing a major role in gastric cancer 

progression  (Olivera-Severo et al., 2017). Furthermore, H. pylori urease 

has been demonstrated to contribute  in H. pylori infection progression to 

gastric carcinogenesis by creating reactive oxygen species and activating 

the lipoxygenase pathway via pro-inflammatory characteristics (de Jesus 

Souza et al., 2019).Urease affects the immunological responses of the host 

in a variety of ways, including altered opsonization, improved neutrophil 

and monocyte chemotaxis, facilitated apoptosis via binding to class II 

MHC receptors, and increased production of pro-inflammatory cytokines  

(Schmalstig et al., 2018). Urease is thought to increase angiogenesis, 

resulting in faster GC development (Olivera-Severo et al., 2017). Urease 

inhibition is thought to be a promising treatment method for H. pylori-

related disease prevention (Tarsia et al., 2018).  
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2.6.4.Outer Membrane Inflammatory Protein (OipA) 

        H. pylori outer inflammatory protein A(OipA), also known as 

Helicobacter outer membrane protein (OMPH) or (HopH) is an OMP that 

increases IL-8 production and has a role in adhesion. Increased 

colonization density, neutrophil infiltration, and IL-8 production are linked 

to strains with oipA "on" status. Furthermore, a link has been discovered 

between the presence of oipA and the risk of peptic ulcers and stomach 

cancer (Liu et al., 2013) . The presence of OipA is commonly associated 

with a higher risk of GC development, peptic ulcer disease, and duodenal 

ulcer disease, and it is dependent on the length of infection and H. pylori 

dosage ( Teymournejad et al., 2013; Sallas et al., 2018). The expression of 

OipA is believed to promote CagA and VacA synthesis (Al-Maleki et al., 

2017). The synergistic action of the virulence factors was demonstrated in 

H. pylori strains that co-express the oipA gene with cagA and vacA 

(Markovska et al., 2011). OipA is required for CagA translocation into host 

gastric epithelial cells, which might explain why CagA-positive H. pylori 

strains often express high levels of OipA  ( Horridge et al., 2017; Farzi et 

al., 2018). 

2.6.5. Induced by Contact with Epithelium Gene A (IceA) 

      The iceA gene was discovered in H. pylori isolates from individuals 

with PUD and gastritis. IceA has at least two alleles, iceA1 and iceA2  

(Subsomwong et al., 2017). When H. pylori came into contact with human 

epithelial cells, the expression of iceA1 increased. The iceA1 genotype was 

linked to increased mucosal IL-8 expression and acute antral inflammation. 

Furthermore, adhesion to gastric epithelial cells in vitro promotes iceA1 

transcription (Šterbenc et al., 2019). However, iceA2 has no resemblance to 

known genes, and the function of the iceA2 product is unknown, despite the 

fact that this genotype is related to asymptomatic gastritis and non ulcer 



Chapter Two ……………………….………………………………………………………..Literatures Review  

 
19 

dyspepsia (Kabamba et al., 2018). There is no significant relationship 

between iceA2 and the distribution of peptic ulcer disease (Shiota et al., 

2012). The research also revealed that iceA1-positive for H. pylori infection 

considerably increased the overall risk of peptic ulcer illness, particularly in 

the People's Republic of China. The iceA2 gene status and clinical results 

of H. pylori infection show no significant link; nonetheless, H. pylori iceA1 

genotype is the most common epidemic strain in the People's Republic of 

China  (Huang et al., 2016).  

2.6.6. Outer Membrane Vesicles 

       H. Pylori also produces outer membrane vesicles (OMVs) that pinch 

away from the bacterium's surface. CagA and other virulence factors are 

found in membrane-associated with cytoplasmic components of these outer 

membrane vesicles. External membrane vesicles may function as "dummy 

targets" for the immune system, aiding immune evasion in addition to 

providing an additional delivery channel for the virulence factor  (Olofsson 

et al., 2010) . These OMVs are taken up by gastric epithelial cells via 

clathrin-dependent endocytosis or a clathrin-independent process once they 

are released (lipid raft-mediated mechanism) (Olofsson et al., 2014). 

Furthermore, H. pylori OMVs have been shown to shield the pathogen 

from the harmful effects of reactive oxygen species respiratory burst 

(Lekmeechai et al., 2018). 

2.7. Signs and Symptoms of H.pylori infections 

      More than 81 percent of people have H. pylori infection, but there are 

no symptoms of illness  (Boyanova, 2011; Salillas and Sancho, 2020) . 

However, multiple studies have related Helicobacter bacteria to a variety of 

digestive system illnesses. Several symptoms distinguish these disorders, 

the most famous of which are  dyspepsia ,  acidity ,  black stool ,  vomiting 

, (weight loss), and  pain in the abdomen . These symptoms vary, and the 
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severity of the illness varies from person to person and is determined by the 

individual and the degree of the infection  (Ryan and Ray, 2010) . H. pylori 

infection has been linked to a variety of diseases that occur outside of the 

stomach, including diabetes, cardiovascular disease, dyslipidemia, and 

reproductive abnormalities  (Jani and Günter, 2010) . 

2.8. Immune Response for H. pylori 

        Immune cells are required for both innate and adaptive immunity, as 

they play critical and distinct roles in illnesses .H. pylori is suffocated by 

neutrophils, macrophages, and lymphocytes, which inhibit its 

multiplication. Such robust immunity causes significant inflammation in 

response to H. pylori infection, despite the fact that some H. pylori can 

survive in hostile conditions. Intriguingly, host interactions with H. pylori 

enhance allergy and inflammatory bowel illness, particularly in youngsters 

(Oertli et al., 2012). Furthermore, childhood  infection with H. pylori 

appears to be common, which may be explained in part by decreased 

stomach acidity (Waldum et al., 2016).  When compared to adults, this 

behavior is strongly related to a high number of Treg cells (Stein et al., 

2013). H. pylori infection induces an inflammatory response that is also 

oxidative and causes chronic active inflammation with a mixture of 

neutrophils, plasma cells, T-cells, and B-cells with the production of 

interleukins (1,2,6,8), tumor necrosis factor (TNFα), and interferon γ (IFN-

γ)  (Omar et al ., 2019).  H. pylori specific T lymphocytes may be 

stimulated in Peyer's patches, move to mesenteric lymph nodes, and then 

congregate in the stomach mucosa (Shi et al., 2010) . Following infection, 

neutrophils and mononuclear cells activated by H. pylori and their products 

infiltrate H. pylori infected gastric mucosa and stimulate the transcription 

and synthesis of several pro inflammatory cytokines, such as interleukin 

(IL)-1, IL-2, IL-6, IL-8, and tumour necrosis factor (TNF)-and anti-
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inflammatory cytokines (e.g. IL-4 and IL-10) (Sugimoto et al., 2010). 

Increased inflammatory cytokine production in response to H. pylori 

infection causes increased stomach mucosal inflammation by binding to 

particular receptors on target cells (Kronsteiner et al., 2016).   Unlike the 

majority of bacterial germs that cause sickness and are then eradicated by a 

pathogen-specific immune response, H. pylori causes an infection that can 

last for years or even a lifetime, despite the activation of a robust immune 

response, both innate and adaptive (Walduck et al., 2015). As a result, H. 

pylori developed many adaptability mechanisms that allow the bacterium to 

avoid immune monitoring  (Larussa et al., 2015) . 

2.8.1. Interleukin-8 

       Interleukin-8 (IL-8) is a member of the chemokine family, which is 

made up of  low molecular weight cytokines. Endothelial cells and 

macrophages generate the most IL-8, which is critical for inflammation and 

cell migration. It was previously assumed to be a neutron-chemotactic 

factor, but it has now been discovered to be a chemotactic factor for 

basophils, T lymphocytes, and natural killer cells as well (Yeni et al., 

2021). IL-8 has been revealed to have a dominating role in H. pylori 

infected gastric epithelial cells as well as in pathological processes leading 

to gastroduodenal illness (Boonyanugomol et al., 2018).  Increased IL-8 

levels in the gastric mucosa are linked to severe chronic gastritis and 

aggressive gastric cancer development  (Lee et al., 2013). Infection with 

cagA-producing strains is related to increased IL-8 production and a more 

severe degree of inflammation  (Maria et al., 2020). Furthermore, a 2019 

study discovered that higher serum IL-8 levels can precede the diagnosis of 

some cancers. This is because IL-8 can stimulate angiogenesis and 

accelerate tumor development(Sun et al., 2019). Because H. pylori bacteria 

may promote IL-8 secretion via the OipA protein on their surface, it 
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appears that the higher density of  H. pylori, the higher the OipA protein 

that can trigger IL-8 secretion. Active OipA proteins have been linked to 

severe gastritis and stomach cancer (Oleastro and Ménard, 2013). 

2.9.  Diagnosis of H. pylori  

2.9.1. Noninvasive Test 

2.9.1.1. 
13 C urea Breath Test  

        The 
13

C urea breath test (UBT) is a commonly accessible test with a 

diagnosis accuracy of more than 95%. UBT is widely available since breath 

samples are simple to obtain and may even be mailed to a central 

laboratory for examination. Furthermore, UBT is important for 

epidemiological investigations prior to endoscopy and notably for 

measuring the success of eradication programs    (Leal et al., 2011) .  It is a 

noninvasive test that is advised before therapy and is favored for verifying 

infection elimination. Proton pump inhibitors and antibiotic medications 

have an impact on the outcomes of this test  (Hunt et al., 2011). A doctor or 

a clinician's assistant performs the urea breath test. The proportion of 

carbon recovered throughout the collecting period, as well as counts per 

minute, were utilized as criteria (Ferwana et al., 2015) . To identify H. 

pylori infection, threshold values exceeding 4% or 5% are typically 

employed , a wide range of threshold counts per minute, ranging from more 

than 25 to more than 1000 counts per minute, has been used to diagnose H. 

pylori infection (Ferwana et al., 2015) . The urea breath test is a reliable 

method for diagnosing H. pylori infection in patients with an intact 

stomach, but the sensitivity and specificity of the UBT in patients after a 

partial gastrectomy are variable due to the lower bacterial load. They 

evaluated the breath identification document in such patients and 

established that this continuous UBT had a better positive predictive value 

than RUT (0.62 and 0.35, respectively). The negative predictive value for 
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both approaches was high, at 0.92 and 0.95, respectively   (Pacheco et al., 

2013).  

2.9.1.2. Stool Antigen Tests 

        It has a good level of sensitivity and specificity both before and after 

therapy (Hunt et al., 2011). It has limited predictive value for H. pylori 

associated illnesses (Segamwenge et al., 2014) . Rapid polyclonal tests are 

notorious for their generally low level of accuracy, but the data suggest that 

they are different from the newer stool antigen test . The polyclonal 

enzyme immunoassay was tested on the feces of 515 people and found to 

be as accurate as histology, the quick urease test, and the urea breath test, 

with an accuracy of 93.6–95.9 percent. In the situation of atrophic gastritis 

and intestinal metaplasia progression, as well as in patients beyond the age 

of 40, this novel stool antigen test still provided excellent diagnostic 

performance (Korkmaz et al., 2013). 

2.9.1.3. Antibody‐based Tests (Serology)  

      The serological technique is a non-invasive way of screening H. pylori 

infection and is excellent for identifying recent or prior pathogen exposure. 

Traditional serological tests primarily identify H. pylori specific 

immunoglobulins such as IgA, IgM, and IgG in serum rather than in saliva 

and urine due to the lower titer of antibodies in these samples in contrast to 

serum (Abadi, 2018) . The most frequently accessible test for the 

identification of H. pylori is serological test, which has a strong negative 

predictive value. Furthermore, serology is the only test that is not 

influenced by local changes in the stomach, which can provide misleading 

negative findings in other tests. A validated immunoglobulin G (IgG) 

serology test, enzyme linked-immunosorbent assay (ELISA), may also be 

utilized in patients using proton pump inhibitors if they cannot be stopped 

for at least 2 weeks. This is the situation when ulcer bleeding occurs, as 
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well as when antibacterial and anti-secretory medications have been used 

recently (Khalifehgholi et al., 2013).  

        The presence of  H. pylori in the body triggers an immunological 

response. 3–4 weeks after infection, antibodies to H. pylori emerge in the 

blood . These antibodies can be identified using one of three methods: the 

enzyme-linked immunosorbent assay (ELISA), latex agglutination assays, 

or Western blotting. The most commonly used approach is ELISA (Best et 

al., 2018) .  Antigen-specific immunoglobulins (antibodies) arise as a result 

of ongoing infection, prior infection, or non-specific cross-reacting 

antibodies  (Best et al., 2018) . As a result, a serological test can be 

employed for H. pylori primary diagnosis or test confirmation. Serological 

testing should not be performed for treatment follow-up since quantitative 

antibody levels do not fall appreciably for a long period after effective 

eradication. Furthermore, false-positive serologic tests are prevalent in 

communities with a low frequency of H. pylori infection (less than 40%) 

because the positive predictive value of serology is dependent on the 

prevalence of H. pylori infection in the region under consideration  

(Stefano et al., 2018) . Use of proton-pump inhibitors, antibiotics, or 

bismuth preparations, gastrointestinal hemorrhage, or gastric mucosa 

shrinkage had no effect on serological test (Malfertheiner et al., 2017). The 

specificity and sensitivity of serological testing vary. According to one 

meta-analysis, the test's sensitivity and specificity were 85% and 79%, 

respectively. Another study found sensitivities ranging from 76% to 84% 

and specificities ranging from 79% to 90%  (Stefano et al., 2018). 

2.9. 2. Invasive Test  

2.9.2.1.Endoscopic Imaging 

       Upper endoscopy is very important in the diagnosis of H. pylori 

gastritis since H. pylori infection is significantly linked to stomach cancer. 
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However, research has revealed that traditional image-enhanced endoscopy 

(IEE) using white light imaging (WLI) does not allow for the identification 

of a wide spectrum of gastric mucosa inflammations (Bessède et al., 2017).  

During an upper endoscopy, there is rising interest in better imaging of 

pathological alterations in the stomach mucosa and identifying H. pylori 

infections in real time. Real-time H. pylori imaging might minimize the 

cost of diagnosis and therapy. Narrow band imaging is a novel form of 

visual endoscopy that uses a laser light source to diagnose precancerous 

alterations in the stomach mucosa as well as H. pylori infection. White 

light imaging (WLI), blue laser imaging (BLI), BLI-bright, and linked 

color imaging are the four observation modes offered by the new IEE 

system, which includes two laser light sources (LCI). LASEREO is a 

revolutionary form of visual endoscopy developed in Tokyo (FUJIFILM 

Co., Tokyo, Japan)  (Nakashima et al., 2018) .  The endoscopic Kyoto 

classification score, which was newly devised, is based on the total of the 

following endoscopic findings: atrophy, intestinal metaplasia (IM), 

increased folds, nodularity, and redness (Kato, 2016). The Kyoto 

classification, which ranges from 0 to 8, is thought to offer an assessment 

of stomach cancer risk (Toyoshima et al., 2018) . The narrow band imaging 

(NBI) results, which employ blue light from a laser source (415 nm) to 

show the vascular architecture of the stomach mucosa, appear to be more 

promising . (Tongtawee et al., 2015) used conventional NBI to predict H. 

pylori infection based on different patterns of stomach mucosa . 

Surprisingly, particular morphological features, notably reddish-depressed 

lesions, were commonly detected in connection with H. pylori eradication 

using this approach ( Tahara et al., 2017 ; Kotachi et al., 2018 ) . After H. 

pylori eradication, NBI magnifying endoscopy was found to be superior to 

WLE and chromoendoscopy in detecting early stomach cancer  (Horiguchi 

et al., 2017) . On the other hand, Horiguchi et al.(2018) showed that 
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confocal laser endomicroscopy was more accurate than NBI for grading 

stomach premalignant lesions.  Another IEE technology that predicts H. 

pylori by the microvascular architecture of the gastric mucosa is 

magnification endoscopy (ME). A meta-analysis evaluated ME's diagnostic 

efficacy in predicting H. pylori infection. "Pit plus vascular pattern" was 

one of the endoscopic criteria for H. pylori diagnosis. According to the 

meta-analysis, ME had a good level of diagnostic accuracy in predicting H. 

pylori infection (Dore and Pes, 2021). ME, on the other hand, necessitates 

specific training in picture interpretation and is hence rarely employed in 

regular practice. 

2.9.2.2.  Rapid Unease Testing (RUT) 

      The rapid urease test (RUT) detects the activity of the H. pylori urease 

enzyme, which breaks the test reagent urea to create ammonia. Ammonia 

raises pH, which the phenol red indicator detects ( Vaira et al. ,2010; Pohl 

et al. 2019; Pichon et al., 2020) . The RUT is a low-cost, quick, and 

typically highly specific test. The Maastricht V Consensus Report 

authorizes the use of RUT for initial diagnosis, and a positive test result 

allows for the prescription of eradication, but it does not advocate the use 

of a rapid urease test to evaluate eradication following treatment due to its 

lack of sensitivity and high false-negative rate (Malfertheiner et al. ,2017) . 

However, if we obtain biopsies from both the corpus and the antrum, the 

test's sensitivity improves  (Tonkic et al., 2018) . Some positive results 

occur within an hour, and at the incubator, they must be retained for 24 

hours, after which the results are negative, as a positive result is frequently 

provided (false positive). The reason for this might be that the higher 

channel includes blood  (Lopes et al., 2014) . A quicker urease test is more 

cost-effective than the Campylobacter-like organism test, according to 

prospective research (the CLO test). Furthermore, investigations have 
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shown that stomach biopsy specimens maintained in the RUT gel for 30 

days may still be utilized to confirm a H.pylori infection and test for 

clarithromycin susceptibility  ((Nisha et al., 2016). 

