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Summary 

 
 

I 

 

Summary 

        Helicobacter pylori infection is very common and it is estimated that 

about half of the world's population is infected with this bacterium causes 

stomach ulcer ,gastritis and stomach cancer. 

        in This Case –Control study included  250 subjects divided as 200 

patients attending gastroenterology and hepatology center of merjan 

medical city hospital to diagnosis bacterial infection in stomch aged(15-

71) during November2022 to January2023 ,in addition to 50 apparently 

healthy subject as control group with age and sex similar to case group. 

from all subject collected 250 blood specimens and 250 stool specimens.  

5ml of venous blood specimens that separated into two group . 2.5 ml put 

in EDTA tube  for DNA extraction to detect HLA polymorphism .while 

2.5ml put in gel tube for serum separation to detect HLA-DRB and HLA-

C levels by ELISA and diagnosis H.pylori by Ab rapid test. In addition to 

detect the bacteria by Ag rapid test through stool specimens according to 

bacterial culturing and PCR to detection URE A .of the 200 specimens 

80(40%) showed positive result for the Ab test and 120(60%) gave 

negative . 45(22.5%) positive  result for the Ag test and according to 

bacterial culturing  while 155(77.5%) gave negative Ag rapid test and 

bacterial growth. 

     This study showed an decrease in the serum level of HLA-DRB1 in 

patient which was (1905) ng/L ,compared  with serum levels of healthy 

control which were (2849) ng/L, P ≤ 0.0003) ,while HLA-C study 

showed an increase in the serum level of HLA-C in patient which was 

(50.90) ng/L compared healthy control which were (28.77) ng/L, P ≤ 

(0.000) .  
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II 

 

      The genotype distribution of the SNPs in that HLA-C rs2395471 

SNPs was 8% GG, 60% GA, and 32% AA, with H. pylori infection. and 

the genotype distribution in healthy controls was 0% GG, 40% GA, and 

60% AA, with T-allele and A-allele frequencies of 8(0.16%) and 

42(0.84%) in patients and 19(0.38%) for G-allele frequency and 

31(0.62%) for A-allele frequencies, respectively. When comparing the 

genotype distribution for HLA-C rs2395471 GG result was (P=0.2 

OR=5.42, Cl=0.24 to 118). AA indicated that there were no statistically 

significant differences in the HLA-C rs2395471 SNP between patients 

and healthy controls (GG,GA). demonstrates that (HLA-C) 

rs2395471SNPs contributed to infection at a significant p-value (0.04), 

indicating that there was a significant difference in AA genotypes. 

      The genotype distribution for the SNPs in HLA-C, rs2249741SNPs, 

was 20% AA, 52% AC, and 28% CC in patients infected with H. pylori. 

and the genotype distribution in healthy control was 0% AA, 24%AC, 

and 76% CC, with A-allele and C-allele frequencies 23(0.46)%, 

27(0.54)% in patients and healthy control were 6(0.12)% for A-allele 

frequency and 44(0.88)% for C- allele frequencies, and when comparing 

the genotype distribution for HLA-C rs2249741SNP, AA result was 

(P=0.08, OR=13.68,Cl=0.71-262.18) There were no statistically 

significant differences in HLA-C rs2249741SNP between patients and 

healthy controls when comparing the (AA) wild genotype to the (AC,CC) 

homozygous genotype and heterozygous genotype. demonstrates that 

(HLA-C) rs2249741SNPs was associated with infection by H. pylori 

when p-values of 0.04 and 0.001 were significant .  

         the genotype distribution for SNP in the HLA-C  rs2249742 SNP 

consisted of 44% CC, 44% CT, and 12% TT, with H. pylori infection. 
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and the genotype distribution in healthy control was 0% CC, 28% CT, 

and 72% TT with C-allele and T-allele frequency33(0.66)%, 17(0.34)% 

in patients and healthy control were 7(0.14)% for C-allele frequency and 

43(0.86) for T-allele frequencies, and when comparing the genotype 

distribution for HLA-C rs2249742SNP, CC result was (P=0.01, 

OR=40.44, Cl=2.21-738.01)This finding (CC,TT) demonstrates that there 

were significant differences in HLA- C (CT), heterozygous genotype 

non-significant SNPs. It can be demonstrated that there was a significant 

difference between the CC and TT genotypes at significant p-value(0.01) 

and (0.000), indicating that (HLA-C) rs2249742 SNPs was associated 

with infection by H.pylori . 

        the genotype distribution of rs1794511 genotype SNPs in the HLA-

DRB1 rs2249742 genotype SNPs consisted of 64% TT, 24%TG, and 

12% GG, with H. pylori infection. and the genotype distribution in 

Healthy control was 100% TT, 0% TG, and 0% GG, with T-allele and G-

allele frequency38(0.62) %, 9(0.38)% in patients and healthy control 

were 50(1)%. for T-allele frequency and 0 for G-allele frequencies, and 

when comparing the genotype distribution for DRB1 rs2249742 HLA-

DRB1 genotype SNPs, TT result was (P=0.02, OR=0.03, Cl=0.0019 to 

0.62) This finding demonstrates that there was significant differences  

(TG.GG) heterozygous genotype and homozygous genotype non-

significant SNPs. p-values (0.06) and (0.1) .Polymorphism in HLA-C and 

HLA-DRB1 was significantly associated with the disease risk. 
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    1.1.Introduction  

       Helicobacter pylori (H. pylori) is a Gram‐negative microaerophilic 

bacterium that colonizes the human stomach and can caused to chronic gastritis, 

gastric, peptic ulcer adenocarcinoma and mucosa‐associated lymphoid tissue 

lymphoma. About half of the world's population is estimated to be infected with 

this pathogen (Zamani et al., 2018).    

    Human leukocyte antigen (HLA) molecules play a critical role in the 

adaptive immune response to H. pylori infection. HLA molecules are cell 

surface proteins that present antigenic peptides to T cells, allowing them to 

recognize and respond to specific pathogens  HLA molecules are highly 

polymorphic, meaning that there are many different variants of HLA genes in 

the human population. Different HLA variants can present different antigenic 

peptides, and the ability of an individual's HLA molecules to present H. pylori 

antigens can affect their susceptibility to infection and the outcome of the 

immune response. ( Matsueda et al.2014) 

          It is important to note that the relationship between HLA gene 

polymorphisms and H. pylori infection is complex and multifactorial. Other 

factors, including environmental and bacterial virulence factors, also play 

significant roles in determining an individual's susceptibility to H. pylori related 

diseases HLA genes may affect the host's ability to recognize and present H. 

pylori antigens to immune cells, potentially influencing the immune response 

against the infection. These variations can lead to differences in the individual's 

susceptibility to H. pylori infection and the development of associated 

diseases.( Kocak et al.,2020) 

      In addition to influencing disease susceptibility, HLA molecules can also 

affect the immune response to H. pylori Studies have shown that HLA class II 

molecules, such as HLA-DR and HLA-DQ, are important for the activation of 

CD4+ T cells, which play a critical role in the adaptive immune response to H. 
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pylori. The specific HLA alleles expressed by an individual's APCs may affect 

the types of H. pylori antigens that are presented to T cells, influencing the 

specificity and strength of the immune response.  Overall, the polymorphic 

nature of HLA molecules can have significant effects on the immune response 

to H.pylori infection and the development of H. pylori-related diseases. 

Understanding the role of HLA in the immune response to H. pylori may be 

important for developing more effective diagnostic and therapeutic strategies 

for these diseases. (Chazy and Taha.,2022) 

  Aims of Study 1.2.   

    The present study  was aimed to study the immunogenic   association of 

HLA level and polymorphism on people infected with  H.pylori  and  the 

achievement of this aim by the following objectives: 

 

  

1. Blood and stool specimens collection from patients infected with 

H.pylori and healthy as control group. 

2. Isolation and identification of  bacteria from stool by serological test, 

culturing  and PCR to detect  URE A. 

3. Detection serum levels of HLA-C and HLA-DRB1 by ELISA.  

4. Human DNA extraction  to study HLA-C and HLA-DRB1 

polymorphism by DNA sequence assay.  
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2 . Literatures Review 

2 .1 . Historical review :  

           The discovery of H. pylori by Warren and Marshall was preceded 

by nearly a hundred year of inconspicuous publications relating to spiral 

bacteria, achlorhydria, gastritis, gastric urease, and antimicrobial therapy 

for ulcers (Marshall,1988). Investigation of gastric bacteria properly began 

in the latter half of the 19th century when microscope resolution had 

sufficiently advanced (Kidd and Modlin ,1998).  

           Bottcher and Letulle firstly hypothesized that bacteria caused ulcer 

disease in 1875, after they discovered bacteria in the floor and margins of 

gastric ulcers. but they were unable to cultivate them and perhaps because 

of this they did not present their discovery to the world. In 2018 Marshall 

drank the bacterial suspension himself to prove himself that bacteria are 

the cause of stomach ulcers and gastritis. After a few days he struck 

nausea and a foul smell from his mouth then vomiting appeared. The 

endoscopy results on the eighth day of the trial were clear - advanced 

enteritis (Fedorowicz et al., 2020).  

         Similar spiral organisms were found in stomach of humans and other 

species by several scientists between then and the 20th century. For 

instance, in 1893 Bizzozero noted spirochetes in the gastric mucosa of 

dogs, which were named H.bizzozeroni. Kasai and Kobayashi in 1920 

isolated spirochetes in cats and transmitted them to rabbits to produce 

ulcers (Kidd and Modlin ,1998) 

          Warren in 1979 identified Campylobacter pylori as the putative 

causative agent of human gastritis (Kidd and Modlin ,1998 ; Marshall and 

Warren,1984) Culture of the organism (H. pylori) was elusive until 1982 
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when it was obtained by Barry Marshall (Marshall,1988). Earlier attempts 

to culture the organism proved abortive because incubation was usually 

limited to 48 hours. Success at culture was incidental, as one of them 

spanned a holiday period and hence, lasted for 5 days, thereby yielding a 

growth. History was then made in April 1982 at the Royal Perth Hospital 

in Australia where H. pylori was cultured. Examination of the plate 

showed a pure growth of 1mm transparent colonies. Gram stains of the 

colonies showed slightly curved organisms and not spiral as in the smear 

of the specimen, which made Marshall to doubt whether it was the 

organism in question that was grown. 

           Further studies on the organism and its RNA sequence in ribosomes 

helped correct the earlier misconception that the organism belonged to 

the Campylobacter family (initially called Campylobacter pyloridis). At 

the 5th International Campylobacter workshop in Mexico in February, 

1989 the Campylobacter taxonomy committee agreed that H. pylori should 

no longer be included in the Campylobacter group. There was initial 

difficulty in nomenclature before Steward Goodwin who was head of the 

Microbiology Department at Royal Perth Hospital at that time reportedly 

suggested Helicobacter, and this was published in 1989. 