2.9.2.3.  Histology  

       Histology is regarded as the gold standard in the direct diagnosis of 

H.pylori gastritis. The most common approach is Giemsa staining, and 

immunostaining improves sensitivity and specificity  (Lee and Kim, 2015) . 

It is suggested to obtain at least two biopsies to diagnose H. pylori; the 

optimal choice is two biopsies from the antrum and one from the corpus. 

When H. pylori is translocated from the antrum to the corpus, a biopsy 

from the corpus is especially beneficial for providing good findings if the 

patient has been on PPI for a long time (Lee and Kim, 2015). 

Histopathology's accuracy in detecting H. pylori may be influenced by 

several host variables. Proton pump inhibitors should be halted for at least 

two weeks before histology, according to the Maastricht IV Consensus 

Report (2010) . Although it is commonly known that peptic ulcer bleeding 

reduces the sensitivity of H. pylori diagnostic testing, studies have shown 

that histology is a very accurate test independent on the presence of 

bleeding (Iqbal et al., 2013) . The histology method's specificity can 

approach 100% and its sensitivity can reach 91–93%  (Lopes et al., 2014) . 

Biopsies stained with hematoxylin and eosin have a low sensitivity (66%) 

and a low specificity (88%). In patients with peptic ulcer bleeding, the 

histological sensitivity drops to 70%; nonetheless, it remains a very reliable 

test when compared to the fast urease test or culture, independent of the 

presence of the bleeding  (Lee and Kim, 2015). 

2.9.2.4. Culture 

      Most information regarding H. pylori may be gathered via isolated 

cultivations of  H. pylori from stomach biopsy tissues. The cultivations 
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enable not only the isolation and identification of a pure culture of H. 

pylori, but also the investigation of the pathogen's morphological, 

biochemical, and biological features, as well as the pathogenicity factors of 

H. pylori. The bacteriological approach of the study enables the 

determination of antibiotic resistance in H. pylori as well as dynamic 

monitoring of it  (Pichon et al., 2020). Microbiological culture from 

endoscopy-based stomach biopsies is regarded as conclusive evidence of 

H. pylori infection. The specificity of H. pylori culture from stomach 

biopsies is good, but the sensitivity is poor. The culture is 100 percent 

specific, but the sensitivity ranges from 85 to 95 percent. For the regular 

diagnosis of H. pylori, in vitro culture technique need a specialized 

transport media, precise incubation conditions, and growth medium due to 

the bacterium's finicky and fragile nature ( Wang et al., 2015; 

Miftahussurur and Yamaoka, 2016). Bacteriological investigation is a time-

consuming procedure that involves at least two biopsies from the stomach. 

To keep this microbe alive, rigorous adherence to the regulations for 

shipping biopsy samples for culture is required. It's best to seed the material 

on the same day it arrives at the lab. Biopsies samples are incubated in 

microaerophilic settings with a 5% oxygen concentration. The cultures are 

then identified, and their morphological and tinctorial features, as well as 

their antibiotic sensitivity (amoxicillin, clarithromycin, and metronidazole), 

are determined (Pichon et al., 2020). Following the collection of tissue 

biopsy samples with a periscope device, the tissues are crushed with a 

sterile ceramic mortar. The samples are cultured on a specific medium to 

identify H. pylori. This procedure is one of the tests. The key test for 

identifying the susceptibility of H. pylori bacteria to certain antibiotics, 

which is vital in selecting the most effective medications for treating this 

bacteria (Di Rienzo et al., 2013). As with every diagnostic tool, the 

bacteriological research method has advantages and problems, which 
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typically restrict its broad usage in clinical practice. The most serious 

disadvantages are the necessity for specialized laboratory equipment and 

reagents, specialized nutritional media, and specially trained personnel. All 

of this is accompanied by hefty material prices .  False-negative findings 

are caused by non-adherence or incorrect adherence to the test procedure, 

such as poor sample quality, delayed transit, exposure to an aerobic 

environment, or an unskilled microbiologist  (Pichon et al., 2020). 

2.9.3. Molecular Invasive and Non-Invasive Methods for H. pylori 

      Molecular diagnostic procedures are based on the amplification of 

nucleic acids using a traditional polymerase chain reaction (PCR) or real-

time PCR (RT-PCR). H. pylori DNA can be found in stomach biopsies, 

saliva, feces, or dental samples. Depending on the material used, PCR can 

be considered an intrusive or non-invasive method of identifying H. pylori. 

It has up to 95% sensitivity and 95% specificity (Szymczak et al., 2020). 

Molecular approaches are more expensive than other methods, and the 

laboratory must have the necessary equipment and knowledge. PCR 

enables the identification of particular mutations that contribute to 

antibiotic resistance and bacterial virulence factors such as Cag A and 

VacA. 

      A variety of molecular tests for H. pylori and clarithromycin resistance 

are commercially available. Several investigations have discovered that the 

technique's sensitivities and specificities vary based on the DNA extraction 

process and the PCR test employed. The H. pylori Taqman® real-time PCR 

test has a high sensitivity of 93.8 percent in stool specimens. When 

compared to the stool antigen test and culture from gastric biopsy 

specimens, the ClariRes assay has poor sensitivity (varying from 63% to 

84%) for H. pylori identification in stool specimens (Pohl et al., 2019). In 

comparison to other approaches, the 16S rRNA gene is a substantially more 
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sensitive method for identifying H. pylori in stomach biopsies (Godbole et 

al., 2020). H. pylori DNA sequencing from stomach biopsy tissues is a 

time-consuming process. The strains must be cultured from multiple gastric 

biopsy specimens, and multiple colonies must be picked from agar plates 

for DNA extraction so that drug-resistant subpopulations are not missed; 

the strains must be sequenced with sufficient coverage to detect hetero 

resistance; typically, multiple susceptible and resistant strains of H. pylori 

are sequenced (Pohl et al., 2019).  

2.10. Molecular typing by repetitive PCR  

       Repetitive sequence-based PCR (rep-PCR) has been detected as an 

efficient technique  for typing  bacterial strain. In this technique, three 

types of primer sequence are used, which are complementary with three 

types of repetitive elements include; ERIC, BOX, and REP.  ERICs are 

enterobacterial repetitive intergenic consensus of Enterobacteriaceae 

family with 126 base pairs length (Hiett & Seal, 2009) . The ERIC-PCR 

approach is a straightforward method for distinguishing bacteria strains 

recovered from various sources. This approach has been found to have 

increased repeatability and excellent discriminatory power for the 

investigation of bacterial genomes (Wieczorek, 2009) .  It is a molecular 

method for bacterial species genotyping and epidemiological study. The 

use of ERIC has a higher potential for studying the formation of bacterial 

interspersed repetitive patterns. Furthermore, it provides extensive 

information to allow for comparative study across a large variety of 

bacterial species (Londero et al., 2019; Moosavian & Emam, 2019) . The 

ERIC technique has been used in a variety of areas of research, including 

veterinary microbiology, food microbiology, and, in particular, various 

clinical areas dealing with human infections in both the hospital and 

community( Guimarães et al., 2011 ; Bakhshi et al., 2018 ).   
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3.1. Materials 

3.1.1. Equipment and instruments 

      The equipment and  instruments  used in the study were listed  in table  
(3-1) . 

Table (3-1)  Equipment and instruments used in this study with their 

company names and country of origin 

Equipment and instruments Company/origin 

Anaerobic jar BBL /England 

Auto processer Leica / Germany 

Autoclave Astell / England 

Camera Nikon/Japan 

Centrifuge Hitachi / Japan 

Cool box Colemon /Eygpt 

Cylinder Schott Duran /Germany 

Deep freeze Augelantoni /Italy 

Electrophoresis Bioneer/ Korea 

ELISA system Paramedical / Italy 

Endoscope and forceps Olympus / Japan 

Eppendorf  tubes BioBasic/ Canada 

Filter paper New star /China 

Flask Fisher Hamilton /USA 

Gel tube High top / China 

Graduated tube G lab /China 

High Speed Cold centrifuge Thermo Fischer/Germany 

Hood Marubeni / Japan 

Hot plate with Magnatic sterrier IKA / Labortechnik 

Incubator Marubeni / Japan 

Loop High top   /China 

Micropipettes 5-50, 0.5-10,100 1000µl CYAN/ Belgium 

Microscope Optika     /Italy 

Microtome Microm /Germany 

Millipore 0.22 Micro Lab scientific/China 
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Nanodrop Thermo / USA 

Oven Memmert /Germany 

Parafin dispenser Histo-line / Italia 

PCR Thermocycler BioRad/USA 

PCR tube Ependroff / USA 

PH test paper Rick lab/ China 

Plain tube Arth Al-rafidain for lab /China 

PowerPac HC Electrophoresis Power Supply BioRad/USA 

Pteri dish Firatmet / China 

Rack Bioresearch / USA 

Refrigerator Hyundai /Korea 

Sensitive balance Sartorious / Germany 

Slide G lab /China 

Stool cup New star /China 

Syringe Kilanimedical/ Jordan 

Tips Sterellinated /U.K 

Tube Rack Double Panel Microcentrifuge PCR 
Centrifuge Tube Holder 

P-ABC/ USA 

U.V Transilluminator Wised/Korea 

Vortex CYAN/ Belgium 

Water Bath Polyscience/ USA 

Wooden stick Meheco /China 

 

3.1.2. Chemicals and Biological materials 

      The  chemicals and Biological materials used in the present study were 

listed in table  (3-2) . 

Table (3-2) Chemicals and Biological materials 

Chemicals and  Biological materials Company/Origin 

Amphotericin B Liofilchem / Italy 

Catalase test Al-mothalath al-massy / Iraq 

Ethanol Fluka,AG,Buchs / Germany 

Formalin BDH-chem.Ltdbool /England 

Glycerol Sigma / USA 
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Gram stain Himedia / India 

Normal saline Pioneer /Iraq 

Oxidase test Himedia / India 

Phosphate buffer saline Himedia / India 

Polymxin B Liofilchem / Italy 

Tissue – tek paraffin wax Sakura / Japan 

Trimethprim Bioanalyse / Turkey 

Urea powder Rubilarbor chemical CO.,LTD/ Syria 

Urea solution Oxoid / England 

Vancomycin antibiotic Bioanalyse / Turkey 

Xylene mixed isomers BDH-chem.Ltdbool /England 

 

3.1.3. Culture Media 

     The culture media employed in this study were listed in the table (3-3). 

Table (3-3): Culture media used in this study 

No

. 

Media Company Origin Purpose 

1 Brain heart 

infusion broth  

Neogen USA Used for activation and maintenance of 

bacteria 

2 Columbia agar 
base  

Liofilchem Italy For isolation and cultivation of a wide variety 
of fastidious microorganisms. Such as  H. 

pylori 

3 Urea agar base 

 

Himedia India Used to investigate bacterial capacity to 

produce urease  enzyme 

3.1.4. Commercial Kits 

     The commercial Kits used in the current study were  listed in the 
following table . 

Table (3-4)  Commercial Kits 

Commercial Kits Company / Origin 

H .pylori antibody test kit High top /China 

H .pylori antigen test kit High top / China 

H .pylori IgG ELISA kit Abcam / USA 

H .pylori IgM ELISA kit Bt lab / China 

Interleukin 8 kit Elabscience / USA 
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3.1.5. Chemical  materials and solutions of Polymerase Chain       

Reaction( PCR ) 

     The Chemicals materials and solutions of  PCR used in the present study 

were showed in table (3-5) .  

Table (3-5) Chemicals materials and Solutions of  PCR  

Chemicals and Solutions Company / Origin 

Absolute ethanol CHEM-LAB/ Belgium 

Agarose iNtRON / Korea 

DNA Marker ladder 1500-100bp iNtRON / Korea 

Ethidium bromide BioBasic/ Canada 

Free nuclease water Bioneer/ Korea 

10xTBE buffer (Tris- Boric acid- EDTA) iNtRON / Korea 

  

3.1.6. Kits of Polymerase Chain Reaction ( PCR) 

      The Kits' contents that were  used for  Polymerase Chain Reaction 

were clarified in table (3-6) . 

Table (3-6) Kits Contents  

No. Kit Company Country 

1 G-spinTMTotal DNAExtraction Kit iNtRON Korea 

 Buffer CL   

Buffer BL 

Buffer WA 

Buffer WB 

Buffer CE 

Spin column 

Collection tube 2ml 

Proteinase K 11mg/ml 

2 GoTaq® G2 Green Master Mix kit Promega USA 

 Taq DNA polymerase    

dNTPs (dATP, dCTP, dGTP, dTTP) 

Tris-HCl pH 9.0, KCl, & MgCl2 

Stabilizer and Tracking dye  
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3 Presto™Stool DNA Extraction Kit Geneaid USA 

 
ST1 Buffer  

  

ST2 Buffer  

ST3 Buffer  

Wash Buffer2 

 Elution Buffer 

Inhibitor Removal Column 

Spin column 

Collection tube 2ml 

 

3.1.7. Primers of Polymerase Chain Reaction  

      The PCR primers  used for diagnosis  H.pylori and detection of 

virulence genes were designed according to references and NCBI- 

Genbank. These primers were synthesized by (Scientific Researcher Co. 

Ltd, Iraq) as following table. 

Table (3-7)  Primers used in PCR to amplify 16SrRNA and virulence factors 

genes 

Target gene Primer pair (5′-3′) Product 

Size(bp) 

References 

16SrRNA F: CTGGAGAGACTAAGCCCTCC 

R: AGGATCAAGGTTTAAGGATT 

446 (Singh et al., 2008) 

ERIC ERIC1 : ATGTAAGCTCCTGGGGATTCAC 

ERIC2 : AAGTAAGTGACTGGGGTGAGCG 

 (Finger et al., 2006) 

cagA F:CAAGCCCTAGCCGAACTCAA 

R:GCTTCTGACACTGCCTGACT 

 

599 

NCBI-Genbank 

vacAs1/S2 F:ATGGAAATACAACAAACACAC 
R: CTGCTTGAATGCGCCAAAC 

259/286 (Idowu et al., 2019) 

vacAm1 F:GGTCAAAATGCGGTCATGG 

R: CCATTGGTACCTGTAGAAAC 

290 

vacAm2 F:CATAACTAGCGCCTTGCAC 
R: GGAGCCCCAGGAAACATTG 

352 
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IceA1 F:CGTTGGGTAAGCGTTACAGAATTT  
R:TCATTGTATATCCTATCATTACAAG 

558 (Essawi et al., 
2013a) 

IceA2 F:GTTGTCGTTGTTTTAATGAA 
R:GTCTTAAACCCCACGATTAAA 

120 

UreaseA gene 

HPU 

F: GCCAATGGTAAATTAGTT   

R: CTCCTTAATTGTTTTTAC  
   

411 (Ashton-Key et al., 

1996) 
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3.1.8. Study design 
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3.1.9. Sterilization methods 

3.1.9.1. Moist heat sterilization 

      The solid and liquid culture media and solutions were sterilized by 

autoclaving at a temperature of 121 °C for a period of fifteen minutes 

(MacFaddin, 2000). 

3.1.9.2. Sterilization by filtration 

       Heat-sensitive solutions such as antibiotics and urea were sterilized 

using a millipore filter with a diameter of 0.22 microns (MacFaddin, 2000). 

3.1.10. Preparation of culture media  

3.1.10.1. Modified Columbia urea agar ( MCUA) media 

      This medium was prepared by dissolving 44 g of Columbia Agar Base 

in 1 liter of distilled water and it was modified by adding 0.0012 mg of 

phenol red, which was dissolved by boiling and sterilized by autoclave  at a 

temperature of 121 °C for 15 minutes, after that it was left to cool at a 

temperature of 55 °C. Then,50 ml of human's blood was added and 

supplement the media with 5 mg of vancomycin, 10 mg of amphotericin, 5 

mg of trimethoprim, and 2500 units of polymyxin, in addition to 10 mg of 

hemin and 20 g of urea. These materials were sterilized by 0.22 mm 

Millipore  filter paper. Then mixed  well and put  in a Petri dish (20-22) 

mm and left  to cool, then put it in the refrigerator at a temperature of 4 °C 

until use (Al-Sulami et al., 2008a). 

3.1.10.2. Urea agar base media 

      This medium was prepared according to the manufacturer's instructions,  

by dissolving 24 g in 950 ml of distilled water, then sterilized by autoclave 

at a temperature of 121 °C for 15 minutes and left to cool at a temperature 

of 50 °C. Then 50 ml of 40% urea solution was added to it and mixed well, 
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then distributed in glass or plain tubes at a rate of 3-5 ml in a slanting 

position and  keep it in the refrigerator until use. 

3.1.10.3.Brain Heart infusion broth media 

     This medium was prepared according to the manufacturer's instructions, 

by dissolving 37 g of the powder in 1 liter of distilled water, mixed well, 

sterilized by autoclave at a temperature of 121 °C for 15 minutes, and left it 

to cool at a temperature of 50 °C and dispensed in a Petri dish , then 

allowed to cool and kept in the refrigerator at 4 ° C. 

3.1.11. Solutions 

3.1.11.1. Normal Saline 

    It has been used Normal Saline solutions that was ready made ( Pioneer / 

Iraq ) .  

3.1.11.2. Phosphate  Buffered Saline 

     It was prepared according to the manufacturer's instructions ( Himedia / 

India) .  