          The World Health Organization classified H. pylori as a class 1 

(definite) carcinogen implicated in the etiopathogenesis of gastric 

malignancies in 1994 (Houghton and Wang ,2005) . (Parsonnet et al 

.,1994) also describe an association between H.pylori and gastric 

lymphoma completed sequencing of the entire 1,667,867 base pairs of 

the H. pylori genome in 1997 (Tomb et al.,1997) And in 2005 Warren and 

Marshall were awarded the Nobel Prize in Physiology or Medicine for 

their work on H. pylori and PUD(The Nobel Prize in Physiology or 

Medicine 2005). 
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2 . 2 . Classification of H. pylori  

          Taxonomy aims to provide a meaningful biological framework upon 

which a wide range of other sciences is built. However, the inaccurate 

delineation of taxa serves to confound workers in a variety of disciplines 

(On, 2001).  

          Cultivation of new stomach bacteria in 1982 marked a new turning 

point understanding of the environment and diseases of the digestive 

system. Description Marshall and Warren, spiral or curved bacilli in 

histological sections of numerous samples of the human gastric mucosa. A 

number of these samples gave culture positivity to the Gram-negative 

microaerophilic bacteria. The second international workshop held in 

Brussels, Belgium, in September 1983 on Campylobacter infection gave 

great importance to its correct classification. The campylobacter organism 

is similar in many aspects, including the curved morphology, growth on 

rich media failure to fermentation of glucose, sensitivity to metronidazole, 

and G + C content of 34%(Solnick and Vandamme, 2001) 

2 . 3 . General Characteristics and Growth Requirement of H. pylori 

      Helicobacter pylori (H. pylori) is a gram-negative, microaerophilic 

bacterium that is adapted to survive in the acidic environment of the 

stomach. Here are some general characteristics and growth requirements of 

H. pylori  Morphology it is a curved or spiral-shaped bacterium that is 

approximately 3-4 micrometers long and 0.5 micrometers wide. 

H. pylori is motile, and it uses several flagella to move through the mucus 

layer of the stomach. (Qin et al., 2017) .   

       H. pylori is a fastidious bacterium  has specific growth requirements. 

It grows best at a pH of 7.0-7.4 and at temperatures between 37-42°C. H. 

pylori requires a microaerophilic environment with low oxygen tension (5-
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10%) and high carbon dioxide levels (5-10%) for optimal growth. It also 

requires specific nutrients, such as iron and amino acids, for growth.  (Al-

Thahab and Al-Awsi, 2018) . 

     H.pylori can be cultured using specialized media, such as Columbia 

agar supplemented with 5-10% sheep blood and selective antibiotics, such 

as vancomycin and trimethoprim. (Scott et al.,2002).      

     H. pylori has a relatively small genome, with approximately 1,500 

genes. It has a high degree of genetic variability, with several subtypes or 

strains that vary in their genetic makeup and virulence factors .Overall  

H. pylori is a fastidious bacterium that is adapted to survive in the acidic 

environment of the stomach. Its specific growth requirements and genetic 

variability may have implications for the development of strategies to 

prevent or treat H. pylori-related diseases (Lee et al., 2017). 

2 . 4 .Transmission :  

       The exact mode of transmission is not fully understood, but it is 

thought to occur through oral-oral or fecal-oral routes. 

In areas with high H. pylori prevalence, the bacteria is often acquired 

during childhood, typically before the age of 10. The exact mechanisms of 

transmission can vary depending on cultural and environmental factors, but 

it is thought to involve close contact with family members or caretakers 

who are infected with H. pylori (Aziz et al., 2015) .        

       The bacteria can be transmitted through fecal-oral contact, such as 

consuming contaminated food or water. In addition, H. pylori can survive 

in the environment for several days, and contaminated surfaces or objects 

may also contribute to transmission(Bürgers et al., 2008) . 

       Individuals who live in crowded conditions, have poor sanitation, or 

are exposed to contaminated food or water are at higher risk of H. pylori 

infection. In addition, certain cultural or dietary practices may also increase 

the risk of transmission( Gebara et al., 2006). 
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     Understanding the mechanisms of transmission and identifying 

individuals at risk of infection may be important for developing strategies 

to prevent or reduce H.pylori transmission (Stefano et al., 2018). 

2 . 5. H.pylori virulence factor and pathogensis 

i -Lipopolysaccharides (LPS): they are glycolipids found in the cell 

envelope of gram negative bacteria of which H.pylori is one. 

Lipopolysaccharides are endotoxins which stimulate the release of 

cytokines through their lipid A component. They also interfere with gastric 

epithelial cell–laminin interaction which may lead to loss of mucosal 

integrity, inhibit mucin synthesis, and stimulate pepsinogen secretion 

(Moran,2007). 

ii - Leukocyte recruitment and activating factors: these are soluble 

surface proteins with chemotactic properties produced by the organism. 

They help to recruit monocytes and neutrophils to the lamina propria and 

to activate these inflammatory cells. These include H. pylori neutrophil-

activating protein, expressed by the napA gene, and the immunologically 

active porins (Brisslert et al.,2005) 

iii - Vacuolating Cytotoxin (VacA): VacA is secreted by H. pylori and 

can target and disrupt various cells in the stomach, including epithelial 

cells and immune cells. It induces the formation of vacuoles (hence the 

name "Vacuolating cytotoxin") in these cells leading to cellular damage 

and alterations in cell function .The effects of VacA on the host cells are 

complex and involve multiple mechanisms. It can disrupt the integrity of 

the gastric epithelium, interfere with cellular signaling pathways, impair 

the function of immune cells, and modulate the host immune response The 

presence of VacA has been associated with an increased risk of developing 

gastric diseases, including gastritis, peptic ulcers, and gastric cancer. It is 
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believed to contribute to the ability of H. pylori to colonize and persist in 

the stomach, as well as promote the progression of H. pylori-associated 

diseases by inducing inflammation and tissue damage (Maeda et al.,2002) 

iv - Cytotoxin-Associated Antigen (CagA): is a protein produced by 

certain strains of H. pylori bacteria. CagA is considered a virulence factor 

because it plays a role in the pathogenesis and severity of H. pylori 

associated diseases When H. pylori infects the stomach, strains that carry 

the cagA gene can inject the CagA protein into the epithelial cells lining 

the stomach. Once inside the host cell, CagA can interact with various 

cellular signaling pathways, leading to alterations in cell structure, 

function, and signaling The presence of CagA-positive H. pylori strains 

has been associated with an increased risk of developing more severe 

gastric diseases, such as peptic ulcers and gastric cancer. It is believed that 

CagA contributes to the ability of H. pylori to persistently colonize the 

stomach and trigger chronic inflammation, which can lead to the 

development of these diseases over time The detection of CagA can be 

performed using specialized tests, such as serological assays (blood tests) 

that detect antibodies against CagA or molecular methods that identify the 

presence of the cagA gene or CagA protein in H. pylori isolates It's 

important to note that while the presence of CagA is associated with an 

increased risk of severe disease outcomes not all H. pylori strains carry the 

cagA gene, and not all individuals infected with CagA-positive strains will 

develop complications. Other factors, such as host genetic susceptibility 

and environmental factors, also play a role in determining disease 

progression (Rohde et al.,2003). 

V - Outer Membrane Inflammatory Protein (OipA): it is possessed by 

most strains with CagA. It acts synergistically with CagA to produce a 
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more intense inflammatory response than would have otherwise occurred 

in either (Yamaoka et al.,2000). 

2 . 6 . factors that enhance mucosal colonization and factors that 

mediate tissue injury. 

 Flagella: the possession of spiral shaped, unipolar, sheathed flagella 

(Hofman et al.,2004)allows the organism to move rapidly from the 

lumen of the stomach, where the pH is low,through the mucus layer 

to an area where pH is near neutral to permit optimal growth. 

 Urease: H. pylori has a great capacity for urease production, 

probably more than almost all other bacterial species. Urease 

hydrolyses urea to produce ammonia (NH3) and carbon dioxide 

(CO2). The presence of NH3 reduces the acidity of the stomach; 

which may be necessary for providing a congenial environment 

for H. pylori. Ure1, a pH-gated channel helps to regulate the 

production of urea (Suerbaum and michetti,2002).  

 Adherence factors: H. pylori has tissue tropism for the gastric 

epithelium. It possesses fibrillar adhesins, located on its surface 

which binds closely to the carbohydrate receptors on the mucosal 

cell leading to the formation of an adherence pedestal. The best-

characterized of these adhesins is BabA, which is a 78-kD outer-

membrane protein that binds to the fucosylated Lewis B blood group 

antigen. BabA is relevant in H. pylori associated disease and may 

influence disease severity, although the results of several studies are 

contradictory (Suerbaum and michetti,2002). This property prevents 

the organism from being shed during cell and mucus turnover. 
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2.7. H. pylori Associated Diseases  

2.7.1 Gastritis 

      H.pylori is a major cause of chronic gastritis, an inflammation of the 

stomach lining. Gastritis can lead to symptoms such as abdominal pain, 

bloating, nausea, and vomiting. (Graham and sung,2006). When H. pylori 

infects the stomach, it can lead to chronic inflammation and damage to the 

stomach lining. This can result in gastritis, which may be acute (short-

term) or chronic (long-term). The inflammation can cause symptoms such 

a .Abdominal pain or discomfort This is a common symptom of gastritis 

and is often described as a burning or gnawing sensation in the upper 

abdomen.Loss of appetite Some individuals with gastritis may experience 

a decreased desire to eat due to the discomfort associated with eating 

Bloating and indigestion .Gastritis can cause bloating a feeling of fullness 

and indigestion after meals Black tarry stools (melena). In some cases 

gastritis can cause bleeding in the stomach leading to the presence of 

black, tarry stools (Malaty et al.,2000). 

2 .7.2  Peptic ulcer disease 

         H. pylori infection is a primary risk factor for the development of 

peptic ulcers, which are open sores that form in the lining of the stomach 

or the upper part of the small intestine. Peptic ulcers can cause abdominal 

pain, discomfort, and in some cases, bleeding. (Zhang et al, 2017)  
 

2.7.3 Gastric Cancer 

         Long-term infection with H. pylori is associated with an increased 

risk of developing gastric (stomach) cancer. However, it's important to 

note that the majority of individuals infected with H. pylori do not develop 

cancer. (Tham et al.,1998).  
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2.7.4 Duodenal ulcer  

          The review evidence supports a strong causal relation between H. 

pylori infection and duodenal ulcer, as patients are more likely to be 

infected by virulent strains which later cause duodenal ulceration. Thus, 

eradication of H. pylori infection decreases the incidence of duodenal 

ulcers, and prevents its recurrence by reducing both basal gastrin release 

and acid secretion without affecting parietal cell sensitivity H. pylori can 

elevate acid secretion in people who develop duodenal ulcers or hyper 

secretion of gastric acid can by itself evoke duodenal ulcers (Ahmed and 

Belayneh, 2019) .         