3.2. Methods 

3.2.1. Ethical considerations 

       Consent was obtained from patients participating in this study. 

3.2.2. Patients 

      This study was conducted in Al- Diwaniyah Governorate and included 

133 patients and 20 healthy individuals as a control group .Their ages 

ranged between 11 and 56 years old, and they were males and females. 

Blood  specimens were obtained from patients in Al- Diwaniyah Teaching 

Hospital . Stool  and biopsy specimens were obtained from patients in the 

Gastroenterology Division inside the hospital . The study extend  from 

October 2021 to March 2022 . Patients with gastroenteritis were diagnosed 



 Chapter Three  ….................................………….….……………….. Materials and Methods  

 

 
40 

by the specialist doctor. Demographic data was collected for patients such 

as age, gender, and area of residence. 

3.2.3.  Specimens collection  

     Specimens were collected from the Consultant Internal Medicine and 

the Division of Gastroenterology at Al-Diwaniyah Teaching Hospital for 

both Sexes, as follows: 

    Blood specimens were collected from patients suffering from    

gastroenteritis, 3–5 ml of the patient’s blood was taken and  placed in a 

tube . The total number of specimens was 133 and 20 blood specimens 

from  healthy people as a control group. 

 Stool specimens were collected at the same time from patients and then 

placed in a sterile container .The number of specimens was 31 

specimens.   

 Tissue biopsy specimens were collected from patients suffering from 

gastroenteritis in the Gastrointestinal Division. Three tissue biopsies 

were removed from the gastric antrum of each patient using forceps for 

endoscopy. Xylocaine for local anesthesia and midozolem were used. 

The total number of biopsies specimens was 32. 

3.2.4. Specimens  preservation 

 The blood serum specimens were placed in a plain tube and kept in deep 

freezing (-70 °C). 

 Stool specimens were placed in a phosphate buffer solution and 

preserved by deep freezing. 

 One of the biopsy specimens was placed in normal saline and then 

preserved by deep freezing for the purpose of PCR, while the second 

biopsy was placed in tubes containing (2-2.5) mL of the brain heart 
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infusion broth medium for the purpose of culture, and the third biopsy 

was placed in the medium of urea agar-base for the rapid urease test. 

3.2.5. Specimens transport 

      A cool box was used for the purpose of transporting specimens as well 

as preserving the media during the work period. Biopsy specimens were 

transferred during a period of 2–4 hours for the purpose of preservation and 

conducting examinations. 

3.2.6. Serum antibody test for Helicobacter pylori detection 

     Blood specimens were collected from patients by 3-5 mL and then 

placed in a gel tube and left at room temperature until the blood clotted. 

The serum was separated from the  specimen  by centrifuging it at 10000  

xg  for (5–10) minutes, after which the sample was ready for testing.The 

inner package did not opend until ready to use . 

       Test procedure : This test was carried out according to the protocol 

provided by the company. The test apparatus was allowed to equilibrate at 

room temperature for 30 minutes (20–30 °C) prior to testing . 

1- One drop of serum (25μl ) was added vertically into the specimen well 

cassette, and then two drops (80-100μl ) of the specimen buffer were added 

into the specimen well cassette. 

2-The results were monitored within 15-20 minutes and the result was valid 

for no more than 20 minutes. 

 Result Judgment: 

 Positive : Two red lines showed. The first line must be in the control 

region (C), and the other line must be in the test region (T). 

 Negative: One red line appeared in the control region (C), and the red 

line was not visible in the test region (T). 
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 Invalid : No red lines appeared or the control line failed to appear, 

which indicatesd a failure of the detector. Check the test procedure and 

repeated the test using a new test device. 

3.2.7. Stool Antigen Test for Detection of Helicobacter Pylori 

       The test can be used immediately after collecting the specimen . The 

specimen kept at a temperature of 2-8 °C for 48 hours before the 

examination, and at a temperature of -20 °C for one year. It used fresh 

specimens. Specimen that repeat freezing and thawing several times cannot 

be used.  

Handling of  Specimens: 

1-  Frozen specimens returned to room temperature before being fully 

exposed (20–30°C). 

2- For solid specimens, the cap of the specimening tube unscrewed and 

then randomly stabbed the specimening rod into the stool specimen  

at three different locations to collect about 50 mg of stool. 

3- For fluid specimens, the dropper held vertically and pulled out stool 

specimens . Then two drops were transferred into the specimen 

collection tube that containing the extraction solution. Attached the 

cap on the  specimen collection tube to the specimen by shaking the 

tube vigorously to mix the specimen with the buffer solution. The 

tube was left for two minutes. 

Test method : 

1-The outer cover was removed and the cassette  was placed on the desk. 

2-The cap of the specimen tube was broken, and 3 drops of the diluted  

specimen were dropped vertically into the specimen well of the cassette. 
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3-Observe the test results immediately within 15–20 minutes, and the 

results were observed immediately invalid for more than 20 minutes. 

Interpretation of result : 

       Positive, two distinct red lines appeared, while the negative one 

appeared at the control area (c), while the invalid did not show red lines, 

and the test was repeated using a new test device. 

       The steps for conducting the analysis that followed was according to 

the instructions attached to the kits supplied by the company. 

3.2.8. Culturing of  Helicobacter pylori 

     The specimens were transferred to the laboratory within a period of 2–4 

hours. The tissue biopsy was placed on a clean and sterile glass slide and 

cut into small pieces using a special scalpel and mixed well or crushed by a 

micropistil inside a tube. Then part of the tissue biopsy mixture was 

transferred by loop and implanted on the culture medium(Brain heart 

infusion broth) after incubation for 24 hours at 37 ° C. Then it was cultured 

in special media (MCUA) by streaking and placed in a sterile anaerobic jar, 

providing the microaerophilic condition of this bacteria. After a period of 

3-7 days, the presence of bacteria was noted. 

3.2.8.1. Microaerophilic condition 

     These conditions were provided by placing wet cotton on top to provide 

moisture. A candle was lit inside an anaerobic jar, and the jar was 

hermetically closed to provide the required gaseous conditions, oxygen gas 

and carbon dioxide. Then put the jar in the incubator at a temperature of 37 

°C for 3–7 days. After the end of the incubation period, the growth of 

bacterial colonies was observed on the culture media . 
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3.2.8.2.Diagnosis of Helicobacter pylori (H. pylori)  

 Morphological tests 

       It was tested colonial characteristics such as shape of the colonies, size 

, color , borders and texture of colonies . 

 Microscopic characteristics (Gram stain) 

      A smear was taken from the colonies of bacteria and diagnosed using 

the Gram method , the smear was spread with drop of normal saline on 

clean slide, fixed by heat and smeared with crystal violet, treated with 

Iodine, decolorized with alcohol and counter stained with carbol fuchsin 

then examined under oil immersion 1000X.   

                                                                           

 Biochemical tests                                                                      

1-Catalase test 

       A drop of hydrogen peroxide (H2O2) (3%) was placed on a glass slide, 

and part of the developing bacterial colony was transferred by a wooden 

stick and mixed with the drop. Bubbles formed within 30 seconds, 

indicating the positiveness of the test(Aryal, 2018) . 

2-Oxidase test 

      The test was based on the presence of specific bacterial oxidases, which 

catalyze electron transfer between electron donors in the bacteria and a 

redox dye (tetramethyl–phenylene–diamine dihydrochloride). The dye's 

color was reduced to a deep purple. A drop of the oxidase enzyme reagent 

was placed on filter paper, and part of the developing colony was 

transferred to the medium through a sterile loop and mixed with the drop. 

The color of the colony changed to purple within ten seconds, evidence of 

the positive test (Forbes et al., 2007). 
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3-Urease test 

       The enzyme urease breaks down urea into ammonia and carbon 

dioxide. Several colonies were transferred by loop to the medium of urea 

agar base, cultured by the streaking method, and incubated at a temperature 

of 37 °C for 24 hours in low air conditions, then the color changed to red or 

pink indicating a positive result (Brown and Smith, 2017). 

3.2.8.3. Preservation of bacterial isolates 

       The isolates of H. pylori to be preserved were cultured on the medium 

of the brain heart infusion broth supplemented with 20% glycerol and kept 

at -20 °C. 

3.2.9. Rapid urease test of biopsy 

       After the tissue biopsy was excised from the patient, it was placed 

directly into a medium urea agar base and incubated at 37 °C for 24 h. 

After that, the color changed from yellow to red or pink, indicating that the 

result was positive. The test also done to colonies on MCUA agar. 

3.2.10. Histopathology 

     A method was relied on (Ahmed, 2016) to make tissue sections for 

biopsies taken from the stomach, as follows: 

1- The specimen was preserved in formalin (5 ml) in a plain tube when it 

was taken from patients. 

2- When the specimen arrived at the laboratory, it was placed in formalin 

at a concentration of 10%. 

3- The specimen was cut and then placed in a capsule that kept the 

specimen for 24 hours and was preserved in formalin. 

4- It was placed in an auto-processor for 24 hours, for each two-hour step, 

as follows: 

 Alcohol  90% 
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 Alcohol  70% 

 Alcohol  50% 

 Formalin 10% 

 Alcohol absolute  

 Acohol absolute 

 Xylen 

 Paraffin wax 

5- The block of paraffin wax was put in the auto dispenser . 

6- Kept it in the freezer (-20°C) after pouring the block for 24 hours until 

the block hardens. 

7- The block was cut with a microtome so that it was spread on the slide. 

 The method of brushing on the water bath, then transferred to the slide 

8- As follows, dyed the slides after cutting with the microtome . 

 Alcohol 100% ( 3  minutes) 

 Alcohol 90% (3 minutes ) 

 Alcohol 70% ( 3 minutes ) 

 Placed the slide in running water for a few seconds. 

 Hematoxylin ( 12 minutes ) 

 Then washed the slides in running water to get rid of the dye until the 

water becomes clear. 

 HCL acid (3-4 seconds )  

Washed the slides with water, then brew for 5 minutes.  

 Eosin (9 minutes ) 

Washed the slides with water until the color of the water becomes 

clear. 

 The slide was taken out and passed the alcohol again. 

  The slides dried and then put them in xylene for the whole day to clean 

the slides.Then the slide was ready to examin under microscope .  
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3.2.11. Diagnosis by enzyme-linked immunosorbent assay (ELISA) 

3.2.11.1. Human Helicobacter pylori  IgM  (Immunoglobulin M ) test 

3.2.11.1.1. Reagents preparation :  

      Wash buffer was diluted at a ratio of 1 ml per (25) ml of distilled water.  

Crystals formed upon dilution, they were gently fused until completely 

dissolved . 

3.2.11.1.2. Assay procedure 

        The procedure of the assay that followed  was according to the 

protocol supplied with the kits as follows: 

1- All reagents were placed at room temperature before used and tested at 

room temperature. 

2- The number of strips required for the examination was determined and 

inserted into the structure. The unused strips were stored at 4°C for one 

month. 

3- Placing an empty well without any solution. 

4- Positive control wells received 50 μl  of positive control, whereas 

negative control wells received 50 μl of negative control. 

5- A total of 40 μl of the diluted sample was added, followed by the 

addition of 10 μl of the sample and thorough mixing. 

6- The plate was covered with a sealant and incubated for 30 min at 37°C. 

7- The sealer was removed, the plate was washed five times with a 

washcloth, and the plate was then filtered on paper towels or other 

absorbent material. 

8-Each well received 50μl of horseradish peroxidase (HRP), which was 

then covered with a leak-proof cap and incubated for 30 minutes at 37 °C. 

9-The sealer was removed and washed off as described above. 
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10-Each well received 50 μl of substrate solution A and 50 μl  of substrate 

solution B, which were then combined. After that, it was heated to 37 °C 

for 10 minutes in the dark. 

11-Each well received 50 μl of stop solution, which caused the blue to 

become yellow. 

12- The optical density (OD value) of each well was determined on the 

spot. Using a microplate reader set to 450 nm within 15 minutes after 

adding stop solution .  

3.2.11.1.3. Quality control & Results 

 Quality control : 

The average OD positive ≥  1.00 

The average OD negative ≤ 0.10 

 Results : 

Cutoff = average negative control value + 0.15 

While OD sample <  cutoff value : negative 

While OD sample ≥ | cutoff value : positive 

3.2.11.2. Human Helicobacter pylori IgG (Immunoglobulin G ) test 

3.2.11.2.1.Reagent preparation  

 All reagents were equilibrated to room temperature (18–25°C) before 

use. 

 Washing solution:  1X wash solution was prepared by dilution of  20X 

wash solution with deionized water. 

 Sample dilution:  before the assay, all samples were diluted 1:100 with 

IgG sample diluent . Dispensed  10μl  sample and  990μl IgG sample 

Diluents into tubes to obtain a 1:100 dilution  and thoroughly mixed 

involving a vortex. 
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3.2.11.2.2. Assay procedure 

1- All materials and reagents prepared in the room have been balanced at 

room temperature before use. 

2- All reagents, controls and samples were prepared according to the 

instructions in the kit supplied by the manufacturer. 

3- As appropriate, 100 μl of all diluted samples and controls were added as 

appropriate wells. Well A1 was then left as a blank substrate. The wells 

were covered with a foil casing. 

4- Incubated for 1 hour at 37°C. 

5- When the incubation was completed, the chip was removed, aspirated 

the content of the wells, and washed each well three times with 300 μl 

of 1X washing solution. Flooding of reaction wells is avoided. The 

interval between washing and suction was less than 5 seconds. 

Complete removal of liquid at every step is essential to perform well. 

After the last wash, the plate flipped over and wiped it with clean paper 

towels to remove excess fluid. 

6- Incubated for 30 min in the dark at room temperature, 100μl of HRP 

conjugate was added to each well, except for A1. 

7- The washing steps were repeated according to the fifth step above. 

8- To each well, 100  μl of the TMB substrate solution was added. and kept 

at room temperature in the dark for precisely 30 minutes. An enzymatic 

process results in the blue hue. 

9- When 100  μl of stop solution was added to all wells in the same order 

and at the same rate as the dissolution of the TMB substrate, the color 

changed from blue to yellow. 

10- The absorbance was measured at  450  nm over 30 min after adding 

the stopping solution. 
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3.2.11.2.3. Calculations 

        To obtain quantitative results in an IU/mL plot, average of the 

absorbance values for the four standards A–D on graph paper (linear/linear) 

in a coordinate system against their corresponding concentrations (0, 15, 

75, and 150 IU/mL) and plot a standard curve (absorptive values on the y-

axis, and concentrations on the x-axis). The results read from this 

calibration curve using the average absorbance values for each patient and 

control sample. To calculate the standard curve, the point-to-point 

mathematical function must be used. 

3.2.11.2.4. Interpretation of Results 

*   >20 IU/mL        Positive 

*  15 – 20 IU/mL    Equivocal 

*   < 15 IU/mL      Negative 

3.2.11.3. Human IL - 8  ( Interleukin 8 ) 

3.2.11.3.1.Reagent preparation  

1- The kit was taken out of the refrigerator 20 minutes before use to 

prepare all the reagents at room temperature (18–25 °C) before use. 

2- The specimens were taken out and placed at room temperature (18–

25C) before being used and mixed well. 

3- The buffer was alleviated for washing in a 25x to 1x work solution. 

4- The reference standard was dissolved into different concentrations . 

5- Diluted the 100x biotinylated detection AB/AG to 1x working solution 

15 minutes earlier before step 1 finished . 

6- The 100x concentrated horseradish peroxidase  ( HRP) conjugate was 

diluted to 1x working solution. 15 minutes before the end of step (2). 
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3.2.11.3.2. Assay procedure 

 Each well received 100 μl of the standard or specimen , which was then 

incubated at 37 °C for 90 minutes. 

 The liquid was removed. 100μl of biotinylated detecting Ab/Ag was 

added and incubated for an hour at 37°C. 

 Aspirated & washed for 3 times. 

  Incubated 100 μl of horseradish peroxidase  (HRP) conjugate for 30 

minutes at 37 °C. 

 Aspirated & washed for 5 times . 

 After adding 90μl of substrate detector, embraced at 37 ° C for 15 

minutes. 

 After that, 50 μl of stop solution added and selected an OD value of 450 

nm immediately. 

 Calculated of results . 

3.2.11.3.3. Calculation of results 

       Average of the repeated readings for each standard and sample, then 

subtract the average standard optical density of zero. Then plot the logistic 

curve of the four parameters on the log-log graph paper with standard focus 

on the X axis and OD values on the Y axis. If the sample OD exceeds the 

upper limit of the standard curve, the test should retested it with an 

appropriate dilution. The actual concentration was the calculated 

concentration multiplied by the dilution factor. 

3.2.11.4. Polymerase Chain Reaction ( PCR ) 

      The PCR technique was used for molecular detection of H. pylori based 

on the 16SrRNA gene and some virulence factor genes. All the PCR 

primers that were used in this technique clarified in  table (3- 7 ): 
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3.2.11.4.1.Tissue  DNA extraction 

1- Sterile 1.5ml microcentrifuge tubes were prepared and then 100 mg 

tissue specimens were transferred to them. 

2-  Each tube received 20 μl  of proteinase K and 200 μl  of CL buffer 

solution, which were thoroughly mixed by vortex before all tubes were 

incubated for 30 min at 58°C. 

3- Each tube received 200 μl of the buffer BL solution, which was 

forcefully vortexed to mix. Following that, all tubes were incubated for 

5 min at 70°C while being turned over every 3 min. 

4- Then, 200μl absolute ethanol was added to the lysate and immediately 

mixed by shaking vigorously. 