2.7.5  MALT lymphoma  

          MALT Lymphoma: H.pylori infection can lead to the development 

of MALT (mucosa-associated lymphoid tissue) lymphoma, a type of non-

Hodgkin's lymphoma. MALT lymphoma typically occurs in the stomach 

but can also affect other organs.(Houghton and Wang,2005; Matysiak-

Budnik and Megraud,2006). 

 2.7.6   Dyspepsia 

         H. pylori infection may be a contributing factor to non-specific 

symptoms of indigestion and upper abdominal discomfort, a condition 

known as functional dyspepsia. (Talley and Vakil,2005). 

2.7.7 H. pylori and Insulin Resistance 

          Since the immune system is triggered by H. pylori infection, some 

inflammatory cytokines such as tumour necrosis factor _ (TNF-_) and 

leptin and adipokines createan immune response to this inflammation. 

Relevant studies have revealed that leptin deficiency can induce the insulin 

resistance (IR) of high TNF-_ and IL-6 levels (Chen et al.,2015; Kern et 

al.,2003).Inflammatory cytokines induce the phosphorylation of         
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serine residues on the insulin receptor substrate, causing disruption of 

insulin function and disrupting the substrate‘sinteraction with insulin 

receptors. Thus, diabetes can occur with the deterioration in bloodglucose 

regulation (Maeda et al.,2002 ; Mansori et al., 2020). 

2.7.8 H. pylori and Anaemia 

        Iron is an important micronutrient for animals and microorganisms as 

a cofactor for enzymes involved in oxygen and electron transport and DNA 

synthesis. The response to infection is mediated by an iron-retaining 

mechanism that indirectly reduces the redistribution from the cell cytosol 

to the cell surface, and reduces circulating transferrin and the growth of 

infecting pathogens (Flores et al., 2017). demonstrated that the SabA gene 

in the pathogenesis of H. pylori is highlyexpressed in bacterial isolates 

from patients with iron deficiency anaemia, proving that this virulence 

factor has a role in the development of anaemia (Kato et al.,2017). 

Moreover, H. pylori 

        causes hypochlorhydria and atrophic gastritis, in addition to peptic 

ulcer disease and increasin the risk of gastricmalignancies. In this case, 

weakening of iron absorption canfactor secretion, hypochlorhydria, or 

achlorhydria and can lead to intestinal iron and B12malabsorption (Rockey 

et al.,2020 ; Sipponen et al.,2003). 

2.8 .  Diagnostic Techniques: 

        H. pylori resides in the stomach, colonizes gastric epithelium, and 

causes several digestive system diseases. Several diagnostic methods 

utilizing invasive or non-invasive techniques with varying levels of 

sensitivity and specificity are developed to detect H. pylori infection. 

        Selection of one or more diagnostic tests will depend on the clinical 

conditions, the experience of the clinician, cost, sensitivity, and specificity. 

Invasive methods require endoscopy with biopsies of gastric tissues for the 

histology, culture, and rapid urease test. Among non-invasive tests, urea 
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breath test and fecal antigen tests are a quick diagnostic procedure with 

comparable accuracy to biopsy-based techniques and are methods of 

choice in the test and treatment setting. Other techniques such as 

serological methods to detect immunoglobulin G antibodies to H. pylori 

can show high accuracy as other non-invasive and invasive biopsies, but 

do not differentiate between current or past H. pylori infections. 

Polymerase chain reaction (PCR) is an emerging option that can be 

categorized as invasive and non-invasive tests. PCR method is beneficial to 

detect H. pylori from gastric biopsies without the need for the cultures 

(Sabbagh et al., 2019) 

2.8.1  Method based on discovery of the enzyme  

2.8.1.1  Rapid urease test (RUT)  

         The fact that H. pylori is both abundant in the stomach and contains 

urease has been widely used to assist in clinical diagnosis., with a short 

time after the discovery of H. pylori, rapid urease tests had been developed 

to allow rapid detection of H. pylori using gastric specimens (mucus, 

biopsy, or brushings)., methods to detect changes in pH either directly or 

using color changes following incubation of gastric specimens proved both 

simple and reliable and were most widely adapted (Graham and 

Miftahussurur, 2018).  

         Biopsy samples, approximately 2–3 mm each were taken from the 

antralgastric mucosa and placed on the yellow colored well containing urea 

and a pH indicator. The production of the urease enzyme by H. pylori 

results in the decomposition of urea into bicarbonate and ammonia which 

causes the pH to rise and the colour of the dot to change from yellow to red 

or pink. Positive results were read within 5 to 30 min. Samples that were 

weakly positive took up to 1 h to develop and no colour change at 1 h was 

regarded negative (Adu-Aryee et al., 2016). 
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2.8.1.2 Urea breath testing ( UBT )  

           The urea breath test is a non‐invasive, simple and safe test which 

provides excellent accuracy both for the initial diagnosis of H.pylori 

infection and for the confirmation of its eradication after treatment.Some 

studies have found no differences between urea breath test performed 

under non‐fasting conditions. The simplicity, good tolerance and economy 

of the citric acid test meal probably make its systematic use advisable. The 

urea breath test protocol may be performed with relatively low doses (<mg 

seem to be sufficient. With the mg or even 50 mg) of urea: 75 100 mg of 

urea), excellent most widely used protocol (with citric acid and 75 min 

accuracy is obtained when breath samples are collected as early as 10–15 

after urea ingestion (Gisbert and Pajares, 2004 ; Lopes et al., 2014) . 

Several factors including the patient‘s condition bacterium, and the test 

itself can affect the results of the UBT .  

          Nonetheless, the urea breath test is widely available because breath 

samples are easy to collect for rapid testing . UBT is useful for 

epidemiological studies and for assessing the effectiveness of eradication 

therapy . This method has advantages such as non-invasive, safe, accurate, 

and with a sensitivity of 95.9% and a specificity of 95.7% (Sabbagh et al., 

2019). 

2.8.2  Method based on discovery of antigen-antibodies to H. pylori  

2.8.2.1  Stool antigen test (SAT) 

         In 1997, it was reported that the detection of H. pylori antigens in 

stools using polyclonal anti-H. pylori antibodies (HpSA) with a sensitivity 

and specificity of 88.8% and 94.5%, respectively (Mégraud and Lehours, 

2007 ; Miftahussurur and Yamaoka, 2016). In infected individuals, H. 

pylori sticks to the gastric epithelial wall and is excreted in the feces. This 

test is a direct test of initial infection that results in the superiority of 

serologic tests . The test is based on the detection of H. pylori antigens in 
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the stool. There are two types of SATs used for H. pylori detection: 

enzyme immunoassay (EIA)– and immunochromatography assay (ICA)–

based methods, using either polyclonal antibodies or monoclonal 

antibodies .Monoclonal antibody–based tests show better results compared 

to polyclonal-based tests mainly because of the difficulty in obtaining 

polyclonal antibodies of consistent quality every time. EIA-based tests 

provide more accurate and reliable results than ICA-based tests although 

both tests can be performed with monoclonal antibodies ( Thaker et al., 

2016 ; Sabbagh et al., 2019 ). 

2.8.2.2   H.pylori specific antibodies 

          Serological testing is the most widely available test for the detection 

of H. pylori with a relatively high negative predictive value . Furthermore, 

serology is the only test that is not affected by local changes in the stomach 

that could lead to false‐negative results in the other tests. Furthermore, in 

patients treated with PPIs, if it not possible to stop them for at least 2 

weeks, a validated IgG serology test (ELISA) may be used. This is the case 

in the setting of ulcer bleeding, as well as the recent use of antimicrobial 

and antisecretory drugs (Tonkic et al., 2012).  

           This type of testing is not appropriate for proving current infection 

since IgG antibodies are present for such a long period during a patient's 

life. It can't tell the difference between past and current infections. 

Serology cannot be used to track eradication for the same purpose. 

Antibodies will last a lifetime after eradication. (Miftahussurur and 

Yamaoka, 2016). 

2.8.3.  Method based on the presence of bacterium  

2.8.3.1. Culture  

          Several selective media are suggested for H. pylori culture and 

isolation. The transport medium, time in transit to the pathology 

laboratory, temperature during transportation, and the medium used all 
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influence bacterial viability and recovery all of these factors influence 

bacterial viability and recovery (Graham and Miftahussurur, 2018).  

         The culture of H. pylori is performed on the gastric biopsy samples to 

confirm the H. pylori infection and is performed only in specialized 

laboratories . Culturing of gastric biopsy samples to detect H. pylori is not 

a routine method for detecting H. pylori . Bacterial culture is carried out 

mainly for scientific research and when the prior treatments have failed to 

detect an appropriate bacterium. It is recommended that the mentioned test 

should be performed before the next treatment line to determine the 

microbial susceptibility (Sabbagh et al., 2019).  

          Although the culture is an expensive, complicated, and time-

consuming test for H. pylori detection, an antibiotic susceptibility test of 

H. pylori by culture is a useful clinical practice for accurate detection. 

Besides, culture allows the isolation of H. pylori for phenotypic and 

genotypic studies (Wang et al.,2015) 

2.8.3.2.Endoscopy  

         A typical endoscopy exam is performed to detect H. pylori–related 

diseases. Endoscopy is the method for obtaining biopsies from the gastric 

mucosa that can be used in further studies on other invasive methods (Lan 

et al., 2012) . Also, the endoscopy offers the precise and clear image of 

gastric mucosa, but it may not have better results than other diagnostic 

tests (Cho et al., 2013).  

2.8.3.3.   PCR for H. pylori Markers  

         The polymerase chain reaction (PCR) is an effective molecular 

technique that can be used in a number of clinical settings, including 

broad-spectrum infection detection, emerging infection assessment, 

genotypic bacterial identification, antibiotic resistance, and 

epidemiological studies (PCR) tests are used for diagnosis. PCR detection 

of H. pylori has been reported using a variety of clinical samples including 
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gastric biopsy, gastric juice, saliva, dental plaque, and stools as well as 

environmental samples. 