5-  DNA spin column was placed in a 2 ml collection tube and all the 

mixture (including any precipitate) was transferred to the column. Then 

it was centrifuged for 1 min at 13,000 rpm. The 2 mL collection tube 

containing the flow through was discarded and the column was placed 

in a new 2 mL collection tube. 

6-  A total of 700μl of WA solution was added to a DNA spin column, and 

then centrifuged for 1min at 13,000 rpm. The flow-through was 

discarded and the column was placed back into a 2 mL collection tube. 

7- To each column, 700 μl of WB Buffer (ethanol) was added. Then it was 

fired for 1min at 13,000 rpm. The flow-through was discarded and the 

column was placed back into a 2 mL collection tube. 

8- All tubes were centrifuged again at 10,000 rpm for 3 min to dry the 

column matrix. 

9- The dried DNA spin column was placed in a clean 1.5 ml 

microcentrifuge tube, and 50μl of preheated CE buffer was added to the 

middle of the matrix. 
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10- To ensure absorption of the elution solution by the matrix, the tubes 

were left to stand for at least 5 minutes. Then it was centrifuged for 1 min  

at 13,000 rpm to extract purified DNA. 

3.2.11.4.2. Stool DNA Extraction  

1- Sample lysis step: 

 A bead beating tube containing ceramic beads was prepared and then 

200 mg of stool sample was transferred to them, followed by 800μl of 

ST1 buffer, vortexed briefly, and then incubated at 70 °C for 5 min. 

Vortexed at full speed for 10 minutes at room temperature. Then it was 

centrifuged at 8000 ×g for 2 minutes at room temperature. 

 A new 1.5 ml centrifuge tube was prepared and 500 μl of the 

supernatant was transferred to it. 

2- PCR Inhibitor Removal step: 

 After 150 μl  of ST2 buffer had been added, it was vortexed for 5 

seconds. The insoluble particles and PCR inhibitors were precipitated 

after it was centrifuged at 16,000 g for 3 min at room temperature after 

being incubated for 5 min at 4 °C. 

 In a 2 mL centrifuge tube, an inhibitor removal column (purple ring) 

was placed. Then, 500μl of the clear supernatant was transferred to an 

inhibitor removal column. Centrifuged at 16,000 x g for 1 minute at 

room temperature and discarded the column. 

 The flow-through solution was stored in a 2 mL centrifuge tube for 

DNA binding. 
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3-DNA Binding step: 

 Immediately after adding 800 μl of ST3 buffer to the flow, the mixture 

was aggressively stirred for 5 s. In a 2 mL collection tube, place the GD 

column (the green ring). 

 The 700μl sample mixture was then transferred to a GD column, 

centrifuged at 16,000 ×g for 1 min at room temperature, and then 

aliquoted. 

 The GD column was returned to a 2 mL collection tube. The remaining 

sample mixture was then transferred to the GD column. Centrifuged at 

16,000 ×g for 1 min at room temperature. 

 The flow-through was discarded, and the GD Column was reinserted 

into the 2 ml Collection Tube. 

4-Wash step: 

 To the GD column, 400μl of ST3 buffer was added. Then it was 

centrifuged at 16,000 ×g for 30S at room temperature. 

 The GD column was placed back into the 2 mL collection tube. The 

efflux was discarded. 

 To the GD column, 600μl of wash buffer was added. Then it was 

centrifuged at 16,000 ×g for 30 s at room temperature. 

 The GD column was placed back into the 2 mL collection tube. The 

effluent was discarded. 

 The empty GD column collection tube was centrifuged at 16,000 ×g for 

3 min at room temperature to dry the column matrix. 

5-Elution step: 

 In a new 1.5 ml microcentrifuge tube, a dry GD column was placed. 

Then 100μl of preheated elution buffer was added to the medium of the 

column matrix. 
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 To allow the elution buffer to be thoroughly absorbed, the GD Column 

was let stand for at least 2 minutes. The purified DNA was then 

centrifuged at 16,000 xg for 2 minutes at room temperature to elute it. 

3.2.11.5. Estimation of Extracted DNA 

     Nanodrop (Thermo Scientific NanoDrop Lite/ USA) was used for the 

purpose of assaying the total extracted DNA, as this device measures DNA 

concentration (ng/μl) and checks DNA purity upon absorbance (260/280 

nm). As following steps: 

 The Nanodrop program was opened, after which the application 

(Nucleic acid, DNA) was selected. 

 Measuring bases were cleaned several times with a dry wipe. Then 2μl 

of nuclease-free water was carefully distilled and placed on the surface 

of the bottom measurement bases to empty the system. 

 Then the Nanodrop sampling arm was lowered and 1μl of the DNA 

sample was measured. 

3.2.11.6. PCR master mix preparation 

      PCR master mix reactions were prepared for all genes using the 

GoTaq® Green PCR master mix kit, and this master mix was done 

according to the company's instructions and as follows: 

Table (3-8)  PCR master mix contents  

PCR master mix Volume 

DNA template 5-50ng 5µL 

Forward primer (10pmol) 2µL 

Reveres primer (10 pmol) 2µL 

GoTaq ®Green PCR master 12.5µL 

PCR water 3.5µL 

Total volume 25 µL 
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       All these materials were placed in PCR tubes. Then, all PCR tubes 

were transferred to an Exispin vortex centrifuge for three minutes at 3000 

rpm, and then placed in a T100 PCR Thermocycler (BioRad-USA). 

3.2.11.7. Conditions of PCR Thermocycler 

        PCR thermocycler conditions protocol for each gene was calculated 

by using Optimase Protocol Writer™  online application and done by using 

conventional PCR thermocycler as clarified in the following tables. 

Table (3-9 )Touchdown protocol of 16SrRNA gene 

Touch Down PCR 

step 

Temp. Time Repeat 

Initial Denaturation 95ºC 2min. 1 

Denaturation 95 ºC 30sec. 

14 cycle Annealing 57.1 ºC decrease 0.5 per cycle 30sec 

Extension 72 ºC 50sec 

Denaturation 95 ºC 30sec. 

19 cycle Annealing 50.1  ºC  30sec 

Extension 72 ºC 50sec 

Final extension 72 ºC 5min. 1 

Hold 4 ºC Forever - 

 

Table ( 3-10)  PCR Thermocycler conditions of cagA, VACAm1 and VACAm2gene 

Cycling Conditions 

 

Target 

gene 

   No. 

Of 

cycles 

Hold Final 

Extension 

Extension Annealing Denaturation 

35   
 
4 °C 

72C˚ 5 min 72C˚ 1 
min 

58 C˚ 30S 95C˚ 30 S 95C˚ 3 min cagA  

29   72C˚ 5 min 72C˚ 30S 56C˚ 30S 

 

95C˚ 30 S 95C˚ 2 min VACAm1 

29   72C˚ 5 min 72C˚ 40S 57.8 C˚ 30S     95C˚  30 S 95C˚ 2 min VACAm2 
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Table ( 3-11)  Touchdown protocol of VACA S1/S2 gene 

Touch Down PCR 

step 

Temp. Time Repeat 

Initial Denaturation 95ºC 2min. 1 

Denaturation 95 ºC 30sec. 

14 cycle Annealing 58.3 ºC decrease 0.5 per cycle 30sec 

Extension 72 ºC 30sec 

Denaturation 95 ºC 30sec. 

19 cycle Annealing 51.3  ºC  30sec 

Extension 72 ºC 30sec 

Final extension 72 ºC 5min. 1 

Hold 4 ºC Forever - 

 

Table ( 3-12)  Touchdown protocol of Ice A1 gene 

 

 

Touch Down PCR 

step 

Temp. Time Repeat 

Initial Denaturation 95ºC 2min. 1 

Denaturation 95 ºC 30sec. 

14 cycle Annealing 60.5 ºC decrease 0.5 per cycle 30sec 

Extension 72 ºC 60sec 

Denaturation 95 ºC 30sec. 

19 cycle Annealing 53.5 ºC  30sec 

Extension 72 ºC 60sec 

Final extension 72 ºC 5min. 1 

Hold 4 ºC Forever - 
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Table ( 3-13)  Touchdown protocol of IceA2 gene 

Touch Down PCR 

step 

Temp. Time Repeat 

Initial Denaturation 95ºC 2min. 1 

Denaturation 95 ºC 30sec 

14 cycle 
Annealing 55.4 ºC decrease 0.5 

per cycle 
30sec 

Extension 72 ºC 20sec 

Denaturation 95 ºC 30sec 

19 cycle Annealing 48.4  ºC 30sec 

Extension 72 ºC 20sec 

Final extension 72 ºC 5min. 1 

Hold 4 ºC Forever - 

 

Table (3-14 )  Touchdown protocol of UreaseA HPU  gene 

Touch Down PCR 

step 

Temp. Time Repeat 

Initial Denaturation 95ºC 2min. 1 

Denaturation 95 ºC 30sec. 

14 cycle Annealing 50.0 ºC decrease 0.5 per cycle 30sec 

Extension 72 ºC 50sec 

Denaturation 95 ºC 30sec. 

19 cycle Annealing 43.0  ºC 30sec 

Extension 72 ºC 50sec 

Final extension 72 ºC 5min. 1 

Hold 4 ºC Forever - 
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3.2.11.8.  PCR product analysis 

     The Agarose gel electrophoresis was used to analyze the products of the 

polymerase chain reaction (PCR) as follows: 

1- 1.5% agarose gel was mixed with 1X TBE and melted in the 

microwave for 5 minutes with periodic stirring and then left to cool 

at 50°C. 

2- Then 3μl of Ethidium bromide was added to the agarose gel solution 

prepared in the previous step. 

3- The agarose gel solution was poured into a tray and the comb was 

then fixed in the appropriate position and left to solidify at room 

temperature for 15 minutes. The comb was gently removed from the 

tray. 

4- The gel tray was fixed in the electrophoresis chamber, after which it 

was filled with 1X TBE buffer solution. 

5- A volume of 5μl (DNA tag ladder) was added into the first well, and 

then 10μl of PCR product was loaded into each well in an agarose 

gel and electrophoresed at 100V and 80 AM for 1 h. 

6- After the time was up, the PCR products were photographed using 

UV transilluminator. 

3.2.11.9. Genotyping by ERIC –PCR 

       The ERIC-PCR method was used to genotype H. pylori depending on 

the repetitive DNA region(ERIC) of H. pylori isolates . These methods 

were performed according to (Finger et al., 2006) as follows: 

3.2.11.9.1. ERIC- PCR master mix preparation 

       PCR master mix reaction was prepared using the GoTaq® Green PCR 

master mix kit, and this master mix was done according to the company's 

instructions as follows: 
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Table (3-15)  PCR master mix contents 

PCR master mix Volume 

DNA template 5-50ng 5µL 

Forward primer (10pmol) 2µL 

Reveres primer (10 pmol) 2µL 

GoTaq ®Green PCR master 12.5µL 

PCR water 3.5µL 

Total volume 25 µL 

     Then, the components of the PCR master mix mentioned in the above 

table were added into standard PCR tubes and then transferred to an 

Exispin vortex centrifuge at 3000 rpm for 3 min, and then placed in a PCR 

thermocycler (BioRad-USA). 

3.2.11.9.2.  PCR Thermocycler Conditions 

      The conditions for PCR heat cycling implemented by using touchdown 

protocol, which were more clarified in table(3-16).  

Table (3-16 )  Touchdown protocol of ERIC gene 

Touch Down PCR step Temp. Time Repeat 

Initial Denaturation 95ºC 5min. 1 

Denaturation 95 ºC 30sec. 

14 cycle Annealing 64.9 ºC decrease 0.5 per cycle 30sec 

Extension 72 ºC 1min 

Denaturation 95 ºC 30sec. 

19 cycle Annealing 57.9  ºC 30sec 

Extension 72 ºC 1min 

Final extension 72 ºC 5min. 1 

Hold 4 ºC Forever - 
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      Eric - PCR products were analyzed by agarose gel electrophoresis  

following the same steps mentioned in paragraph (3.2.11.8 ). 

3.2.11.9. 3. Analysis of Fingerprint Data 

      Cluster analysis. The banding profiles produced by ERIC-PCR were 

analysed by using  (Paleontological Statistics version 4.0 ) . Dendrograms  

tree analysis were organized using an  algorithm Ward's  method 

(past326b) .  

3.2.11.10.  Statistical analysis 

      The data were analyzed using the  Statistical Package for Social 

Sciences   (SPSS, United States) Statistics software, version 27. The data 

were presented by finding simple statistical ratios such as percentage, 

mean, standard deviation, and using chi- square test. Pearson correlations 

were used to determine the correlation coefficient. P. value  less than 0.05  

were considered statistically significant  .  
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4- Results and Discussion 

4.1. Blood Specimens 

4.1.1.Detection of  Helicobacter pylori by Serum antibody test  

           As shown in the table (4-1), the number of positive specimens was 

109, at a rate of  81.95 percent, while the negative specimens were 24, at a 

rate of 18.08.%. Figure (4-1) shows the positive results of this test. In a 

study also conducted in Iraq by researcher ( Ali, 2021) , 80% positive 

results for infected patients were diagnosed by serum antibody test, and 

these results were very closed to the results in current study, where the 

percentage was 81.95% . In a study conducted by researcher (Luo, 2015) , 

(55.6%) positive results of serological test were shown for patient 

specimens, and the results of this study differed from the results of present 

study. The difference in results of the studies could be due to the variation 

in the immune response from one person to another (Patel et al., 2014) . A 

serum antibody test is a simple test that does not require effort to complete. 

In addition, it is a qualitative and rapid test for the detection of H. pylori 

antibodies in the blood serum of patients. It can be used in laboratories as a 

routine test and in field surveys where equipment and devices are not 

required (Opekun et al., 2020). 

 

Figure (4-1): The positive results serum antibody tests of patients infected 

with H. pylori 

 

Control 

Test 
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Table (4-1) : Distribution of the number of specimens according to the                                    

serum antibody test for H. pylori into positive and negative 

Total blood 

Samples No. 

Positive Samples % Negative Samples % 

133 109 81.95 24 18.04 

 

4.1.1.1. Distribution of patients according to gender  

        The number of male patients was 66, and positive results appeared in 

50 specimens, at a percentage  of (75.75%), while negative results appeared 

in 16 specimens, at a percentage of (24.24%). As for females, the total 

number was 67 patients, and the number of positive results to serum Ab 

test  reached 59, at a rate of (88.05%), and negative results were 8 at 

(11.94%), and there was a highly significant difference at P<0.05 as the 

results revealed  show in the table (4-2) . It was found that there was a 

significant difference in the incidence of infection between males and 

females .  where  the  observed that the positive results appeared in females 

at a higher rate than in males. The reason for the difference in the 

percentages of positive specimens between females and males may be due 

to the fact that the number of male patients who came to the hospital during 

the study period gave more negative results. Or they may have been 

referred to the hospital for a period of time from the onset of symptoms, 

which showed more negative results than females. 

Table (4-2): Distribution of patients infected with H. pylori according to 

gender by  serum antibody test 

Gender Total No. Positive samples 

No.(%) 

Negative samples 

No.(%) 

Male 66 50(75.75) 16(24.24) 

Female 67 59(88.05) 8(11.94) 

Total 133 109(81.95) 24(18.04) 

X
2
/ P value 55.06/ 0* 

* Highly significant difference at P<0.05 
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4.1.1.2. Distribution of patients according to  residency  

       The patients were divided according to their areas of residence into 

rural and urban areas; the total number of urban patients was 102, and the 

number of positive specimens was 85, at a rate of 83.33%, while the 

negative  specimens  were 17, at a rate of 16.66% .The number of patients 

in rural areas was 31, and the number of positive specimens was 24, at a 

rate of 77.41%, while the negative number was 7, at a rate of 22.58%, with 

a highly significant difference at P<0.05, as shown in the table  (4-3).  It 

was found that there was a significant difference in the incidence of 

infection between urban and rural areas . The results of this examination 

showed that there were more positive specimens in urban areas than in rural 

areas. The reason that the difference between the positive specimens in 

urban areas was higher than in rural areas was due to the fact that more 

people who were included in the study and visited the hospital in urban 

areas than in rural areas. 

Table (4-3): Distribution of patients infected with H. pylori according to residency 

by  serum antibody test 

Residency Total No. Positive samples 

No.(%) 

Negative samples 

No.(%) 

Urban 102 85(83.33) 17(16.66) 

Rural 31 24(77.41) 7(22.58) 

Total 133 109(81.95) 24(18.04) 

X2/ P value 41.15/ 0* 

* Highly significant difference at P<0.05 

4.1.1.3. Distribution of patients according to age 

       The patients were also distributed on the basis of age, and they were 

divided into five categories of patients . The first group ranged in age from 

11 to 19 years. The total number of patients was 22, and the number of 

positive specimens was 18 (81.81%), while the negative specimens were 

four (18.18%). As for the ages of patients (20–28) years , their number was 
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38 specimens; the positive specimens amounted to 32 specimens with a 

percentage of 84.21%, and the negative specimens were 6 specimens with a 

percentage of 15.78% . Patients aged 29–37 years numbered 26, and the 

positive specimens were 21, with a rate of 80.76%, while the negative 

specimens were 5, with a rate of 19.23% . Patients aged (38-46)years 

totaled 31, positive specimens reached 28, at a rate of (90.32%), negative 

specimens were 3 at a rate of (9.67%), and patients between the ages of 47–

56 years totaled 16 patients, the positive specimens were 10 specimens, and 

the rate was 62.5%. As for the negative specimens, there were six 

specimens, and its rate was 37.5% .There is no significant difference in the 

incidence of infection between the age groups at P<0.05 as shown in Table 

(4-4) . It was found that there is no significant difference between the age 

groups and the bacteria can infect patients of all ages. 

Table (4-4): Distribution of patients infected H.pylori according to age by  serum 

antibody test 

Age Interval Total No. Positive samples 

No.(%) 

Negative samples 

No.(%) 

11-19 22 18(81.81) 4(18.18) 

20-28 38 32(84.21) 6(15.78) 

29-37 26 21(80.76) 5(19.23) 

38-46 31 28(90.32) 3(9.67) 

47-56 16 10(62.5) 6(37.5) 

Total 133 109(81.95) 24(18.04) 

X2/ P value 5.71/ 0.221 

*  No significant difference at P<0.05 

4.2.Stool  Specimens 

4.2.1. Stool Antigen Test for Detection of Helicobacter Pylori 

       A total of 31 specimens were collected from the same patients who 

collected blood specimens from them. The specimens were diagnosed with 

this test as 23 of them were positive specimens, with a percentage of 

74.19%, while the negative ones amounted to 8, with a percentage of 
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25.80%. The result of the examination was shown in Figure (4-2) and the 

percentages of results in Figure (4-3) . In a study conducted in San Diego, 

in the United States of America by a number of researchers (da Silva et al., 

2010) , the stool antigen test was used to detect H. pylori in patients with 

gastroenteritis, and the percentage of positive specimens was 88%, and this 

percentage was close to what was reported in current study.  In another 

similar study conducted in Ramadi by researchers (Hussein et al., 2021) 

targeting patients with symptoms of gastrointestinal diseases who attended 

Ramadi Teaching Hospitals, this test was used to detect bacteria, and the 

percentage of positive specimens was 67%, and this percentage was 

somewhat close to the percentage of results shown by present study. Some 

researchers (Majeed et al., 2019) conducted a study in the Erbil 

governorate that included a number of patients suffering from 

gastroenteritis, and the results of the specimens were positive by 26.33 

percent, and the negative  specimens by 73.67 percent. These results did not 

agree with the results of present study, as the positive specimens were 

diagnosed at 74%, and the difference was likely belong to that patients of 

the researchers had taken treatment before the examination, which affected 

the results and made them appear at a lower rate . Stool antigen tests (SAT) 

are relatively inexpensive tests and are used in the initial diagnosis of 

bacteria and in field surveys to identify and eradicate bacteria to prevent 

stomach cancer. The dependence of this test depends on the quality and 

sensitivity of the region as well as the patient's conditions (Shimoyama, 

2013) .  
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Figure (4-2):  Positive result of stool antigen test for H. pylori 

 

Fiqure (4-3) : Distribution of the number of specimens according to the                                    

stool antigen test into positive and negative 

4.2.2. Distribution of patients according to gender 

        The patients were divided according to gender, the number of males 

was 14, the positive specimens were 10, with percentage of (71.42%), 

while the negative specimens were 4, and the percentage was (28.57%). As 

for the females, their number was 17;the positive specimens were 13 with a 

percentage of (76.47%), while the negative specimens were 4 with a 

percentage of  23.52%. Through the results of both sexes, it was noticed 

that there was no significant difference P<0.05 as shown in Table (4-5) . 
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This indicated that there was no significant difference in the incidence of 

infection between males and females. 

         The researchers (Majeed et al., 2019) agreed with us in the study that 

was conducted in Erbil Governorate, where the percentage of diagnosed 

samples in males was 19.05%, and this percentage was less than the 

percentage of females diagnosed with H. pylori, which was 33.33% . It has 

been shown that there is no significant difference between patients of both 

sexes according to this test, and the bacteria can infect male and female 

patients. The reason for the existence of a significant difference between 

patients according to gender in the antibody test and stool antigen test may 

be due to the number of blood specimens more than stool specimens. 

Table (4-5): Distribution of patients infected with H. pylori according to gender by 

stool antigen test 

Gender Total No. Positive Samples 

No.(%) 

Negative Samples 

No.(%) 

Male 14 10(71.42) 4(28.57) 

Female 17 13(76.47) 4(23.52) 

Total 31 23(74.19) 8(25.8) 

X2/ P value 0.102/ 0.750* 

* No significant difference at P<0.05 

4.2.3. Distribution of patients according to residency  

        The patients were also divided according to their areas of residence 

into rural and urban. The total number of patients infected with bacteria in 

urban areas was 24, and the results were positive in 18 at a rate of 75%, 

while the negative number was 6 at a rate of 25%. In the rural area, the 

number of patients was 7, and the number of positive specimens was 5, and 

their percentage was (71.42%), while the negative specimens were 2, and 

their percentage was (28.57%). Also, there was no significant difference 

P<0.05, as the results were shown in Table (4-6) .  The researchers (Majeed 

et al., 2019) also differed in their study with current results, as they were 
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diagnosed in urban areas by 23.44% and in the countryside by 55.56%, 

while the percentage of our results was close  in urban and rural areas. The 

reason for this difference is believed to be the large number of specimens 

taken in their study from the countryside rather than the urban. The reason 

for the difference may be due to the fact that the number of patients 

included in the current study who attended the hospital during the study 

period was lower from rural areas than urban ones. 

Table (4-6): Distribution of patients infected with H. pylori according to residency  

by stool antigen test 

Residency Total No. Positive samples Negative samples 

Urban 24 18(75) 6(25) 

Rural 7 5(71.42) 2(28.57) 

Total 31 23(74.19) 8(25.8) 

X
2
/ P value 0.036/ 0.849* 

* No significant difference at P<0.05 

4.2.4. Distribution of patients according to age  

       Patients were divided by age into five groups. The number of patients 

between the ages of 11-19 years was five, and the percentage of positive 

(4) specimens was 80%, while the number of negative specimens was one, 

and its percentage was 20% . The patients between the ages of 20–28 

years were ten, and the positive results were nine and their percentage was 

90%, while the negative results were one and their percentage was 10%, 

which is the highest percentage diagnosed among the ages of the diagnosed 

patients.  While the number of people infected with Helicobacter pylori, 

whose ages ranged between 29-37 years, was 7, the number of positive 

specimens was 5 and their percentage was (71.42%), while the number of 

negative specimens was 2, and their percentage was (28.57%) .  There were 

five patients whose ages were between 38 and 46 years, and the positive 

results were three, with a percentage of 60%, while the number of negative 

results was two, with a percentage of 40%. As for patients whose  ages 
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ranged from 47–56, the total number of patients was 4, and the positive 

specimens were diagnosed with 2 and their percentage was 50%, while the 

negative specimens were diagnosed with 2 and their percentage was 50% . 

This was the lowest rate at which the infection was diagnosed compared to 

the other groups.  It was also noted that there was no significant difference 

P<0.05 ,as shown in Table (4-7). Some researchers (Majeed et al., 2019) 

agreed with us that the highest infection was diagnosed in patients aged 

21–30 years, and this was very similar to the results diagnosed in current 

study, where the highest percentage was diagnosed in patients aged 20–28 

and reached 90%. 

Table (4-7): Distribution of patients infected with H. pylori according to age  by 

stool antigen test 

Age Interval Total No. Positive samples Negative samples 

11-19 5 4(80) 1(20) 

20-28 10 9(90) 1(10) 

29-37 7 5(71.42) 2(28.57) 

38-46 5 3(60) 2(40) 

47-56 4 2(50) 2(50) 

Total 31 23(74.19) 8(25.8) 

X2/ P value 3.17/ 0.530* 

* No significant difference at P<0.05 

4.3. Biopsy Specimens 

       Tissue biopsy  specimens were taken from the stomachs of patients 

with gastroenteritis as a result of the symptoms that appeared in the patients 

and after conducting the examination with the endoscope by the specialist 

doctor according to the method and procedures mentioned previously. As 

shown in appendix (3), it showed where a biopsy was taken from the 

stomach antrum . The number of samples diagnosed by endoscope was 32 . 
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4.3.1. Rapid urease test  

      Biopsy  specimens were diagnosed by a urease test. Because H. pylori 

has a high ability to produce urease enzyme in large quantities, the urease 

test was used to investigate this bacteria .The specimens appeared positive 

as a result of the medium's shifting from yellow to red or pink, as shown in 

appendix (1) . The positive specimens numbered 20 and their percentage 

was 62.5%, and the negative specimens were12 specimens and their 

percentage was 37.5%, as shown in Table (4-8). 

Table (4-8) : Result of  biopsy specimens by rapid urease test 

Total No. Positive samples 

No.(%) 

Negative samples 

No.(%) 

32 20 (62.5 %) 12 (37.5%) 

 

      In a study conducted in Al-Ramadi by a number of researchers  

(Hussein et al., 2021) that included a number of patients who visited Al-

Ramadi Teaching Hospitals, where they were diagnosed with H.pylori 

infection by the endoscope, biopsy specimens were taken and diagnosed by 

urease test, and they obtained positive results, and their percentage was 

66.1 %. These results were close to what was diagnosed in present study, 

where the percentage was 66.5 % . Also, a study by (Al-Rawy, 2010) 

agreed with us where that study conducted for a number of patients in 

Yarmouk Teaching Hospital. The specimens taken from patients were 

diagnosed by this test, and the percentage of positive specimens was 60%, 

which was close to what was diagnosed the study . In another study 

conducted in Wasit by (Gutef, 2016)  using the urease test, patients were 

diagnosed with a rate of 72.5%, and this percentage was a small difference 

from the percentage diagnosed in current study. The reason for the 

difference in the results of this study from the results that appeared in our 
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study may be due to the patient taking antibiotics. This was  a reason for 

the failure of the urease test, and another reason for the failure of this test is 

the exposure of bacteria to the air during the transportation process  if the 

test was done elsewhere (Tokunaga et al., 2000) . The urease test was a 

delicate, invasive test, but it requires optimal analytical tools and the 

cooperation of patients and trained technicians (Leal et al., 2011) . 

4.3.2.Histopathology 

      Two biopsy specimens were taken, preserved in formalin, and sent to 

the laboratory for the detection of H. pylori bacteria by histopathology. The 

presence of the bacteria was diagnosed as a result of the changes that 

occurred in the tissue, where been noticed  the erosion of the mucous 

membrane as shown in Figure (4-4), as well as lymphatic aggregates as 

shown in Figure (4-5) below, and when focusing a microscope lens on the 

lymphoid aggregate area, lymphocytes can be clearly observed, as in 

Figure (4-6), and based on these changes, bacteria were diagnosed in these 

two samples . Erosion of the mucous membrane can be compared and 

inicated in Figure (4-4) by a piece of normal mucous membrane marked in 

the same form that has not been eroded, where the changes that occurred in 

the tissues can be observed . 

 

Figure (4-4): Erosion of the mucous membrane compared to a piece of normal 

tissue that is not eroded, as indicated by the arrows in biopsy samples by the use of  

Pigments (H & E) and the power of magnification (100 X) 
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Figure (4-5): Lymphatic aggregates in biopsy specimens by the use of  Pigments      

(H & E) and the power of magnification (100 X)  

 

Figure (4-6):  Lymphocytes in biopsy specimens by the use of  Pigments  (H & E) 

and the power of magnification (400 X) 

      One of the main features of histological tests was  observing the 

changes that occur in the tissue as a result of infection with H. pylori, as 

well as observing the severity of inflammation, the development of bowel 

degeneration, the degree of atrophy, and the presence of malignant diseases 

( Malfertheiner et al., 2012 ; Kanna et al., 2013) . Histological examination 

helps in accurate diagnosis as well as provides a comprehensive evaluation 
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of the mucous membrane. Due to the spread of bacteria, biopsies must be 

taken from different parts of the stomach in order for the examination to be 

accurate (Rajindrajith et al., 2009) .  

4.3.3. Culturing of H. pylori 

       All biopsy specimens were placed in a Brain Heart Infusion broth 

medium (BHI), intended to preserve bacteria until reaching the laboratory. 

Modified Columbia urea agar ( MCUA) media was used for the purpose of 

culture. It is a selective medium used by a number of researchers (Al-

Sulami et al., 2008) , and they succeeded in isolating the bacteria. It is 

composed of a Columbia  agar base supplemented with some antibiotics 

added to hemin, which the bacteria exploit and survive . To isolate these 

bacteria, culture media such as  Brucella  agars and Brian heart agar are 

available (Mégraud et al., 2014) . 

       Only two isolates were obtained from all the specimens that we 

obtained from patients. It was considered the least sensitive method in 

which H. pylori can be detected. The reason might be due to the death of 

the bacteria as a result of exposure to air when taking specimens or taking 

antibiotics by the patient before biopsy, which leads to a decrease in the 

number of bacteria, possibly due to the small specimen size  (Secka et al., 

2013) . The difficulty of avoiding the exposure of bacteria to the air during 

sample collection may be due to taking the specimen from the stomach 

with the endoscope until it is placed in the middle and then transferred to 

the laboratory for the purpose of transplantation, which makes it vulnerable 

to air, and it is one of the microorganisms that needs microaerophilic 

conditions. It is also difficult to prevent the patient from taking antibiotics 

before taking the biopsy . Isolates were diagnosed on the basis of the usual 

tests such as colony shape, Gram staining, oxidase, catalase, and urease 

tests . One of the advantages of the cultivation method was the ability to 
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obtain the most information about bacteria from cultures of H. pylori 

isolated from biopsy specimens. Through this method, it is possible to 

study the morphology, virluence factors, and biochemical and biological 

properties  (Pichon et al., 2020) . 

4.3.3.1. Morphological Characteristic  

       Bacterial colonies appeared on ( MCUA) medium after the incubation 

period of 5-7 days at a temperature of 37 °C and under microaerophilic 

conditions. It was described as small, convex, circular, similar to a drop of 

water, or gray, as shown in Figure (4-7), meaning that the shape of the 

colonies agrees with the diagnostic description of bacteria( Al-Sulami et 

al., 2010) .  

 

 

 

 

 

 

 

 

 

Figure (4-7):  H. pylori colonies on MCUA medium incubated for 5 days. 

 

4.3.3.2. Microscopically characteristics 

       Bacterial smears from colonies on MCUA  medium stained with Gram 

stain and the results showed the presence of gram-negative bacteria with 
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spiral shape (Figure 4-8), and they appeared clearly when Safranin stain 

was replaced with Carbol Fuchsin (Beveridge, 2001) . 

 

Figure (4-8): Gram staining of H. pylori under Microscope (1000X). 

 

4.3.3.3. Biochemical Test  

       The biochemical tests were used to confirm the obtained isolates and 

gave positive results as shown in Table (4-9) and in appendix (1,2). 

Table (4-9) :  Result of biochemical test  for isolates 

Biochemical Test Positive result Negative result 

Oxidase test Positive - 

Catalase Test Positive - 

Urease Test Positive - 

 

 

 

 

 

A  
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4.4. Detection of H.pylori by Enzyme-linked immunosorbent assay 

(ELISA) 

 

4.4.1. Human Helicobacter pylori  IgM   ( Immunoglobulin M ) Test 

      Blood specimens collected from patients were diagnosed by ELISA 

technique  to detect IgM antibody , where 92 specimens were taken and 

tested by IgM test . Positive specimens were diagnosed, amounting to 18 

samples, or 19.56% of the total specimens . The negative specimens 

amounted to (74) with a percentage of 80.43%, as shown in Figure (4-9). 

 

      Figure (4-9) :Percentages of diagnosed specimens for H.pylori IgM antibody by 

ELISA technique. 

       The researchers conducted a study  (Ansari and Yavari, 2007) , and the 

ratio was somewhat close to the current study. Where a number of patients 

were examined based on IgM tests, and the percentage of positive 

specimens they had was 27.47% . 

       In a study conducted in the Department of Pathology at the Lady 

Hardinge College of Medicine and associated hospitals by researchers   

(Shukla et al., 2012) which included a number of patients with 

gastroenteritis. They were diagnosed by the ELISA method, including the 

19.56% 

80.43% 

Negative Samples

Positive Samples
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IgM test, and the diagnosis rate was 36.8% for positive specimens, and this 

percentage was higher by a difference of only a few percent than what we 

have diagnosed. The reason for the small difference that occurred in the 

percentage of positive specimens between current study and other studies 

may be due to the patients’ review to the hospital after a period of infection 

or the appearance of symptoms, which reduces the diagnosis rate with this 

test . Where the researchers(Montazer-Saheb et al., 2011) mentioned that 

the IgM test rises after infection, in contrast to chronic infection, and the 

antibodies are usually directed at the acute stage .  

4.4.1.1. Distribution of patients according to gender by IgM test  

    The number of patients was divided by gender into two categories: 47 

male patients, and the number of positive specimens was (7), with a 

percentage of 14.89 , while negative specimens was 85.1% ,and female 

patients were 45; the percentage of positive specimens was 24.44, and 

negative  specimens was 75.55, as shown in the table (4-10) . There is no 

significant difference in the incidence of infection between males and 

females at P<0.05 . It is clear from the results that appear that the infection 

does not appear in one group more than the other, which indicates that it 

affects both males and females, and the infection rates are somewhat 

similar. A study was carried out by researchers(Al-Mossawei et al., 2016)  

in a local study in the Medical City of the Gastrointestinal and Liver 

Diseases Teaching Hospital, and the infection was diagnosed using the IgM 

test, and the percentage for males was 27.2% and females, 32%. And it 

showed that there was no significant difference in injury between the sexes, 

and here it is in agreement with the results of the current study that there is 

no significant difference between males and females. 
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Table (4-10): Distribution of patients infected with H. pylori according to 

gender by  IgM test 

Gender Total No. Positive samples 

No.(%) 

Negative samples 

No.(%) 

Male 47 7(14.89) 40(85.1) 

Female 45 11(24.44) 34(75.55) 

Total 92 18(19.56) 74(80.43) 

X
2
/ P value 1.33/ 0.248* 

* No significant difference at P<0.05 

4.4.1.2. Distribution of patients according to residency by  IgM test 

      According to the area of residence, patients were divided into two 

groups: urban and rural, and the percentage of positive specimens in the 

urban area was 20.83% and negative specimens 79.16, %. While, in the 

rural areas, the percentage of positive specimens was 15% and negative 

specimens was 85%. These results were  more clarified in Table (4-11) . 