          Whenever possibly, noninvasive tests are preferred over invasive 

tests. H. pylori are excreted in the stool. Culture from stool is variable 

whereas stool antigen testing is widely used. Stool consists of a 

complicated mixture of communal bacteria and chemicals and often 

includes inhibitors of PCR. Nevertheless, simple extraction methods are 

available to efficiently extract DNA from human stools and nested-PCR 

targeting the 23S rRNA gene have proven to be highly sensitive for the 

detection of H. pylori. Detection of clarithromycin susceptibility/resistance 

is important clinically and the mutation of the 23S rRNA gene responsible 

for resistance can also be detected using stool. This described method can 

be modified for other clinical samples such as gastric juice or biopsy 

material (Rimbara, et al., 2013).  

          Antibiotic resistance mutations can be detected using molecular 

techniques such as PCR, which is an appropriate methodology for 

pathogen detection and can assist us in selecting an appropriate treatment 

strategy (Ramírez-Lázaro et al., 2011) . 

2.8.3.4  DNA-Enzyme immunoassay:  

          this is a form of PCR where the PCR amplicons are detected by 

calorimetric method. It is ELISA-based and involves the use of coated 

microwells. This method is more rapid than the standard PCR and result 

can be obtained within a few hours (Vaira et al.,1999). 

2.9.Treatment 

          Currently, the main challenge in the field of H. pylori infection is 

antibiotic resistance, which influences the efficacy of eradication regimens. 

The latest systematic review and meta-analysis reported that the primary 
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and secondary resistance rates to clarithromycin, metronidazole, and 

levofloxacin exceeded 15% (alarming levels) in all the World Health 

Organization (WHO) regions (Savoldi et al., 2018) .The traditional proton-

pump inhibitor (PPI)-based triple therapy (PPI plus two antibiotics) has 

been used for eradicating H. pylori for more than 20 years. However, PPI-

based triple therapy provides low treatment success (intention-to-treat 

[ITT] analysis below 80% in most studies) (Graham and Fischbach, 2010) 

In 2012, the Maastricht IV/Florence Consensus Report  recommended that 

PPI-clarithromycin-containing triple therapy should be abandoned in areas 

with clarithromycin resistance rates above 15% to 20%. In addition, 

bismuth-containing quadruple therapy (BQT) is recommended as a first-

line treatment for eradicating H.pylori in areas with high or low 

clarithromycin resistance because of its high efficiency, safety, and 

tolerance.  a number of studies were conducted to evaluate the efficiency 

of other regimens (eg, sequential, concomitant, hybrid therapy, high-dose 

PPI-amoxicillin dual therapy, vonoprazan [VPZ]-based triple therapy, 

probiotics supplemented triple therapy or combined with BQT) in H. pylori  

eradication. the review by   (Malfertheiner et al., 2012). Summarize the 

recent progress in H.pylori eradication .However, bacterial antibiotic 

resistance is still challenging the outcome of H.pylori eradication 

treatment. The ―key‖ antibiotics in the treatment of H. pylori infection are 

clarithromycin and levofloxacin, and the prevalence of H. pylori strains 

resistant to these antibiotics has been increasing over the last decades 

(Megraud et al., 2013) . 

2.10. Immune Response to H. pylori  

        Helicobacter pylori (H. pylori) is a bacterium that colonizes the 

stomach of over half the world's population. While some people may 

remain asymptomatic, H. pylori infection can cause a range of 
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gastrointestinal disorders, from chronic gastritis and peptic ulcer disease to 

gastric cancer and mucosa-associated lymphoid tissue (MALT) lymphoma. 

The immune response to H. pylori infection involves both innate and 

adaptive immunity. The innate immune response is the first line of defense 

against H. pylori and involves the activation of various immune cells such 

as neutrophils, macrophages, and dendritic cells. These cells recognize H. 

pylori as a foreign invader and initiate a cascade of events that lead to the 

destruction of the bacterium. (Gall et al., 2017). 

The adaptive immune response is the second line of defense and involves 

the activation of T and B lymphocytes. T cells recognize H. pylori antigens 

presented by antigen-presenting cells (APCs) and become activated to 

produce cytokines and chemokines that recruit other immune cells to the 

site of infection. B cells, on the other hand, produce antibodies that can 

directly neutralize H. pylori or tag it for destruction by other immune cells. 

       However, H. pylori has developed various mechanisms to evade the 

host immune system, including the secretion of virulence factors that can 

modulate the host immune response and facilitate bacterial survival. This 

can lead to chronic inflammation and tissue damage, which can increase 

the risk of developing more serious gastrointestinal disorders (Robinson et 

al., 2007). 

2.10.1. Innate immune response  

        The innate immune response plays an important role in the early 

recognition and response to H. pylori infection. H. pylori is recognized by 

a variety of pattern recognition receptors (PRRs) expressed on innate 

immune cells, including Toll-like receptors (TLRs), nucleotide-binding 

oligomerization domain (NOD)-like receptors (NLRs), and others. 

       When PRRs on innate immune cells recognize H. pylori they trigger a 

signaling cascade that leads to the production of pro-inflammatory 

cytokines, such as interleukin-1 (IL-1), interleukin-6 (IL-6), and tumor 
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necrosis factor-alpha (TNF-α). These cytokines, in turn, recruit and 

activate other innate immune cells, such as neutrophils and macrophages, 

to the site of infection. ( Sabbagh et al., 2019). 

 

       Neutrophils are among the first immune cells to arrive at the site of H. 

pylori infection and play a critical role in clearing the bacteria. They 

phagocytose and kill H. pylori through the release of reactive oxygen 

species (ROS) and antimicrobial peptides. Macrophages are also recruited 

to the site of infection and phagocytose H. pylori but they can also 

contribute to chronic inflammation through the production of pro-

inflammatory cytokines. (Zhang et al., 2020). 

Other innate immune cells, such as dendritic cells and natural killer (NK) 

cells, also play a role in the innate immune response to H. pylori Dendritic 

cells can present H. pylori antigens to T cells, initiating the adaptive 

immune response, while NK cells can directly kill infected cells. 

       Overall, the innate immune response to H. pylori is critical for 

controlling the initial infection and preventing the spread of the bacteria. 

However, chronic H. pylori infection can lead to persistent inflammation, 

tissue damage, and the development of more serious gastrointestinal 

disorders (Ohno and Satoh-Takayama, 2020) . 

2.10.2 Cellular immune response 

       The cellular immune response is an important component of the 

adaptive immune response to H. pylori infection antigens can be presented 

to T cells by antigen-presenting cells (APCs), such as dendritic cells and 

macrophages, leading to the activation and proliferation of antigen-specific 

T cells. 

 

CD4+ T cells, also known as helper T cells, are a key component of the 

cellular immune response to H. pylori. Helper T cells can differentiate into 
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different subsets, including Th1, Th2, Th17, and regulatory T (Treg) cells, 

depending on the cytokine microenvironment. Th1 cells are important for 

the clearance of intracellular pathogens by producing interferon-gamma 

(IFN-γ), while Th2 cells produce cytokines such as interleukin-4 (IL-4) 

and interleukin-13 (IL-13) that are important for antibody production. 

Th17 cells produce interleukin-17 (IL-17) and other cytokines that promote 

inflammation and neutrophil recruitment, while Treg cells suppress 

immune responses and help to maintain immune tolerance. (Yamamoto-

Furusho et al. 2020). 

        In H. pylori infection, Th1 cells are thought to play a key role in 

controlling the infection by producing IFN-γ, which activates macrophages 

and promotes the production of antimicrobial peptides. However, chronic 

H. pylori infection can lead to the accumulation of Th17 cells, which 

contribute to persistent inflammation and tissue damage. Treg cells may 

also play a role in the development of immune tolerance and the prevention 

of autoimmune responses against the host. 

CD8+ T cells, also known as cytotoxic T cells, can recognize and kill 

infected cells that express H. pylori antigens on their surface. This is 

important for controlling the infection and preventing the spread of H. 

pylori within the host. 

        Overall, the cellular immune response to H. pylori is complex and 

involves the activation of multiple T cell subsets that can have both 

beneficial and deleterious effects on the host. The balance between 

different T cell subsets may be important in determining the outcome of H. 

pylori infection.(Zindl et al. 2013). 
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2.11.  Human Leukocyte Antigens (HLA)  

        Human leukocyte antigens (HLA) are genes in major 

histocompatibility complexes (MHC) that help code for proteins that 

differentiate between self and non-self. They play a significant role in 

diseas an immune defense. They are beneficial to the immune system but 

can also have detrimental effects. Some of the immune system effects are 

the interaction with complement, the cytotoxic effect of T cells, and 

cellular immunity Additionally, they play a role in autoimmunity and 

continue to be the target of researchers for their further effects and 

interactions Human leukocyte antigens are of three main types. Class I 

HLA antigens include HLA-A, B, and C molecules; class II, which 

includes HLA-DR, -DQ, and -DP loci, are on antigen-presenting cells; and 

class III contains genes for proteins that have immune functionality  HLA 

antigens, particularly the A, B, and C loci, are highly variable, especially in 

the extracellular domains, as evidenced by the over 300 class I alleles that 

researchers have identified. The parts of the HLA antigens that are the 

most variable reside near the peptide-binding groove. The variability alters 

the interactions with T-cell receptors and the peptide-binding specificity 

this changes the function of the HLA antigens, which can alter the immune 

response and disease resistance. 

         In addition to their variability and function as peptide receptors, they 

act at different sites with beta-2-microglobulin, an alpha-beta T-cell 

receptor, and inhibitory molecules. The various alleles within each class of 

HLA antigens allow for these additional functions (Nordquist et al., 2019).  

2.12.polymorphism and h.pylori infection  

        The relationship between HLA (Human Leukocyte Antigen) gene 

polymorphism and H. pylori Helicobacter pylori infection has been a 
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subject of scientific investigation. HLA genes play a crucial role in the 

immune system by encoding proteins that help the body recognize and 

present antigens to immune cells Several studies have explored the 

potential association between HLA gene polymorphisms and susceptibility 

to H. pylori infection, as well as the development of related conditions 

such as gastritis, peptic ulcer disease, and gastric cancer. Here are some 

key findings from the research . HLA Class II genes HLA-DRB1 and 

HLA-DQB1 genes, which belong to the HLA Class II region, have been 

the focus of many studies. Certain HLA-DRB1 and HLA-DQB1 alleles 

have been associated with an increased risk of H. pylori infection or its 

related diseases. For example, specific HLA-DRB1 alleles, such as 

DRB10301 and DRB10405, have been linked to an elevated risk of gastric 

cancer in H. pylori-infected individuals  . Cytokine gene polymorphisms 

H. pylori infection triggers an immune response involving the release of 

various cytokines. Polymorphisms in genes encoding these cytokines, such 

as tumor necrosis factor-alpha (TNF-α) and interleukin-1 beta (IL-1β), 

have been investigated for their association with H. pylori-related diseases. 