This  indicates that there was no significant difference in the rate of 

infection between patients in urban and rural areas  at P<0.05 . 

Table (4-11): Distribution of patients infected with H. pylori according to 

residency by IgM test 

Residency Total No. Positive samples 

No.(%) 

Negative samples 

No.(%) 

Urban 72 15(20.83) 57(79.16) 

Rural 20 3(15) 17(85) 

total 92 18(19.56) 74(80.43) 

X2/ P value 0.338/ 0.561* 

* No significant difference at P<0.05 

4.4.1.3. Distribution of patients according to age by  IgM test 

       The number of patients according to their age was divided into five age 

groups, and the number of positive specimens was diagnosed according to 

each group, and they were varied, as shown in the table (4–12) below . 

       For patients between the ages of (11-19) years, the percentage of 

positive specimens diagnosed was 16.66%, while the percentage of 
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negative specimens was 83.33%. While, the percentage of positive 

specimens in patients between the ages of (20-28) years  was 20% and the 

negative specimens 80%. Likewise, the positive specimens that were 

diagnosed in patients between the ages of (29-37 years), the percentage was 

6.66%, which is the lowest percentage of the diagnosed positive specimens 

among the groups, while the negative specimens was 93.33%. The patients 

whose ages ranged between 38 and 46 years old had the highest percentage 

of positive specimens (23.8%), which is the highest percentage diagnosed 

among the groups, while the negative specimens amounted to 76.19%. As 

for patients whose ages ranged between 47 and 56 years, the percentage of 

positive specimens reached 37.5 percent and negative specimens ,62.5 

percent . This indicates that there was no significant difference in the 

occurence of infection among the age groups at P <0.05 . From the results 

that appeared, all age groups are susceptible to infection, and there is no 

group more susceptible to infection than the other. A study carried out by 

researchers(Al-Mossawei et al., 2016) in the City of Medicine showed that 

the results of the tests were classified according to age, and varied results 

appeared between the age groups. It was diagnosed with rates of 18.4%, 

12.8%, and 2.4% for the age groups (31–40 years), (21–30 years), and (10–

20 years), respectively, and this is somewhat close to the current study 

because the results are similar It showed different percentages for age 

groups. The reason for the difference in percentages between age groups 

may be due to the fact that infection is linked to low socioeconomic status 

and malnutrition (Al-Mossawei et al., 2016).  

Table (4-12) :  Distribution of patients infected with H. pylori according to 

age by  IgM test 

Age Interval 

(year)  

Total No. Positive samples 

No.(%) 

Negative samples 

No.(%) 

11-19 18 3(16.66) 15(83.33) 

20-28 30 6(20) 24(80) 



Chapter Four ……………………………………………………………………… Results and Discussion 

 
81 

29-37 15 1(6.66) 14(93.33) 

38-46 21 5(23.8) 16(76.19) 

47-56 8 3(37.5) 5(62.5) 

Total 92 18(19.56) 74(80.43) 

X2/ P value 3.56/ 0.469* 

* No significant difference at P<0.05 

4.4.2. Human Helicobacter pylori IgG (Immunoglobulin G ) test 

      The patients included in the study were diagnosed by IgG  antibody 

test, where blood specimens taken from patients were used for the purpose 

of diagnosis, and the percentage of positive specimens was 77.26%, while 

negative specimens amounted to 21.73% of the 92 specimens taken from 

patients, as shown in the figure (4-10). 

 

         Figure (4-10) : Percentages of specimens diagnosed to H.pylori IgG antibody 

by ELISA technique. 

       A study conducted by researchers (Shukla et al., 2012) , which was 

close  to current study, in which IgM and IgG tests were used ,where the 

percentage of positive specimens diagnosed for IgG was 72%, which was 

close to the percentage diagnosed by present study .  A second study in Iran 

in the province of Tabriz carried out by researchers (Montazer-Saheb et al., 

2011) , the percentage of positive specimens diagnosed based on this test 

reached 73%, which was close to what was diagnosed in current study. 

      The researchers (Ansari and Yavari, 2007)  disagreed with present 

study  about a study to diagnose infection using this test, and the 
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Negative Samples Positive Samples



Chapter Four ……………………………………………………………………… Results and Discussion 

 
82 

percentage of diagnosed positive specimens was 42%, while the percentage 

of positive specimens in current study  was 78.26% . The reason for the 

difference between current study and the study of (Ansari and Yavari, 

2007)  may be due to the fact that a number of patients have weak 

immunity, so the concentration of antibodies was not large enough to be 

diagnosed with this test . 

4.4.2.1. Distribution of patients according to gender by IgG test 

        Patients were distributed according to gender, where the percentage of 

positive  specimens in males was 76.59% and negative specimens was 

23.4%. while the percentage of positive specimens in females was 80% and 

negative specimens was 20% . As shown in Table 4-13, no significant 

difference was noticed at P 0.05 between males and females .  A study that 

diagnosed infection using the IgG test carried out by researchers  (Al-

Mossawei et al., 2016) showed that the rate of infection in males was 45% 

and in females was 55%, and these results differed from the current study, 

where the rates of infection for both sexes are higher. The reason for this 

may be that patients took antibiotics before visiting the hospital and 

conducting tests. This was confirmed by (Montazer-Saheb et al., 2011) that 

the general serological test for infection depends on antibiotics.  

Table (4-13) : Distribution of patients infected with H. pylori according to 

gender by IgG test 

Gender Total No. Positive samples 

No.(%) 

Negative samples 

No.(%) 

Male 47 36(76.59) 11(23.4) 

Female 45 36(80) 9(20) 

Total 92 72(78.26) 20(21.23) 

X2/ P value 0.157/ 0.692* 

* No significant difference at P<0.05 
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4.4.2.2. Distribution of patients according to residency by IgG test 

       Patients were distributed according to areas of residence in urban and 

rural areas, where the percentage of positive specimens diagnosed in urban 

areas was 93.05 % and negative  specimens was 6.94 %. While, in the rural 

areas amounted to 25 % and negative specimens was 75 % . The table (4-

14) below shows the percentage of numbers of specimens diagnosed in 

patients. We also note a significant difference at P<0.05, which indicates 

the existence of a significant difference in infection between rural and 

urban areas. The reason for the significant difference may be the difference 

in the number of specimens. The reason for the difference may be the 

percentages of specimens diagnosed with the  patients  . Those who were 

included in the study and reviewed the digestive system department during 

this period due to the different immune responses(Patel et al., 2014) . 

Table (4-14)  : Distribution of patients infected with H. pylori according to 

residency by  IgG test 

Residency Total No. Positive samples 

No.(%) 

Negative samples 

No.(%) 

Urban 72 67(93.05) 5(6.94) 

Rural 20 5(25) 15(75) 

Total 92 72(78.26) 20(21.23) 

X2/ P value 42.61/ 0* 

* Significant difference at P<0.05 

 

4.4.2.3. Distribution of patients according to age by IgG test 

        The number of patients according to age was divided into five groups, 

and a number of positive  specimens were diagnosed based on this test. The 

percentages of positive  specimens were different between these age groups, 

as shown in Table (4-15), and and as noted, there was no significant 

difference at P < 0.05. 
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Table (4-15) :  Distribution of patients infected with H. pylori according to age 

by IgG test 

Age Interval  

(year) 

Total No. Positive samples 

No.(%) 

Negative samples 

No.(%) 

11-19 18 14(77.78) 4(22.22) 

20-28 30 24(80) 6(20) 

29-37 15 12(80) 3(20) 

38-46 21 16(76.19) 5(23.8) 

47-56 8 5(75) 2(25) 

Total 92 18(19.56) 74(80.43) 

X2/ P value 0.322/ 0.988* 

* No significant difference at P<0.05 

       The percentage of positive specimens in patients between the ages of 

11 and 19 years was determined to be 77.78%, and the percentage of 

negative specimens was 22.22%. In patients whose ages ranged between 20 

and 28 years, the positive specimens reached 80% and the negative  

specimens were 20%. As well as patients aged (29–37 years), positive 

specimens reached 80% and negative specimens, 20% . The percentage of 

positive specimens in patients between the ages of 38 and 46 years and 

patients with age (47–56) years was close, where the percentage of positive 

specimens reached 76.19% and 75% for the two groups, respectively. As 

for the negative  specimens, it was 23.8 % and 25 % in the two categories, 

respectively .Table (4-15)  showed the percentage of numbers of specimens 

diagnosed in patients .We also note that the percentages are close between 

the age groups, as well as the absence of a significant difference in injury 

between these groups . The researchers found ( Ansari & Yavari, 2007) in a 

study that diagnosed patients infected with bacteria based on the IgG test, 

and the percentage of patients aged (20–40 years) was 42% and patients 

whose age was (41–80 years) 53.5%, where they concluded that the highest 

percentage in the category last was These results differed from the current 

study, where the percentages diagnosed for the age groups were somewhat 

close and there was no significant difference. The reason for the difference 

may be due to nutrition, educational level, and social status(Al-Mossawei 
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et al., 2016) . Appendix (4) showed a picture of the IgG test used to 

examine patient specimens .  

       Table (4–16) shows a correlation of results between two antibody tests, 

IgM and IgG. It was found by examining 92 patients specimens, the 

number of specimens with a positive result for the two tests was 13, at a 

rate of 14.13% and  the number of  specimens with a negative result for the 

two tests was 15, with a percentage of 16.3%. The number of patients 

samples with a positive result for the IgG test and a negative result for the 

IgM test was 56, at a rate of 64.13%. While, The rate of specimens with a 

negative result for IgG test and a positive result for IgM test were 5.43% . 

The result  indicated a significant difference between the two tests at 

P<0.05.  

   Table ( 4-16 ) :  Correlation of the results diagnosed by IgG and IgM tests 

Serology No. % 

IgG+ and IgM+ 13 14.13  C 

IgG+ and IgM- 59 64.13  A 

IgG- and IgM+ 5 5.43  D 

IgG- and IgM- 15 16.3  B 

Total 92 100 

X2 103.4 

P value 0* 

* Highly significant difference at P<0.05 

4.4.3. Human IL- 8  ( Interleukin 8 ) 

       The blood  specimens taken from patients were examined by this test 

and compared with the control group that consisted of (20 healthy person) 

and it was found that the IL-8 level was elevated in the group of patients 

with a mean and standard deviation of (174.91 ± 78.9) compared to the 
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control group (44.36 ± 33.4) ,and this rise gained high significant 

difference at P<0.05, as shown in figure (4-11). 

 

Figure (4-11) :  IL-8 level in patients and control  group.   

      The results of  a local study in Baghdad hospitals carried out by (Naji, 

2018)  agreed with current results, where the concentration of IL-8 in the 

group of patients was (241.72 ±32.80) that had an  mean and standard 

deviation higher than that of the control group (118.69 ±29.36) .Another 

local study in Baghdad carried out by (Al-Jumaily et al., 2014) showed that 

the concentration of IL-8 in the group of patients (0.7167±  0.06) and has 

an mean and a standard deviation higher than that of the control group 

(0.446  ±0.07), which was  in agreement with the results of current study. 

4.4.3.1. Distribution of patients according to gender by IL-8  test  

      When distributing patients by sex, it was found that the IL-8 level in 

males was slightly higher than in females, as it had an mean and standard 

deviation (178.24±64.6). While for females was (171.58±91.9),  which 

indicated that there was no significant difference in the level of IL-8 

between males and females at P<0.05 in table (4-17) . 
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Table (4-17)  : Distribution of patients infected with H. pylori according to 

gender by IL-8  test 

Gender IL-8 titer (Mean± SD) 

Male 178.24±64.6 

Female 171.58±91.9 

P value 0.723* 

* No significant difference at P<0.05 

4.4.3.2. Distribution of patients according to   residency by IL-8 test 

      The number of patients was distributed according to the areas of 

residence in the urban and rural areas. The ratios of the IL-8 concentration 

levels in the urban areas were slightly higher than the  rural  ones, where the 

mean and standard deviation were (183.3 ± 92.7), while the  rural areas had 

mean and standard deviation (171.73 ± 74.1) . Which indicated that there 

was no significant difference in the IL-8 concentration level among the 

residential areas at P<0.05 in table ( 4-18 ) . 

Table (4-18)  : Distribution of patients infected with H. pylori according to 

residency by IL-8   test 

Residency IL-8 titer 

(Mean±SD) 

Urban 183.3±92.7 

Rural 171.73±74.1 

P value 0.571* 
* No Significant difference at P<0.05 

4.4.3.3. Distribution of patients according to age by IL-8 test 

      The patients who were included in this test were distributed according 

to age into five groups, and the levels of IL-8 concentrations were close 

between the age groups. The mean and standard deviation of IL-8 

concentration of patients aged between (11-19) years was (193.4 ± 89.2) 

which is the highest level among  other groups, while patients aged 

between (20-28) years had an mean and standard deviation of (167.9 ± 

75.1) . It was also found that the mean and standard deviation of IL-8 

concentration for patients aged between (29-37) years was (143.9 ±  32.7), 
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which is the lowest level among the groups, while patients aged between 

(38-46)years had an  mean and standard deviation of (187.2 ± 105.7),and 

the age group of (47-56) years had IL-8 concentration   (175.1 ± 29.8), as 

shown in Table (4-19).It was also found that there was no significant 

difference between age groups at P<0.05. Appendix (4) showed a picture of 

the  IL-8 test used to examine patient specimens. 

Table (4-19)  : Distribution of patients infected with H. pylori according to age 

by IL-8   test 

Age Interval 

(year)  

IL-8 titer 

(Mean±SD) 

11-19 193.4±89.2 

20-28 167.9±75.1 

29-37 143.9±32.7 

38-46 187.2±105.7 

47-56 175.1±29.8 

 P value 0.541 

* No significant difference at P<0.05 

             

     Table (4-20), showed  the correlation between IgG and IL8 tests, and it 

was observed that there was no statistically significant difference between 

the two tests at P<0.05. There  was  also no correlation between the two 

tests, as shown in Figure (4-12). 

 

Table (4-20) Correlation between IgG titer and IL-8 

Correlation P value 

0.045 0.675* 

* No significant difference at P<0.05 
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Figure (4-12) :  No correlation between IgG and IL-8 in patients infected with H. 

pylori 

4.5. Molecular detection of  H. Pylori by Polymerase Chain Reaction 

(PCR )  

4.5.1. Detection of H. Pylori by 16SrRNA gene from Biopsy and Stool 

specimens 

      The DNA was extracted from collected stool and biopsy  specimens and 

detected by a PCR technique based on 16SrRNA gene; 12 positive 

specimens were diagnosed, and all of these  specimens were from biopsies. 

Positive specimens of DNA extracted from stool specimens were not 

diagnosed . 

       Twelve positive specimens were diagnosed based on this gene out of 

40 samples that were collected, and the percentage of these specimens was 

30%, while the negative specimens amounted to 70%, as shown in the 

figure (4-13) . The results of detection by this gene appear in figure (4-14), 

showing the number of positive specimens that were diagnosed . 
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Figure (4-13) : Percentages of positive and negative Biopsies specimens according 

to 16SrRNA gene 

        A study conducted by a number of researchers(Szymczak et al., 2020) 

at the Regional Specialist Hospital in Wroclaw (Poland) diagnosed bacteria 

based on the 16 srRNA gene, and the percentage of diagnosed samples was 

32.5%, which was close to the current study. There was also a study 

conducted in Sudan to diagnose bacteria carried out by some researchers  

(Idris et al., 2020) , and positive  specimens were diagnosed by 37.33% 

using this gene, and the results of this study were close to the results of 

current study .A study conducted by other researchers (Farhadkhani et al., 

2019) diagnosed bacteria based on this gene and its percentage was 36%, 

and this percentage was somewhat close to the current study.   In one of the 

studies carried out by researchers  (Smith et al., 2011)  in Nigeria, bacteria 

were diagnosed according to this gene, and the percentage was52.38. This 

percentage differs from the results of the current study. This may be due to 

the low density of bacteria in the biopsies (Smith et al., 2011) . 

        Direct detection of bacteria by biopsies, an approach has been taken 

recently to overcome the limitations of bacterial growth on culture media, 

as it turns into a viable condition but is not implantable and lacks the ability 

to grow in the culture medium (Beneduce et al., 2007; Mazaheri Assadi et 

al., 2015) .  
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Figure (4-14): Agarose  gel electrophoresis analysis of PCR product for the 

detection of 16S ribosomal RNA gene from H. pylori isolated from biopsies  
specimens. Where, M :Scale Marker 1500-100bp . Lane (1-20) :Isolates numbers 

and some of them showed 16SrRNAgene at a product size  of 446 bp ( Voltage 100 – 

Empire 80 – Time 1 hour ) . 