These polymorphisms can influence cytokine production and, in turn, 

affect the immune response to H. pylori infection. Host genetic 

susceptibility Studies have suggested that genetic variations in certain 

HLA genes may affect the host's ability to recognize and present H. pylori 

antigens to immune cells, potentially influencing the immune response 

against the infection. These variations can lead to differences in the 

individual's susceptibility to H. pylori infection and the development of 

associated diseases ( Gönen et al., 2017) 
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Table (3-1) : Equipment and instruments 

No. 
Equipment and 

instruments 
Source 

1.  Auto vortex Bioneer , Korea 

2.  Autoclave Haramaya . Japan 

3.  Candle jar Germany 

4.  ELISA system Biotech .USA 

5.  Eppendorf centrifuge Hitich , Germany 

6.  Eppendorf tubes Germany 

7.  Gel electrophoresis system Cleaver , scientific 

8.  Hood Fisher, scientific 

9.  Incubator Memmert . Germany 

10.  Light microscope Olympus . Japan 

11.  Micropipette 0.5-20 μL Japan 

12.  Micropipette 100-1000 μL Japan 

13.  Micropipette 20-200 Μl Japan 

14.  Microwave Germany 

15.  
NanoDrop 

spectrophotometer 
Hitich , Germany 

16.  Petri dish Sterilin , England 

17.  Plain tubes DMD-DIDPO , Syria 

18.  Refrigerator Japan 

19.  Sensitive balance Sartorius . Germany 

20.  Thermocycler ( PCR ) Prime . UK 

21.  UV- Tran illuminator USA 

 

3.Materials and Methods 

3.1Materials 

3.1.1.Laboratory Equipment and Instruments 

The equipment and instrument  used in this study are listed in Table (3-1) 
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3.1.2. Culture media, 

Table (3-2) Culture media 

No Culture media Source 

1 Columbia agar 
Madrid , Spain 

 

2 Urea agar medium 

This medium was used 

to examine bacteria's 

capacity to manufacture 

the urease enzyme 

(Mahon and Manuselis, 

2007) 
 

3.1.3 Kits, biological and chemical materials  

The kits, biological and chemical materials used in this study are listed in the 

table (3-3)  

 Table (3-3): Kits, biological and chemical materials 

 

No 

 

 

Type of Kit 
 

 

Company (Origin) 

 

10  Agarose, TBE buffer   Condalab (Spain)  

1  DNA extraction Kit   Favorgen(Taiwan)  

8  DNA ladder   Bioner(Korea)  

7  Green master mix   Bioner(Korea)  

2 
 

H. pylori antibody rapid test kit ctk, USA 

3 H. pylori antigen rapid test kit ctk, USA 

4 
HLA-C ELISA Kit  Biotech(China)  

5 HLA-DRB1 ELISA Kit  Biotech(China)  

9  Nuclease Free water   Bioner(Korea  

6  primers   Macrogen (Korea)  
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3.1.4. Antibiotics :The antibiotic used in this study for h.pylori selective 

media were polymyxin(2.5 µg) ,Trimethoprim (5 µg ), vancomycin (10 µg)  

3.1.5. Study design  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2 .Methods  

3.2.1 Collection of specimens  

         This Case –Control study included  250 subjects divided as 200 patients 

attending gastroenterology and hepatology center of merjan medical city 

hospital to diagnosis bacterial infection in stomch aged (15-71) during 

November2022 to January2023 ,in addition to 50 apparently healthy subject 

as control group with age and sex similar to case group. from all subject 

 Stool specimens250  250 Blood specimens 

culturing 

PCR to 

detection URE 

A 

detection 

H.pylori 

by Ag Rapid 

test  

detection H.pylori 

by Ab Rapid test  

Serological 

study serum for 

Genetic study 

whole blood 

250 subject 

 (200patient+50control)  

 

  HLA-C and HLA-

DRB1 serum level by 

 ELISA 

HLA-C and HLA-

DRB1 Polymorphism 

by PCR and sequence 
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collected  5ml of venous blood specimens that separated into two group . 2.5 

ml put in EDTA tube  for DNA extraction to detect HLA polymorphism 

.while 2.5ml put in gel tube for serum separation to detect HLA-DRB and 

HLA-C levels by ELISA and diagnosis H.pylori by Ab rapid test. In addition 

to detect the bacteria by Ag rapid test through stool specimens according to 

bacterial culturing and PCR to detection URE A .the blood is allowed to 

coagulate for about 30 minutes at room tempreture and then centrifuged for 5 

minutes at 3000 rpm . The serum was then collected in a sterile eppendorf 

tube and kept frozen at -20Cº. 

3.2.2Antibody rapid test 

 This test was done according to manufacturer company the principle of 

serum antibody rapid test of H. pylori was based on qualitative membrane 

immunoassay for the detection of H. pylori antibodies in whole blood, serum, 

or plasma . In this test, anti-human  is immobilized in the test line region of 

the test. After sample is added to the sample well of the device, it reacts with 

H. pylori antigen coated particles in the test. 

 This mixture migrates chromatographically along the length of the test 

and interacts with the immobilized anti-human . If the specimen contains H. 

pylori antibodies, a red colored line will appear in the test line region 

indicating H.pylori  infection red color appears only on the letter C (control 

line)as show in Figure (3.1). 
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Figure (3.1) : Antibody rapid test for H.pylori detection 

In the case of infection absence with the bacterium red color appears only on 

the letter C , while in the case of infection in addition to the package control in red 

color, a red pack'age will appear on the letter T 

3.2.3. Stool antigen rapid test 

The test is used to diagnosis the bacteria in stool samples . small samples 

of stool specimens collected from three different parts of the stool sample 

wire transferred to s vial with diluents, vigorously agitated and after two 

minutes of resting the tuba, dropping sound two to three drops into the round 

window of the test cassette. Riding was made after 10 minutes of incubation 

at room temperature, and based on the appearance  of colored lines across the 

central window of the cassette, two lines, C (control) and T (test), indicted 

positive test, only one line in C indicted negative result. A pale colored line in 

T was also considered positive as it is shown in Figure (3-2). 
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Figure (3-2): Stool antigen rapid tests for H.pylori detection 
appearance  of colored lines across the central window of the cassette, two lines, C 

(control) and T (test), indicted positive test, only one line in C indicted negative result. 

 

3.2.4.Culturing of H. pylori 

1-Columbia agar :  Forty five (45) gram of blood agar base media were 

taken and suspended in one litter of D.W and sterilized in autoclave (121C° 

for 15 min) , and after that left to cool to 45 C° and the following antibiotics 

were added to it. polymyxin B 2.5 mg/ ml Trimethoprim 5 mg/ml 

Vancomycin 10 mg/ml And 10% of human blood was added , mixed well 

then poured in petri dish ( 25 ml/one petri dish), leaving the media to cool and 

then saved in refrigerator for its use ((Forbes et al., 2007) 

2- Urea Agar Medium :This medium was prepared by adding 15 mL of urea 

solution sterilized by filtering (0.22μm in diameter) with 100 mL of urea agar 

base sterilized by autoclaving at 121°C for 15 minutes and cooled at 50°C. 

The medium was then distributed into sterile test tubes and allowed to solidify 

in a slant shape after the pH was adjusted to 7.1(Mahon and Manuselis, 2007). 
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3.3. Identification of H. pylori  

3.3.1.Morphological identification of H. pylori  

This is depending on the morphological properties of colonies such as 

color,size of colony ,shape, condition of growth  also microscopic 

examination as Gram staining ,shape and size of bacterial cell ,and 

arrangement of these cell.  

3.3.2.Biochemical diagnostic test of H. pylori  

3.3.2.1.Gram stain 

 Crystal violet (primary stain) Iodine solution/Gram's Iodine (mordant that 

fixes crystal violet to cell wall) Decolorizer (e.g. ethanol) Safranin (secondary 

stain) Water (preferably in a squirt bottle). 

1-Make a slide of cell sample to be stained. Heat fix the sample to the slide by 

carefully passing the slide with a drop or small piece of sample on it through a 

Bunsen burner three times 

2-Add the primary stain (crystal violet) to the sample/slide and incubate for 1 

minute. Rinse slide with a gentle stream of water for a maximum of 5 seconds 

to remove unbound crystal violet. 

3-Add Gram's iodine for 1 minute- this is a mordant, or an agent that fixes the 

crystal violet to the bacterial cell wall 

4-Rinse sample/slide with acetone or alcohol for ~3 seconds and rinse with a 

gentle stream of water. The alcohol will decolorize the sample if it is Gram 

negative, removing the crystal violet. However, if the alcohol remains on the 

sample for too long, it may also decolorize Gram positive cells 

5-Add the secondary stain, safranin, to the slide and incubate for 1 minute. 

Wash with a gentle stream of water for a maximum of 5 seconds. If the 

bacteria is Gram positive, it will retain the primary stain (crystal violet) and 

not take the secondary stain (safranin), causing it to look violet/purple under a 

microscope. If the bacteria is Gram negative, it will lose the primary stain and 
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take the secondary stain, causing it to appear red when viewed under a 

microscope(Coico.,2006) 

3.3.2.2.Oxidase test 

       Oxidase disc was used in this test  small portion of bacterial colonies was 

spread on this disc  by wooden stick , positive result appeared as color change 

to purple , while negative result appeared as no color change . This test 

depend on the presence of certain bacterial oxidase that would catalyze the 

transport of electrons between electron donors in bacteria and a redox dye       

( Tetramethyl-p-phenylene- diamine dihydrochloride) (Forbes et al., 2007).  

3.3.2.3.Catalase test  

The isolates were tested for catalase activity by using slide method in 

which the sterile wire loop is stacked on the surface of the pure colony and 

transferred to a microscope slide and one or two drop of 3% H2O2 were added 

onto the organism on the slide and observed for immediate oxygen bubble 

formation (Forbes et al., 2007) . 

3.3.2.4.Urease Test 

 

          The urease test was applied according to (MacFaddin, 2000). The pure 

isolates were inoculated heavily on the entire surface of urea agar and stab 

with loop. The tubes were inoculated at 37°C in the incubator. The formation 

of purple color was the positive result to  examined after 24 hr. 

3.4: Immunological study  

3.4.1 Estimation of serum Human HLA-C and HLA-DRB1  

ELISA kit was applied to the in vitro quantitative determination of Human 

HLA-C and HLA-DRB1.  

1. Test principle  

 In the ELISA kit, the Sandwich-ELISA method is used to detect 

HLA-C and HLA-DRB1, respectively. A Human HLA-DRB1 antibody is  
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pre-coated on a 96-well microtiter plate included in this kit. Samples or 

standards were mixed with the appropriate antibody in the appropriate wells. 

A biotinylated detection antibody for HLA-C was then added. To each well, 

we added an avidin-horseradish peroxidase conjugate (HRP). Washing was 

performed after the chromatogenic step to remove any remaining free 

components. Each well was incubated with a different substrate Only the 

wells containing HLA-C and HLA-DRB1 contain biotinylated detection 

antibodies and Avidin HRP conjugates. The enzyme-substrate reaction turns 

yellow after the stop solution is added. The optical density (OD) at an 

excitation wavelength was measured using spectrophotometric technique  

(450 nm). 

2-Reagent preparation 

HLA-C 

1- All reagents was brought to room temperature before use. 

2- Standard solution preparation: about the 120μl of standard were 

reconstitute (0.2ng/ml) with 120μl of standard diluent to generate an 80ng/ml 

standard stock solution, the standard allowed to sit for 15 mins with gentle 

agitation before making dilutions. Prepared duplicate standard points were by 

serially diluting the standard stock solution (80ng/ml) 1:2 with standard 

diluent to produce 40ng/ml, 20ng/ml, 10ng/ml, and 5ng/ml solutions. 

Standard diluent serves as the zero standards (0 ng/ml). Any remaining 

solution should be frozen at -20°C and used within one month. The dilution of 

standard solutions  

Wash Buffer: 20ml of washed buffer concentrate 25x diluted into deionized 

or distilled water to yield 500 ml of 1x Wash Buffer.  
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HLA-DRB1 

1- All reagents was broughted to room temperature before use. 

2- Standard solution preparation: the 120μl of the standard (16.28ng/L) 

reconstituted with 120μl of standard diluent to generated a 4800ng/L standard 

stock solution. Was allowed the standard to sit for 15 mins with gentle 

agitation before making dilutions. Prepared duplicate standard points by 

serially diluting the standard stock solution (4800ng/L) 1:2 with standard 

diluent to produce 2400ng/L, 1200ng/L, 600ng/L, and 300ng/L solutions. 

Standard diluent serves as the zero standards (0 ng/L).  

Wash Buffer: Diluted 20ml of washed buffer concentrate 25x into deionized 

or distilled water to yield 500 ml of 1x Wash Buffer. If crystals have formed 

in the concentrate, mix gently until the crystals have completely dissolved 

3.4.2:Assay procedure  

ELISA Assay Procedure 

1. Prepared all reagents, standard solutions, and samples as instructed. Bring 

all reagents to room temperature before use. The assay is performed at room 

temperature. 

2. Determined the number of strips required for the assay. Insert the strips in 

the frames for use. The unused strips should be stored at 2-8°C. 

3. Added 50μl standard to the standard well. Note: Don‘t added a biotinylated 

antibody to a standard well because the standard solution contains a 

biotinylated antibody. 

4.40μl sample to sample wells and then add 10μl anti-HLA antibody to 

sample wells, then add 50μl streptavidin-HRP to sample wells and standard 

wells ( Not blank control well ). Mix well. Cover the plate with a sealer. 

Incubate for 60 minutes at 37°C. 
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5.Removed the sealer and wash the plate 5 times with wash buffer. Soak wells 

with 300ul wash buffer for 30 seconds to 1 minute for each wash. For 

automated washing, aspirate or decant each well and wash 5 times with wash 

buffer. Blot the plate onto paper towels or other absorbent material. 

6.Added 50μl substrate solution A to each well and then add 50μl substrate 

solution B to each well. Incubate plate covered with a new sealer for 10 

minutes at 37°C in the dark. 

7.Added 50μl Stop Solution to each well, the blue color will change into 

yellow immediately. 

8.Determined the optical density (OD value) of each well immediately using a 

microplate reader set to 450 nm within 10 minutes after adding the stop 

solution. 

3.5Calculating of Results of ELISA Test 

 The standard curve was created by plotting the mean OD value for 

each standard on the y-axis against the concentration on the x-axis and 

drawing a best-fit curve through the points on the graph, when specimens 

have been diluted, the concentration calculated from the standard curve was 

multiplied by the dilution factor. the OD of the specimen that surpassed the 

upper limit of the standard curve was tested after appropriate dilution as 

shown in the figure (3-4) and (3-5). 

 

Fig (3-4) Standard Curve of HLA-C 

y = 39.322x - 0.7024 
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Fig (3-5) Standard Curve of HLA-DRB1 

3.6: Genetic Study  

3.6.1: Genomic DNA extraction for bacteria:  

Favor PrepTM Genomic DNA Mini Kit was used to extract genomic DNA 

fromisolates following the manufacturer's protocol. Inoculum of each isolates 

wasprepared at density up to 10
9
. Bacterial pellets were harvested via 

centrifugation at14000 rpm for 1 min. The harvested cells were resuspended 

thoroughly in 200 μl of FATG buffer (for gram negative isolates) FABG         

(200μl) was added respectively to the bacterial cells. The resulting 

homogeneous cells suspension was incubated for 10 minutes at 70ºC and 

vortexed for 10 sec every 3 min. until the sample lysate is clear. DNA was 

extracted from thehomogeneous suspension by the addition of 96~100% of 

ethanol and then transferredto the FABG column assembled inside a 2 ml  

 The flowthrough was discarded .The FABG column was dried via further 

centrifugation at 14000 rpm for 3 min.over a new 2 ml column collection tube 

to remove any residual ethanol solution. The dry FABG column was then 

transferred to a new 1.5 ml microcentrifuge tube, and100μl of preheated 

elution buffer or TE was added directly to the FABG column membrane for 

3~5 min, followed By centrifugation for 1 min at 14000 rpm to elute 

DNA. The purity of eluted genomic DNA was measured by nanodrop ,then 

stored at-20ºC until use.  

y = 2294.3x + 10.512 
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 3.6.2:Genomic DNA extraction frozen human blood:  

Favor the PrepTM Genomic Mini Kit obtained genomic DNA from frozen 

human blood following the manufacturer's protocol.  

1- A 1.5 mL microcentrifuge tube was used to transfer approximately 200 μL 

of thawed frozen blood from an EDTA tube. Following this step, the sample 

was incubated in the incubator for 15 minutes at 60 ° C with 30 μL of 

proteinase K (10mg/ml, not provided).  

2- As soon as the blood turned greenish-black from the addition of 200 μL of 

FABG Buffer for cell lysis, the sample was incubated for 15 minutes at 70 ° 

C. and vortexed or shaken to ensure that the cells were fully lysed before 

being placed back into the assay. Every three minutes, the sample was 

inverted to create a new one. For DNA elution, the Elution Buffer was placed 

in an incubator set to 70°C.  

3- In order to ensure that no precipitation formed during DNA binding was 

added 200 μL of ethanol (96-100%) to the sample and vortexed for 10 

seconds. This was followed by one minute of 1400-rpm centrifugation on the 

FABG column after it was carefully transferred to the FABG column. 

Discarded the Flow-Through Two milliliters of new collection tubes were 

used to hold the FABG column in place. 

4-After adding 400 μL of W1 Buffer to the FABG tube, the tube was 

centrifuged at 1400 rpm for 30 seconds. After discarding the flow-through, 

the FABG column was reinserted into the collection tube. well and toward the 

positive (red) electrodes. Add power by turning on the switch.  

5-To dry the column, 600 μL of wash Buffer was added to the FABG tube 

and centrifuged at 1400 rpm for 30 seconds. The flow-through was then 

discarded and the FABG tube was placed in the collection tube and 

centrifuged for an additional 3 minutes . 
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 6- After that, the dry FABG column was transferred to a new 1.5 ml 

microcentrifuge tube, and 100 μL of preheated elution buffer or TE was added 

directly to the FABG column membrane. After 10 minutes of incubation at 

37°C, the DNA was extracted by centrifugation at 1400 rpm for 1 minute. 

DNA was kept at 4°C until it was needed. 

3.6.3: Primer preparation  

        The nuclease-free water was added in accordance with the 

manufacturer's instructions (macrogen/Korea) to obtain a (300 

picomole/microliter) concentration of primer stock solution. By diluting the 

stock solution with nuclease-free water, the working solution was obtained at 

a concentration of 10 picomole/microliter (Green and Sambrook,2012). 

3.6.4: Reaction mixture 

           Amplification of DNA was carried out in a final volume of 50 μL 

reaction mixture as mentioned in the Table (3-4).  

Table 3-4: contents of the Reaction Mixture 

No. Contents of the reaction mixture 
Volume 

Volume 

1 Green master mix 12.5 μL 25 μL 

2 Upstream primer (10pmol/ μL) 1.5 μL 3 μL 

3 Downstream primer (10pmol/ μL) 1.5 μL 3 μL 

4 Nuclease free water 6.5 μL 14 μL 

5 DNA template 3 μL 5 μL 

Total volume 25 μL 50 μL 
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Table 3-5. Sequence and PCR conditions of UreA ,  HLA-C and HLA-

DRB1 

Primer Sequence 5 to 3 product 

Conditions  

Tm ºC / Time 

s/min 

NO. 

CY-

CL

E 

Reference 

UreA-F 5'GAGAATGAGATGAAACTCACCC3' 

632bp 

Step 

1  

95ºC/10mi

n 
1 

(Samareh.

,et 

al2016) 

Step 

2 
94ºC/30 s 

35 
Step 

3 
54 ºC/60 s 

UreA-R 5'-TTGTCTGCTTGTCTATCAACC-3' 

Step 

4 
72 ºC/60 s 

Step 

5 
72 ºC/10min 1 

Step 

6  
4  

 

HLA-

C-F 
5' GGGGAACTTGATGCCAGACA-3' 

407bp 

Step 

1  
95ºC/300 s 1 

This study 

Step 

2 
95ºC/30 s 

35 
Step 

3 

62.5 ºC/30 

s 

HLA-

C-R 
5'- GTGATGACTACAGGCTCCCG-3' 

Step 

4 
72 ºC/30 s 

Step 

5 

72 ºC /300 

s 
1 

Step 

6  
4  
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HLA-

DRB1-F 

5' 
TCTCCCTCCTAATGGTAACTGAG-

3' 

409bp 

Step 

1  
95ºC/300 s 1 

This study 

Step 

2 
95ºC/30 s 

35 
Step 

3 
63 ºC/30 s 

HLA-

DRB1-R 
5'-GAGTTTCCCCTGAGAGTGCT -3' 

Step 

4 
72 ºC/30 s 

Step 

5 

72 ºC /300 

s 
1 

Step 

6  
4  

 

3.6.5: Polymerase chain reaction (PCR)  

           The target DNA was amplified using specific primer pairs in a 

conventional PCR as previously described (Table 3-5) PCR product 

(amplicon) is obtained by repeating three consecutive steps for a specific 

number of cycles, which can then be visualized after agarose gel 

electrophoresis,  

3.6.6:TBE Buffer (Tris-Borate-EDTA) 

DNA gel electrophoresis was commonly performed using a TBE 

running buffer. The stock solution of TBE was prepared and stored at a 

concentration of 10x working solution. the 1x concentration was used  when 

preparing gel  for electrophoresis , the final concentration of the TBE solution 

was prepared by adding 100ml of 10x TBE buffer to  900 ml of sterile D.W. 