4.5.1.1. Distribution of  specimens  diagnosis by 16SrRNA gene 

according to gender 

      Patients were distributed according to gender, and the percentage of 

male specimens was 16. The percentage of positive specimens was 25%, 

while the percentage of negative specimens was 75%. As for the female 

samples, the number was 24, and the percentage of positive specimens was 

33.34%, while the percentage of negative specimens was 66.67%, as shown 

in the table (4-21)  and there was no significant difference at P< 0.05. 

Table (4-21 ) : Distribution of specimens diagnosis by 16SrRNA gene 

according to gender 

Gender Total No. Positive samples 

No.(%) 

Negative samples 

No.(%) 

Male 16 4 (25) 12 (75) 

Female 24 8 (33.34) 16 (66.67) 

Total 40 12 (30) 28 (70) 

X
2
/ P value 0.317/ 0.573* 

*  No significant difference at P<0.05 

        The results showed the possibility of diagnosing bacteria in specimens 

taken from both sexes, and there is no diagnosis rate in one category higher 

than the other. 
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4.5.1.2. Distribution of  specimens diagnosis by 16SsrRNA gene 

according to residency 

       The number of patients included in the study was distributed according 

to residence, and the number of specimens in urban areas was 25, the 

percentage of positive  specimens was 24%, and the negative specimens 

was 76% , while the number of patients from the countryside was 15, the 

percentage of positive specimens was 40%, and the negative specimens 

amounted to 60% . No significant difference at P<0.05.  The results of 

positive and negative patient specimens and their numbers are shown in 

Table (4-22). 

Table (4-22) :  Distribution of specimens diagnosis by 16SrRNA gene 

according to residency 

Residency Total No. Positive samples 

No.(%) 

Negative samples 

No.(%) 

Urban 25 6(24) 19(76) 

Rural 15 6(40) 9(60) 

Total 40 12(30) 28(70) 

X
2
/ P value 1.14/ 0.285 

*  No significant difference at P<0.05 

      The results of the current study showed the possibility of diagnosing 

bacteria in patients from rural and urban areas, and the absence of a 

diagnosis rate in a category higher than the second category. 

4.5.1.3. Distribution of samples  diagnosis by 16SrRNA gene according 

to age   

       The number of patients was distributed according to age, and the 

results appeared with varying proportions, as the number of patients aged 

(11–19) years was seven patients, and the number of positive specimens 

was diagnosed at 14.28%, while the negative specimens amounted to 

85.71% . As for patients aged 20–28 years, they numbered five, and the 

percentage of positive specimens was 40%, while the negative specimens 
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amounted to 60% . Patients aged 29–37 years numbered five. No positive 

specimens were diagnosed in this category of patients, and all samples 

were negative . As for the number of patients whose age ranged from 38–

46 years, the percentage of positive  specimens reached 35.71%, while the 

number of negative specimens reached 64.28%, and there are more positive 

specimens in this category of patients . The category of patients aged 47–56 

years includes positive specimens reached 50% and negative specimens, 

50% . No significant difference at P<0.05 . There was no significant 

difference in the incidence of infection between age groups .  These results, 

numbers of samples and their percentages are shown in the following table 

numbered (4–23) . The results of the current study showed the rate of 

diagnosis of infection in all age groups, and there was no difference in the 

percentages between groups. 

Table (4-23) : Distribution of specimens diagnosis by 16SrRNA gene according to 

age 

Age Interval  

 (Year) 

Total No. Positive samples 

No.(%) 

Negative samples 

No.(%) 

11-19 7 1(14.28) 6(85.71) 

20-28 5 2(40) 3(60) 

29-37 5 0(0) 5(100) 

38-46 14 5(35.71) 9(64.28) 

47-56 8 4(50) 4(50) 

Total 40 12(30) 28(70) 

X2/ P value 4.86/ 0.301* 

*  No significant difference at P<0.05 

4.5.2.  Detection of virulence factors genes of  H. Pylori by PCR 

4.5.2.1.  cytotoxic associated gene A ( Cag A ) 

      Twelve positive specimens of patients collected during this study which 

were positive for 16SrRNA gene were diagnosed by using CagA gene, 

where the percentage of diagnosed specimens was 100%, with a highly 

significant difference at P<0.05 as shown in Table (4-24), as the results of 
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the electrophoresis appear in Figure (4-15) showing the diagnosed 

specimens . 

 

Figure (4-15): Agarose  gel electrophoresis analysis of PCR product for the 

detection of CagA gene in H. pylori isolates from biopsies  specimens. Where, M 

:Scale Marker 100-1500 bp. Lane (1-12) :number of isolates showed  positive CagA 

gene of H. pylori at a product size of 599bp. 

       In a study targeting patients with gastroenteritis, carried out by a 

number of researchers (El-Shenawy et al., 2017)  in the State of Egypt, 

which is similar to our study by using this gene, where the percentage of 

positive specimens was diagnosed at 26.6%, and this percentage was less 

than what was diagnosed by this study . A local study in Babil Governorate 

was carried out by a number of researchers  (Al-Sabary et al., 2017) , 

targeting a number of patients. The percentage of diagnosed specimens was 

70.6%, and this percentage differs  from the percentage of diagnosed 

samples we have, where our percentage reached 100% . A study was also 

conducted in the State of Morocco by a group of researchers   (El Khadir et 

al., 2017) targeting a number of patients. The positive specimens were 

diagnosed according to this gene by 62.61%, and this percentage differs 

from our study by a small percentage. The reason for the different 

diagnostic rates in other studies compared to ours may be due to the small 

size of the specimen that was taken, or the sample taken was far from the 

place of injury ( Ali, 2021).  
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4.5.2.2. Vacuolating Cytotoxin gene Type As1/s2  ( VacAs1/S2 )  

       It is considered one of the virulence factors for H. pylori and has 

several effects: increasing the permeability of the epithelial layer, inducing 

programmed cell death, lumen of epithelial cells, formation of pores in 

cells, and affecting the function of immune cells (Arents et al., 2001).  

      Twelve positive specimens for VacAs1/S2 were diagnosed from the 

samples that were taken from the patients who were subjected to this study, 

and the percentage of these specimens was 100%, as shown in Table 4-24, 

and there was a highly significant difference at P<0.05. Figure (4-16) 

showed the electrophoresis results of these specimens according to the 

VacAs1/S2 gene. 

       

Figure (4-16): Agarose  gel electrophoresis analysis of PCR product for the 

detection of VacA s1/s2 gene in H. pylori isolates from biopsies specimens.Where, 

M :Scale Marker 100-1500 bp. Lane (1-12) :number of isolates that showed 

positive results for  VacA s1/s2 gene at a product size of 286 bp. 

      In a study conducted in South Africa by a number of researchers (Tanih 

et al., 2010) ,the positive specimens of the patients included in the study 

were diagnosed, and the percentage of positive specimens for VacA s1/s2 

gene was 16%. These results differed from current results, as we diagnosed 

with 100% . As in another study conducted in Brazil by 

researchers(Quezado et al., 2012) , the positive  specimens that were taken 

from patients and diagnosed by this gene appeared with a rate 9.2%. Also, 

this study was less than what was diagnosed in current study . The reason 
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for the difference between the mentioned studies and current study may be 

due to the lack of specimens taken in these studies from patients with 

gastritis compared to other groups of patients with cancer or stomach 

ulcers. Where among researchers (Quezado et al., 2012)  this gene tends to 

be present in patients in patients with stomach cancer and peptic ulcer.  

4.5.2.3. Vacuolating Cytotoxin gene Type Am1 (VacAm1) 

      Using this gene, specimens of patients included in present study were 

diagnosed, and from the total of 12 specimens that were diagnosed 

according to the 16SrRNA gene, only one  specimen was diagnosed 

according to the VacAm1 gene, with a rate 8.33% as shown in Table (4-24) 

and with a highly significant difference at P< 0.05. Figure (4-17) showed 

the process of electrophoresis of specimens using this gene. 

           

Figure (4-17): Agarose  gel electrophoresis analysis of PCR product for the 

detection of VacA m1 gene in H. pylori isolates from biopsies  specimens. Where, M 

:Scale Marker 100-1500 bp . Lane (1-12) :number of isolates that showed one  

positive isolate No.6 for   VacA m1 gene at a product size of 290 bp. 

      A number of researchers (Tanih et al., 2010)  in a study conducted in 

South Africa that included a number of patients with gastroenteritis, and 

the positive  specimens were diagnosed with a number of virulence factors, 

including the gene (VacAm1). The rate of diagnosis of positive specimens 

based on this gene was 8%, which was very closed to the results of current 

study . Also, the results of a study in Tunisia conducted by a group of 

researchers  (Ben Mansour et al., 2010) included a group of patients and 
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diagnosed a number of virulence factors, including this gene, and obtained 

a rate of 10. 7% positive  specimens. These results were close to our results. 

Some researchers (Nimri et al., 2006) disagreed with us ,as in a study 

conducted in Jordan, where the positive specimens were diagnosed based 

on this gene (48.9%), and this percentage was higher than what was 

diagnosed in our study, as the diagnosis rate was 8.33% . The reason for 

this difference in our percentage of positive results compared with the last 

mentioned study, may be due to that study had more samples numbers 

taken from patients .   

 

4.5.2.4. Vacuolating Cytotoxin gene Type Am2  ( VacAm2) 

      Among the specimens collected in this study, after diagnosis by the 16 

SrRNA gene and then diagnosed by a number of virulence factors including 

the VacAm2 gene, the percentage of positive specimens was 100%, and 

their number was 11, as shown in Figure (4-18). In addition to the table (4–

24), that showed the percentages of specimens diagnosed according to the 

genes of this study and there was a highly significant difference at P<0.05 . 

      

Figure (4-18): Agarose  gel electrophoresis analysis of PCR product for the 

detection of VacAm2 gene in H. pylori isolates from biopsies  specimens. Where M 

:Scale Marker 100-1500 bp . Lane (1-12) :number of isolates showed positive result  

for VacA m2 gene at a product size of 352 bp.  
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      Some studies differed with us in diagnosing VacAm2 gene in positive 

specimens . These studies were conducted in Tunisia by researchers   (Ben 

Mansour et al., 2010)  and in Jordan by researchers (Nimri et al., 2006) and 

in South Africa by  (Tanih et al., 2010) , and the rates of diagnosis for this 

gene were 58%, 51%, and 50%, respectively, and these percentages were 

less than what was diagnosed with us, as the percentage of current 

diagnosed results reached 100% . A study conducted by  (Caner et al., 

2007) included a number of patients at  Pamukkale University Hospital, the 

percentage of positive specimens that were diagnosed from the total 

specimens was 68.7%, and this percentage has little difference from current 

diagnosed percentages . The reason for the difference between other studies 

and ours may be due to taking specimens from patients that were far from 

the places where bacteria are abundant in the stomachs of patients.   

4.5.2.5.  Induced by Contact with Epithelium Gene A1 (IceA1) 

       The gene (IceA1) was identified from the virulence factors of this 

bacteria and the two allelic variants of this gene (IceA1, IceA2). IceA1 is 

expressed by the contact of bacteria with human epithelial cells and is 

associated with peptic ulcer disease. The prevalence of H. pylori and its 

relationship with virulence factors and clinical outcomes were studied in 

Iraq (Hussein et al., 2008, 2009) .  Our study included diagnosing positive 

strains for this gene in patients' specimens included in the scope of this 

study, and it was diagnosed in 58.33% of patient specimens , as shown in 

Figure (4-19) ,the number of positive specimens was 7. A highly significant 

difference was found at P<0.05 for these results. Table (4-24) showed the 

numbers and percentages of the diagnosed  specimens .  
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Figure (4-19): Agarose  gel electrophoresis analysis of PCR product for the 

detection of IceA1 gene in H. pylori isolates from biopsies  specimens. Where, M 

:Scale Marker 100-1500bp. Lane (1-12) :Isolates number ,some of them were 

positive  for IceA1 gene at a product size of 558 bp. 

       In Palestine, bacterial strains were diagnosed based on this gene by 

63.6% in a study conducted by researchers (Essawi et al., 2013)  , where 

this study agreed with us and its percentage was close to the percentage 

diagnosed in our positive  specimens, which was 58.33 percent. A number 

of researchers also disagreed with us ( Abdullah et al., 2012) ,bacterial 

strains were diagnosed by this gene, and their diagnosis rate was 41.5%, 

which was different from our results , and this study was conducted in 

northern of  Iraq . The number of positive specimens for this gene was 

diagnosed for patients who underwent a study in Egypt conducted by 

researchers (El-Shenawy et al., 2017) , and the rate was 38 .3 %. This 

diagnosis rate is different from our results, which was 58.33% . The 

researchers (Ashour et al., 2002) mentioned that the expression of IceA1 

was related to the activity of gastritis, and the reason for the difference in 

diagnosis rates between our study and that of  El-Shenawy's study may be 

that the patients included in the study had simple gastritis, which led to a 

low diagnosis of the IceA1 gene. 

4.5.2.6.  Induced by Contact with Epithelium Gene A2 (IceA2) 

     Of the total specimens diagnosed according to the 16SrRNA gene, 6 

positive specimens were diagnosed based on the IceA2 gene, with a 
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percentage of 50 %, as shown in Table (4-24), and it had a significant 

difference at P<0.05. Figure (4-20) showed the electrical migration of these 

specimens . 

         

Figure (4-20): Agarose  gel electrophoresis analysis of PCR product for the 

detection of IceA2 gene in H. pylori isolates from biopsies  specimens. Where, M 

:Scale Marker 100-1500 bp . Lane (1-12):Isolates numbers that showed some 

positive isolates for  IceA2 gene at a product size of 120 bp. 

      A study in South Africa carried out by researchers (Tanih et al., 2010) 

that diagnosed a number of positive  specimens based on this gene , where 

the percentage of diagnosed specimens reached 58%, which was very close 

to what was diagnosed in our study, where the percentage reached 50% . 

Other studies disagreed with current results, where 66.6% of the specimens 

collected from patients were diagnosed by researchers (Caner et al., 2007) , 

as well as a study in Jordan that carried out by (Nimri et al., 2006) in which 

the percentage of positive  specimens was (73.6%), and this percentage was 

different from what was diagnosed with us . Researchers (Ben Mansour et 

al., 2010)  differed in a study in Tunisia, and the percentage of positive 

results was 16%, and this percentage is small compared to what was 

diagnosed in our study . The difference between our results and those of 

other studies could be due to the fact that specimens from patients with 

duodenal ulcers with non-dominant IceA2 alleles were used rather than 

samples from patients with gastritis with dominant IceA2 alleles(Caner et 

al., 2007) .  
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      It was found that patients were infected with different strains of H. 

pylori, according to the presence of cagA, vacA, and IceA genes in different 

percentages. Therefore, it was  inferred that there were different genotypes 

in countries that showed a high incidence of H. pylori infection. It might be 

predicted that more than one strain can be acquired in childhood in these 

countries, and it was not possible to know if the strains colonize at the same 

time or at different times (Ben Mansour et al., 2010) . 

4.5.2.7.  Urease A gene  

       Bacteria produce abundant amounts of urease, an important enzyme for 

colonization, as the ammonia on the stomach membrane leads to an 

increase in the pH of its environment. It is an important enzyme in the 

detection of bacteria ( Versalovic, 2003; Czinn, 2005) . A proportion of the 

positive specimens was 100% of the  specimens taken from patients based 

on the urease A gene and as mentioned in Table 4-24, with a highly 

significant difference at P<0.05. Figure (4-21) showed the electrophoresis 

image of the diagnosed specimens . 

          

Figure (4-21): Agarose  gel electrophoresis analysis of PCR product for the 

detection of Urease A gene in H. pylori isolates from biopsies specimens .Where, 

M:Scale Marker 100-1500 bp. Lane (1-12) :Isolates' numbers that were positive 

Urease A  gene at a product size of 120 bp . 

       There is another study in Babil Governorate, which was carried out by 

researchers (Al-Sabary et al., 2017)  , and positive samples for this gene 
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were diagnosed at 73.9%, and this percentage is somewhat close to the 

results of our study . A local study in Al-Muthanna Governorate  by 

(Jabbar and AL-Obaidi, 2015) diagnosed H. pylori based on a number of 

virulence factors, including urease A, and the diagnosis rate was 39.28 

percent of the positive  specimens. These results do not match the results of 

current study, where the percentage was 100% . The reason for the 

difference in the results in the mentioned study  and our study where 

diagnosis rate was higher. It is due to the scarcity of specimens that were 

used for diagnosis based on this gene . 

Table ( 4-24 ) : The percentage  of virulence factors genes in H.pylori isolates  

Genes Positive samples 

No. 

% 

CagA 12 100 A 

VacAS1/S2 12 100  A 

VacAm2 11 100 A 

VacAm1 1 8.33 D 

UreaseA 12 100 A 

IceA1 7 58.33 C 

IceA2 8 50  B 

X2/ P value 56.58/ 0* 

*  Highly significant difference at P<0.05 

 

Table (4-2 5 ) : Comparison of diagnostic methods 

Total sample 

No. 

IgM Elisa IgG Elisa PCR  

Positive No.  % Positive  No.  % Positive No.  % 

 

40 

 

14 

 

35 

 

18 

 

45 

 

12 

 

30 

X
2
/P value 2.01/0.366* 

* No significant difference at P<0.05 
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4.6. Genotyping by ERIC –PCR ( Enterobacterial repetitive intergenic  
consensus polymerase chain reaction) 

       Enterobacterial repetitive intergenic consensus (ERIC) is one of the 

repeating regions in the bacterial genome whose pattern and quantity vary. 