(Sambrook and Russel, 2001).. 

3.6.7: Agarose Gel Electro 

        Agarose gel electrophoresis is the most effective way of separating DNA 

fragments. The concentration of agarose in a gel depends on the sizes of the 

DNA fragments need to be separated, ranging between 0.5%-2% (Lee et al., 

2012). A 0.7% gel was used to obtain good separation of genomic DNA (5-10 
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kb) after extraction while 1.5%-2% was used to gain good resolution for small 

fragments of PCR product (0.2-1 kb). However, the specific weight of agarose 

was added to 100ml of 1×TBE buffer and then melted in microwave until the 

solution becomes clear. Once the agarose was cooled to 50-55°C, 5μl of 

simplysafe dye (10 mg/ml) was added to 100 ml of melting agarose gel to get 

final concentration 0.5μg/ml (Sambrook and Russel, 2006).  

       The agarose was pouredin the gel tray with sealed ends, comb placed 

properly, and then left to dry. The samples were loaded in a separate well of 

the gel, with marker in one well. Electrodes were connected correctly and the 

run was applied according to the gel electrophoresis percentage and size of 

gel, (The time of agarose gel electrophoresis is 45 minute for genomic DNA 

and 1 hour and 30 minute for PCR product). 

1. The gel-casting tray in plastic tray, check that the teeth of the comb are 

approximately 0.5mm above the gel bottom. 

2. Prepare 500ml of TBE (1X) by adding 50ml of TBE (10X)stock solution to 

afinal volume of 500ml of deionized water. 

3. 100ml of the buffer placed  into a 500ml flask and add 0.8g of agarose. 

Melt the agarose by heating (microwave) the solution on hot plate for 

approximately 10min. Carefully swirl the agarose solution to ensure that the 

agarose is dissolved,that is no agarose particles are visible. 

4.  The agarose solution  cooled to approximately 50°C and added 2-3 μl of 

Simple safe stock solution. Slowly pour the agarose into the gelcasting tray. 

Remove anyair bubbles by yellow tip. 

5. The comb Positioned approximately 1.5cm from the edge of the gel. when 

the agarose leted for approximately 20–30 minutes. After the agarose has 

solidified remove the comb with a gentle back and forth motion, taking care 

not to tear the gel. 

6. The gel-casting tray removed and the tray placed on the central supporting 

platform of the gel box. 
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7. Electrophoresis buffer were added to the buffer chamber until it reaches a 

level of 

0.5–1cm above the surface of the gel. 

8. Load the samples into the wells using a yellow tip. Place the tip under the 

surface of the electrophoresis buffer just above the well. Expel the sample 

slowly, allowing it to sink to the bottom of the well. Take care not to spill the 

sample into a neighboring well. Note: samples must be loaded in sequential 

sample wells. When loading fewer samples than the number of wells it is 

preferable to leave the wells nearest the edge of the gel empty. 

9. First load 5μl of ladder molecular weight marker to each side of the 

gel(flanking the sample line) and 20 μl of DNA specimen in the other well. 

10.Place the lid on the gel box and connect the electrodes. DNA will travel 

towards the positive (red) electrode positioned away from the well. Turn on 

the power supply. 

11.Continue electrophoresis until the tracking dye moves at least 10 cm of the 

gel length.   

3.6.8: Sequencing of PCR product  

         Forty microliters of HLA-C and Hla-DRB1 products were sent to 

Macrogene/ Korea for Sanger sequencing. After trimming each sequence, the 

result of the trimmed sequence was blasted in NCBI to check the similarities 

and differences with the database. Finch TV version 1.4.0 (Geospiza, Inc.; 

Seattle, WA, USA; (http://www.geospiza.com) was used to check the 

polymorphism of the genes above. 

3.7: Biosafety and Hazard Material Disposing 

         Biosafety aspects were followed during the work including wearing all 

personal safety equipment such as masks ,and gloves,  when taking samples 

from patients. Then all contaminated syringes and supplies were disposed of 
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supplies by autoclaving and then incineration. All benches were cleaned with 

alcohol (70%) before and after work. 

3.8: Ethical Approval  

1-The study was done and the cases were collected after getting the agreement 

of the patients (verbal acceptance).    

  Approval of Babylon Science Collage Ethical Committee -2 

3-Before starting the study, permission was taken from Babylon's health 

presidency. 

3.9 Statistical analysis  

   Number and percentage were used to express categorical variables. 

Parametric variables were given as mean ± standard deviation (SD) and 

significant differences were assessed using the least significant difference 

(LSD) test. Nonparametric variables were expressed as the median and 

interquartile range (IQR), and the Mann-Whitney U test (to compare two 

groups) was used to assess significant differences between medians 

multinomial logistic. 
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4- Result and Discussion 

       This Case –Control study included  250 subjects divided as 200 

patients attending gastroenterology and hepatology center of merjan 

medical city hospital to diagnosis bacterial infection in stomch aged(15-71) 

during November2022 to January2023 ,in addition to 50 apparently healthy 

subject as control group with age and sex similar to case group. from all 

subject collected 250 blood specimens and 250 stool specimens.  5ml of 

venous blood specimens that separated into two group . 2.5 ml put in 

EDTA tube  for DNA extraction to detect HLA polymorphism .while 2.5ml 

put in gel tube for serum separation to detect HLA-DRB and HLA-C levels 

by ELISA and diagnosis H.pylori by Ab rapid test. In addition to detect the 

bacteria by Ag rapid test through stool specimens according to bacterial  

culturing and PCR to detection URE A .115(57.5%)  of them were male, 

and 85 (42.5% ) of female, as shown in Table(4.1). 

Table (4.1): Demographic of study population based on sex 

 

 

 

 

 

sex 
Total 

samples N 

Patients n 

N(%) 
Control (%) 

 

Male 
 

140(56%) 
 

115(57.5%) 
 

25(50%) 

 

Female 

 

110(44%) 

 

85(42.5%) 

 

25(50%) 

 

Total 

 

250 

 

200 

 

50 
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        Fifty(25%) subjects gave a negative result for bacterial infection 

through laboratory diagnosis, and they do not have any symptoms or 

diseases of the digestive system used as a control group. This results were 

similar to (Williams and Pounder., 1999)who was reported that H. pylori 

infections have been demonstrated worldwide and affect all age groups. It 

is estimated that 50% of the world‘s population are infected, similar results 

were observed by(Amer et al., 2014)who was studding H. pylori infections 

in immune compromised children and he was proven that no significant 

difference between the two groups regarding sex. Also, the infection  

incidence of men more than women, as a study showed by(Replogle et al., 

1995) The diseases associated with H. pylori infection, such as peptic ulcer 

disease and gastric cancer, afflict men more frequently than women. 

4-2.  Distribution according to age groups 

           The total patients and control are divided to three groups.  

Distribution of patients and control, according to the age groups were 

reported higher rate of infection groups (24-47years) while lower rate of 

infection were recorded in first age group< 24 years as show in Table (4.2). 

Table (4.2): Distribution of patients and control according to age 

groups 

Age groups 
Distribution 

Total 
Cumulative 

Percent 
Patients Control 

<24 years 10 10 20 8% 

years 47-24  100 20 120 %48 

48-71years 90 20 110 44% 

latoT 200 50 250 100% 
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        There are several factors that contribute to higher rates of H. pylori 

infection among young people. Here are some possible reasons Behavioral 

Factors Behavioral factors among young individuals can contribute to an 

increased likelihood of H. pylori infection. For example, consuming 

contaminated food or sharing food with others, drinking untreated water, 

and poor personal hygiene practices can increase the risk of infection 

Household Transmission Young individuals are often part of households 

where H. pylori infection is present. Close contact with infected family 

members, sharing utensils or food, and living in crowded conditions can 

facilitate the transmission of the bacterium Social Factors Young people  

especially in certain cultural or socioeconomic contexts  may engage in 

behaviors that increase the risk of H. pylori transmission. This could 

include communal eating, sharing of food or drinks, or participation in 

activities where close contact is common.limited immunity young (Al 

Sulami et al., 2008) . 

        individuals may have less developed immune systems compared to 

adults, which could potentially make them more susceptible to H. pylori 

infection. As the immune system matures with age, the risk of infection 

may decrease Environmental Factors Certain environments or living 

conditions can contribute to the spread of H. pylori Factors such as poor 

sanitation inadequate access to clean water, and overcrowding can facilitate 

the transmission of the bacterium, particularly among young people living 

in resource-limited settings It's important to note that while young people 

may have higher rates of H. pylori infection, many individuals remain 

asymptomatic and do not develop complications. However, those who do 

experience symptoms or complications may require treatment with 

antibiotics, along with other appropriate management strategies(mabe et 

al.,2022). 
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4-3: Diagnosis of H.pylori 

4-3-1.Rapid diagnostic test of H.pylori 

4-3-1-1.Antibody diagnostic test  

 

       In this study, 200 blood specimens were taken for the purpose of    

laboratory examination to test for H. pylori assay 80 (40%) specimens were 

given a positive result and120 (60%) specimens were given a negative 

result as shown in the table (4-3) The main advantage of this method was 

widely available and inexpensive but disadvantage include that positive 

results may be reflect previous rather than current infection and useful in 

antibiotic monitoring(Laheij et al., 1998). 

4-3-1-2.Stool Antigen Diagnostic Test  

       Forty-five 45(22.5%)positive specimens were given from a total of 200 

and 155 negative samples as shown in the table (4-3). Through work, some 

flaws in this method have been observed, which is the difficulty of 

collecting specimens (stool) from patients, as they refrain from giving the 

specimens  , and false negative results may be due when antibiotics are 

used recently. The results were homologous to (Al-Thahab and 

Lateef.,2018), who show that the sensitivity and specificity of stool Ag test  

were100% for both of them. 