The enterobacterial repetitive intergenic consensus polymerase chain 

reaction (ERIC-PCR) methodology is a rapid, dependable, and cost-

effective method for molecular typing that detects genetic variability across 

strains  ( Seifi et al., 2016 ; Mehr et al., 2017) . 

       All specimens that gave positive results for 16SrRNA gene were 

subjected to fingerprint analysis by ERIC PCR; the percentage of  the 

presence ERIC region in diagnosed specimens was 100%. The electrical 

migration of specimens based on the ERIC gene is depicted in Figure (4-

22). 

 

Figure (4-22): Agarose gel electrophoresis analysis of the Eric- PCR product for 

the ERIC repeat DNA region in H. pylori isolates. Where, M :marker ladder 100 - 

1500 bp  ,lane (1 - 12):Isolates number shows several polymorphic genetic  with a 

product size of 150 - 900 basepair . 

       It was found that all strains could be analyzed by the Eric  PCR 

method. The PCR products were found to be significantly larger, indicating 

that the ERIC sequences were dispersed throughout the H. pylori 

chromosome at different locations with varying distances between them. 

The amplification of PCR between them resulted in dissimilar signatures 

upon separation by agarose electrophoresis. 
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       The enterobacterial repetitive intergenic consensus-polymerase chain 

reaction (ERIC-PCR) profiles classified  the 12 isolates into 6 genotypes 

,that were showed into six clusters with 10 polymorphic variants that were 

distributed  as follows : Genotype I had two polymorphic variants, 

Genotype II had one, Genotype III had three polymorphic variants, 

Genotype IV had one, Genotype V had one, and Genotype VI had two 

polymorphic variants, The result is shown in table (4-25) and figure (4-22).  

 

Figure (4-23): Eric -PCR dendrogram tree analysis of H. pylori isolates using 

(Paleontological Statistics version 4.0). Cluster analysis using ( algorithm Ward's 

 method) where shows 6 variants of genotypes within 10 polymorphic variants 

among 12 clinical isolates of H. pylori. 

 

Table(4-26) : ERIC-PCR Cluster analysis and polymorphic variants for 12 H. 

pylori isolates 

Cluster No. Isolate No. No. polymorphic variants 

Genotype I S7, S10 2 

Genotype II S6 1 

Genotype III S1, S2, S3, S8 3 

Genotype IV S4 1 

Genotype V S5 1 

Genotype VI S9, S11, S12 2 

Total:6 12 10 
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     Regarding the results of H.pylori genotyping by ERIC PCR ,They  were 

somewhat differ from what reported in a study in Mexico conducted  by 

(González-Vázquez et al., 2012)  that identified a number of strains of H. 

pylori bacteria, which can be classified according to genetic diversity into 

39 genetic variants, while in our study, 10 genetic variants;  the reason for 

this difference in the number of genetic variants  may be due to decrease in 

the number of isolates obtained in our study . Also, in a study by ( Hussain 

et al., 2004) that included a number of different geographical regions and a 

number of countries, a number of strains of  H. pylori bacteria were 

reported, which can be classified according to genetic diversity into 22 

genetic variants in the European African cluster and 23 genetic variants in 

the Irish, East-Asain, and Amarindish clusters, while our study showed 10 

genetic variants and this difference is due to the large number of specimens 

from these geographical areas . While, it showed 15 genetic variants in the 

European East Asian cluster, and this ratio is close to the number of 

variants that were reported in our study. The genetic variation in each 

clusters in these study confirms that strains obtained from various clinical 

samples have polymorphic genetic background and have different virulence 

profile . Currently, fingerprints created by ERIC-PCR proposed the 

existence of such repetitive sequences in H. pylori  (Thoreson et al., 2000) . 

     Eric's profiling results showed 100% repeatability on all occasions. All 

isolates produce specific fingerprints for a purpose, which demonstrates the 

power of the resolution of this technique, which enables us to distinguish 

between isolates from the same population or geographical area, as well as 

to set a unique genetic identifier to track the proportions and movement of 

clones that cause diseases to communities. 
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Conclusions 

1- The success of the rapid urease test in detecting bacteria from biopsy 

specimens, as a quick and less expensive test . 

2-Amplification of 16SrRNA gene of H .pylori isolates from biopsies 

specimens  by PCR assured the identification of this bacterium . Inability to 

diagnose H. pylori  bacteria in stool specimens by conventional PCR. 

3-Diagnosis of  H. pylori  by immunological test( IgM , IgG and IL-8) test 

reported the highest diagnosis rate of  IgG antibody and the lowest rate was 

for IgM . High level of IL-8 concentration  was determined  in patients 

compared to the control group. 

4- Molecular identification of H. pylori by polymerase chain reaction 

(PCR), based on a number of virulence genes such as Cag A, VacA s1/s2, 

Vac Am2, and Urease A, which show a high percentage of isolates. IceA1 

and IceA2 genes were of medium percentage, while VacAm1 showed a low 

percentage.` 

5- Fingerprinting analysis by  ERIC-PCR  has a better discrimination 

capability that  classified H. pylori  isolates  into 6 genotypes with 10 

polymorphic variants. 
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Recommendations 

1- Screening of patients with gastroenteritis, whether they had COVID-19 

infection. 

2- Detection of  IgA antibody for H. pylori in  patients with gastroenteritis 

and using urea breath test for diagnosis bacterial infection. 

3- Diagnosis of H. pylori from stool specimens using other types of PCR 

techniques ( Real time – pcr ) . 

4- Work to increase the number of  specimens taken from patients included 

in the study to obtain many results and  Work on the early diagnosis of 

Helicobacter pylori. 

5- Conducting studies on the mechanism of transmission of bacteria in 

society and limiting its spread. 

6-Working on providing microaerophilic conditions and selective culture 

media for the purpose of isolating bacteria. 

7- Study of genetic variations in the virulence genes of Helicobacter pylori 

between different samples. and knowledge of the gene expression of H. 

pylori Cag A and Vac A genes. 

8-Using other molecular typing methods such as PFGE, MLST and (GTG)5 

- PCR to detect the efficiency of these molecular  typing methods  in 

characterizing H .pylori  isolates.      
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Appendix (1) : A-Positive results of the rapid urease test by changing 

the color of medium to pink or red for biopsy samples , B- Positive 

result of oxidase test for H. pylori isolates ,C- Positive result of catalase 

test for H. pylori isolates 

 

Appendix (2) : A- Negative result of urease test ,  B- Positive  result of 

urease test for H. pylori isolates 

A B 
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Appendix (3) : showed the stomach antrum, some of the places from 

which the biopsy was taken  

 

 

 

Appendix (4) : A- IL8 test of H. Pylori , B- IgG  test of H. Pylori 
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  أ

 الخالصة

( ٟ٘ بىخ١ش٠ب عبٌبت ٌظبغت غشاَ حظ١ب أػذاًدا وب١شة ِٓ H.pylori)  بىخش٠ب اٌحٍض١ٔٚت اٌبٛاب١ت    

. أجش٠ج ٘زٖ اٌذساعت فٟ ِغخشفٝ اٌذ٠ٛا١ٔت  ٙبسة ِؼذة اإلٔغبْإٌبط فٟ اٌؼبٌُ ، ح١ذ حظ١ب ظ

ٟ ٚضّج  ِٓ األطحبء وّجّٛػت ع١طشة . حُ حشخ١ض ج١ّغ اٌّشضٝ  42ِش٠ضبً ٚ  355اٌخؼ١ٍّ

ً اٌطب١ب اٌّخخض ، ٚحُ جّ . ٚبٍغج 4244إٌٝ ِبسط  4243غ ػ١ٕبث اٌّشضٝ ِٓ أوخٛبش ِٓ لب

ػ١ٕت بشاص. حُ فظً اٌّظً ِٓ ػ١ٕبث اٌذَ  53ػ١ٕت ِٓ اٌخضع ، ٚ  54ػ١ٕت ، ٚ  355ػ١ٕبث اٌذَ 

. حُ فحض  ٪7;.3:ٔغبت اٌؼ١ٕبث اإل٠جبب١ت  ٚحشخ١ظٗ ببخخببس األجغبَ اٌّضبدة فٟ اٌذَ ، ٚوبٔج

. حُ اعخخذاَ  ٪;96.3 اٌبشاص ٚوبٔج ٔغبت اٌؼ١ٕبث اٌّٛجبت ػ١ٕبث اٌبشاص بٛاعطت اخخببس ِغخضذ

ٌٍّشضٝ ، ٚظٙشث   اخخببس ا١ٌٛس٠ض اٌغش٠غ ٌفحض ػ١ٕبث األٔغجت اٌّأخٛرة ِٓ غبس اٌّؼذة

 إٌخبئج اإل٠جبب١ت ػٓ طش٠ك حغ١١ش اٌٍْٛ ِٓ األطفش إٌٝ اٌٛسدٞ أٚ األحّش ، ٚاٌؼ١ٕبث اإل٠جبب١ت

ُ اعخخذاَ  84.7بٍغج  ( ٌؼضي MCUAبس اٌّحٛس )واٌٛعظ االٔخمبئٟ ، وٌِٛٛب١ب ٠ٛس٠ب أفٟ اٌّئت. ح

فٟ  ٚصساػخٙب ٘زٖ اٌبىخ١ش٠ب ، حُ اٌحظٛي ػٍٝ ػضٌخ١ٓ ِٓ ج١ّغ ػ١ٕبث اٌخضػبث اٌخٟ حُ جّؼٙب 

ض ببإلضبفت إٌٝ اٌظفبث خب١ٌاٌٛعظ. حُ حأو١ذ ٘زٖ اٌؼضالث ببخخببساث ا١ٌٛس٠ض ٚاألٚوغ١ذ٠ض ٚاٌى

اٌبىخ١ش٠ب  ٌخحذ٠ذٔغبًب ِخفبٚحت  IgM  ٚIgG  ٚIL-8ببساث اٌّظ١ٍت ٌـ اٌّٛسفٌٛٛج١ت. حُظٙش االخخ

٪. حُ IgM ،19.56فٟ ِجّٛػبث عىب١ٔت ِخخٍفت. وبٔج إٌغبت اٌّئ٠ٛت ٌٍؼ١ٕبث اٌّشخظت ببخخببس 

٪ ِٓ اٌّشضٝ ، ب١ّٕب ;:.36حٛص٠غ اٌّشضٝ حغب اٌؼّش ٚاٌجٕظ ٚأِبوٓ اإللبِت. شىً اٌزوٛس 

٪ ب١ّٕب وبٔج فٟ 5:.42غج ٔغبت اٌؼ١ٕبث اٌّٛجبت فٟ ِٕبطك اٌحضش ٪. ٚب46.66ٍشىٍج اإلٔبد 

اٌخشخ١ض ب١ٓ اٌفئبث اٌؼّش٠ت  ٔغب٪ . أِب ببٌٕغبت ٌٍفئبث اٌؼّش٠ت ٌٍّشضٝ ، فمذ وبٔج 37اٌش٠ف 

أْ ٔغبت  IgGِخمبسبت ، ٌُٚ ٠ىٓ ٕ٘بن فشق ِؼٕٛٞ ب١ٓ اٌفئبث اٌؼّش٠ت. ٚٚجذث ٔخبئج اخخببس 

٪ ، ٚحٛصع اٌّشضٝ وزٌه حغب اٌؼّش ٚاٌجٕظ ِٕٚبطك اإللبِت ، 48.:9اٌؼ١ٕبث اٌّٛجبت وبٔج 

٪ 93.05 ٪( ، ب١ّٕب إٌّبطك اٌحضش٠ت2:٪( لش٠بت ِٓ اإلٔبد );98.7ٚوبٔج ٔغبت اٌزوٛس )

٪. أِب ببٌٕغبت ٌٍفئبث اٌؼّش٠ت ٌٍّشضٝ ، فمذ وبْ اٌفبسق فٟ ٔغبت اٌؼ١ٕبث اإل٠جبب١ت 25ٚاٌش٠ف 

، ٚوبْ ٕ٘بن فشق رٚ  IgG  ٚIgM. ٌُ ٠ىٓ ٕ٘بن اسحببط ب١ٓ ٔخبئج اخخببساث  فبً اٌّشخظت طف١

فٟ اٌّشضٝ ِٚمبسٔخٗ بّجّٛػت اٌغ١طشة  ٚٚجذ أْ  IL-8دالٌت إحظبئ١ت ب١ّٕٙب. حُ ل١بط ِغخٜٛ 

( وبْ أػٍٝ ِٓ ِغخٜٛ ِجّٛػت  اٌغ١طشة ;.:9±  3;.396فٟ اٌّشضٝ ) IL-8ِغخٜٛ 

( ٚوبْ لش٠بًب ِٓ ِغخٜٛ 86.8±  46.:39ػٕذ اٌزوٛس ) IL-8(. وبْ ِغخٜٛ ±55.6  66.58)

(  IL-8 183.3)   ± 92.7ِغخٜٛ اٌحضش٠ت إٌّبطك أِخٍه ِشضٝ (. ;.3;±  :393.7اإلٔبد )

فئبث فٟ اٌ IL-8. ٚجذ اْ ِغخٜٛ  (171.73 ±74.1) ش٠ف١ت اٌزٞ وبْ أػٍٝ ِٓ إٌّبطك اٌٚ
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  ب

اٌحّض إٌٛٚٞ ِٓ ػ١ٕبث اٌبشاص  اعخخالصحُ  .ِخخٍف  ٚأحشاف ِؼ١بسٞ ظاٌؼّش٠ت بّخٛع

ُ جّؼٙب  ٟ ح ( بٕبًء ػٍٝ ج١ٓ PCRبٛاعطت حم١ٕت حفبػً اٌبٍّشة اٌّخغٍغً ) ٚححذ٠ذ٘بٚاٌخضػبث اٌخ

16SrRNA  ػ١ٕت ِٛجبت ، ٚج١ّغ ٘زٖ اٌؼ١ٕبث وبٔج ِٓ اٌخضػبث بٕغبت  34؛ حُ حشخ١ض

٪(. 55.56بد )٪( ٚاإل47ٔػٕذ اٌزوٛس )  16SrRNA٪(. وبْ ِؼذي اٌخشخ١ض حغب ج١ٓ 52)

. حُ أ٠ًضب حشخ١ض اٌؼ١ٕبث  ٪62اٌش٠ف ِٕبطك ٪ 46ٚاٌحضش فبٍغج إٌغبت ِٕبطك أِب فٟ 

 ٓ ٝ ج١ ُ حشخ١ظٙب بٕبًء ػٍ ٟ ح بّب فٟ   اٌضشاٚةبٛاعطت ػذد ِٓ ج١ٕبث   16SrRNA اإل٠جبب١ت اٌخ

. إٌغبت Cag A VacAs1/s2, ,VacAm1,VacAm2, Urease A, IceA1  ٚ IceA2رٌه 

وبٔج  Cag A ،VacAS1 /S2 ،Urease A ٚ VacAm2  اٌضشاٚةاٌّئ٠ٛت الوخشبف ج١ٕبث 

بٕغبت  VacAm1٪ ػٍٝ اٌخٛاٌٟ ٚ IceA1 ، IceA2 7:.55 ٚ ٪50  ٪ . ب١ّٕب بٍغج ٔغبت322

 تبظّاٌٌخح١ًٍ   16SrRNA٪ ، وّب خضؼج ج١ّغ اٌؼ١ٕبث اٌخٟ أػطج ٔخبئج إ٠جبب١ت ٌج١ٓ 55.:

ٟ اٌؼ١ٕبث اٌّشخظت   ERIC. وبٔج إٌغبت اٌّئ٠ٛت ٌّٕطمت ٚجٛد ERIC-PCRبٛاعطت  اٌٛسار١ت ف

ِخغ١ًشا ِخؼذد  32أّٔبط ٚسار١ت ِغ  8ػضٌت إٌٝ  34اٌـ  ERIC-PCR حح١ًٍ أّبط ٪. طٕفج 322

ٟ> إٌّظ اٌج١ٕٟ األٚي وبْ ٌٗ ِخغ١شاْ ِخؼذد األشىبي ، إٌّظ  األشىبي حُ حٛص٠ؼٙب ػٍٝ إٌحٛ اٌخبٌ

ٕٟ اٌزبٟٔ ٌٗ ٚاحذ ، إٌّظ اٌج١ٕٟ اٌزبٌذ بٗ رالرت ِخغ١شاث ِخؼذدة األشىبي ، إٌّظ اٌج١ٕٟ اٌج١

 ِخؼذد ِْخغ١شاٌٗ اٌشابغ ٌٗ ٚاحذ ، إٌّظ اٌج١ٕٟ اٌخبِظ ٌٗ ٚاحذ ، ٚوبْ ٌٍّٕظ اٌج١ٕٟ اٌغبدط 

. ERIC-PCRاألشىبي. حّىٕج اٌذساعت ِٓ اٌحظٛي ػٍٝ بظّت ٚسار١ت ٌٍبىخ١ش٠ب ِٓ خالي 

ْ أوبش  PCR ٔٛاحج ثٚجذ ْ ِخٛا١ٌبث  بىز١شٌخىٛ ِٕخششة فٟ ج١ّغ أٔحبء  ERIC، ِّب ٠ش١ش إٌٝ أ

 بّغبفبث ِخفبٚحت ب١ٕٙب.ٚاٌحٍض١ٔٚت اٌبٛاب١ت فٟ ِٛالغ ِخخٍفت بىخش٠ب  وشِٚٛعَٛ 
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