      A study conducted in Turkey reported that HpSA had a sensitivity of 

98% and specificity of 100% .Stool antigen tests (SATs) are noninvasive 

diagnostic modules for H. pylori infection. Both European and Japanese 

guidelines have shown that EIA-based SATs using monoclonal antibodies 

are useful for primary diagnosis as well as for the assessment of eradication 

therapy. ICA-based tests do not require particular equipment and are 

therefore useful in developing countries (Shimoyama, 2013). 
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4.3.2.Culturing of stool for detection H.pylori 

4.3.2.1 Stool culture : Forty five specimens were diagnosed that gave a 

positive result cultured on special media for culture of H. pylori, such as 

(Colombia agar). The results showed Table (4-3). 

Table (4-3) Demographic and Diagnosis of H.pylori 

 

       This study was similar to the study of (Parsonnet et al., 1999  , Dore et 

al., 2000)as their study showed percentages of 21% and 25% respectively. 

The growth of H. pylori bacteria appeared on the culture media used in the 

form of small, circular colonies and has a transparent cream color, these 

characteristics were similar to the characteristics mentioned by(Xia et al., 

1994). 

4.4.Morphological and biochemical charactristic 

       H. pylori is Gram-negative, elongated, and comes in various of shapes, 

such as rode, spiral, filamentous, and  coccoid,  Most bacteria possess a cell 

wall that, due to its covalently closed, net-like structure, maintains a 

specific shape and thus also imposes it on cells .Through the microscopic 

examination, different shapes were observed where our bacteria appeared 

in two forms with respect to the rods, which are (curved rods and straight 

Sample 

Test 

(AB)Rapidtest N% (Ag)Rapidtest%N Culture%N 

+ve -ve +ve -ve +ve -ve 

Control(50) 0(0%) 50(50% 0(0%) 50(50% 0(0%) 50(50% 

Patient(200) 80(40%) 120(60%) 45(22.5%) 155(77.5%)  (%22.5)45  155(77.5%) 
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rods). It also indicated in the detection of the mechanism for forming the 

cell shape, a (CreS) protein (Caulobacter crescents)  which is a protein 

responsible for the formation of the curved rod shape of bacteria (Ausmees 

et al., 2003)A thin peptidoglycan (PG) or mureinsacculus that surrounds 

the cytoplasmic membrane keeps the cell in shape(Typas et al., 2012) 

Table (4-4). Main Biochemical Tests of H .pylori 

Biochemical test Result 

Gram stain Negative 

Catalase test Positive 

Oxidase test Positive 

Urease test Positive 

 

4.5.Gentic detection of H.pylori by PCR 

        Genetic test based on PCR enable the specific detection of nucleic 

acid and have been used for diagnosis of H. pylori in clinical specimens . 

Because its high sensitivity. PCR is suitable for diagnosis when an 

organism present in small number , slow growing or difficult to identify . 

       The ureA gene encodes for the urease enzyme, which is a key 

virulence factor produced by H. pylori. Urease plays a crucial role in H. 

pylori ability to colonize and survive in the acidic environment of the 

stomach. PCR (polymerase chain reaction) is the best  a molecular 

technique used to amplify and detection specific DNA sequences PCR can 
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be employed to detect the presence of the ureA gene in a clinical specimens  

(Szymczak.,et al 2020). 

 

Figure 4-1 : (1.5 %) Agarose gel electrophoresis at 72 volt for 80 minutes of PCR to 

Ure A amplicon (632bp) , 1-10 represented , specimens M ( DNA marker size 

(100bp) 

4-6 Immunological study 

4-6-1 Estimation of HLA-C  serum level among H.pylori infection.    

      The results revealed a significant difference (P ≤0.05) in the serum 

levels of HLA-C in patient when compared with healthy control this study 

showed an increase in the serum level of HLA-C in patient which was 

(50.90) ng/L ,compared  with serum levels of healthy control which were 

(28.77) ng/L, P ≤ 0.000) as shown in Table(4.5) 

Table 4-5 Estimation of HLA-C  serum level(ng/ml)in blood of patients 

compared with control 

 

P ≤ value 

 

HLA-C ng/ml 

Mean ±SD 

 

No. 

 

Type of patients 

0.000 

 

12.89±50.90 80 Patients 

6.09 ±28.77 50 Healthy Controls 
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Significant (P≤0.05) 

     This study found an increase in serum HLA-C levels among 

Helicobacter pylori patients Itis one of the factors that contribute to the 

development infections in stomach ulcer patients. it may be a risk factor.   

The main function of HLA-C is to inhibit innate and adaptive immune 

responses by interacting with its ligands on target cells to transmit 

inhibitory signals. Natural killer cells, CD4+ and CD8+ T cells, B cells, 

macrophages, dendritic cells, and neutrophils are among the target cells 

functionally influenced by HLA-C. These findings were consistent with 

previous observations that HLA-C serum levels were up-regulated in the 

serum of patients with severe disease (Al-Bayatee, and Ad'hiah,2021) 

     The results were confirmed by( Gönen., et al 2017). The current study 

revealed that patients with duodenal and active gastritis had increased 

frequencies of HLA class I antigens. For the remaining tissue group 

antigens, there was no discernible difference between the patient and 

control groups.  

      The results of the ( Najafimehr,et al2020) This study  meta-analysis of 

prospective cohort studies demonstrated that HLA class I overexpression 

may be helpful marker for the clinical decision-making process regarding 

gastrointestinal cancer treatment and outcomes. Further studies using 

additional putative prognostic markers in combination with HLA class I 

may be required to evaluate their potential in predicting patient outcomes 

         Human leukocyte antigens class I (HLA- I) which are expressed on 

the tumor cell‘s surfaces, are applicable in the surveillance of the T cell 

immune responses. HLA- I molecules are critical for the presentation of 

antigen peptides derived from tumor cells to cytotoxic T lymphocytes 

(CTLs). HLA- I expression have a key role in the tumor cell recognition by 
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CTLs and determining expression of this antigen helps to predict risk of 

progression and recurrence of cancers (Speetjens., et al2008) 

Cases Healthy controls

40

80

120

HLA-C ng/ml

M
e
d

ia
n

+
IQ

R

P ≤0.000

 

Figure(4.2): Scatter dot plots of concentration HLA-C in patient with H.pylori 

infection and healthy controls. Horizontal lines indicate medians, while vertical 

lines indicate interquartile range (IQR). Significant differences were assessed with 

the Mann-Whitney U test (to compare two groups),  

4.6.2 Estimation of  HLA-DRB1  serum level among H.pylori infection.   

      The results revealed a significant difference (P ≤0.05) in the serum 

levels of HLA-DRB1 in patient when compared with healthy control this 

study showed an decrease in the serum level of HLA-DRB1 in patient 

which was (1905) ng/L ,compared  with serum levels of healthy control 

which were (2849) ng/L, P ≤ 0.0003) as shown in Table (4-6). 
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Table  4-6 Estimation of HLA-DRB1 serum level(ng/ml)in bloodof 

patients compared with control 

Significant (P≤0.05). 

         It was determined that HLA-DRB1 play a critical role in H. pylori 

infection. For this reason, it is obvious that performing HLA studies in 

different populations for the same disease is important to determine the 

risks of and preventive factors for diseases and to plane the treatment. 

         The results were confirmed by (Gönen.,et al2017)   first to 

simultaneously investigate the HLA class I and II antigens in H. pylori-

positive pediatric patients with active gastritis and duodenal ulcer and the 

relationship with the HLA-B antigen was demonstrated. However, the 

present study has a small  specimens size; thus, further studies with larger 

sample sizes are required in the long term. 

      Several studies have examined the association between HLA-DRB1 

alleles and H. pylori infection. While the findings are not entirely 

consistent, some evidence suggests that certain HLA-DRB1 alleles may 

confer protection against H. pylori infection or be associated with a lower 

risk of developing H. pylori-related diseases(Zhang,s et al.,2014) 

      The mechanisms underlying the protective effects of specific HLA-

DRB1 alleles are not yet fully understood. It is believed that these alleles 

may influence the immune response against H. pylori by presenting 

 

P ≤ value 

HLA-DRB1 

ng/L 

Mean ±SD 

 

No. 

 

Type of patients 

0.0003 

 

216.1±1905 80 Patients 

177  ± 2849 50 Healthy Controls 
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antigens more effectively to T cells, leading to a more robust and efficient 

immune response against the bacterium 

However, it is important to note that the association between HLA-DRB1 

alleles and H. pylori infection can vary among different populations and 

ethnic groups. Other factors such as environmental influences, host genetic 

variations in other immune-related genes, and H. pylori strain-specific 

factors also play significant roles in determining susceptibility to the 

infection.( Khan.,et al2022) 
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Figure(4.3): Scatter dot plots of concentration HLA-DRB1 in patient with H.pylori 

infection and healthy controls. Horizontal lines indicate medians, while vertical 

lines indicate interquartile range (IQR). Significant differences were assessed with 

the Mann-Whitney U test (to compare two groups) 
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4.7 Genetic study 

        Humane DNA extraction for detecting and identifying specific 

PCR amplified fragments (HLA-C and HLA-DRB) is shown in 

Figures(4.5,6) 

 

Figure 4-4 : (1.5 %) Agarose gel electrophoresis at 72 volt for 80 

minutes of PCR to HLA-C amplicon (407bp) , 1-11 represented , 

specimens M ( DNA marker size (100bp) 

 

Figure 4-5 : (1.5 %) Agarose gel electrophoresis at 72 volt for 80 

minutes of PCR to HLA-DRB1 amplicon (409bp) , 1-11 represented 

specimens , M ( DNA marker size (100bp) 
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4.7.1 . Association of HLA-C SNPs  among patients with H. pylori 

infection. 

         Trimming of Sanger sequencing results for HLA-C product. Multiple 

alignments for each were prepared. using Finch TV version 1.4.0 

(Geospiza, Inc.; Seattle, WA, USA; (http://www.geospiza.com) to know 

the genotype differences between among patients with H. pylori infection. 

and compared with Healthy control . Fig.( 4-6) (4-7) (4-8)and (4-9) shows 

SNPs distributions on the HLA –C gene.  

 

Fig.4-6. Distributions of  rs2113345716 genotype SNPs on HLA-C gene 

in study population 
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Fig.4-7.Distributions of rs2395471 genotype SNPs on HLA-C gene in 

study population 
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    Fig.4-8.Distributions of rs2249741 genotype SNPs on HLA-C gene in 

study population 
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    Fig.4-9.Distributions of rs2249742 genotype SNPs on HLA-C gene in 

study population 
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A-HLA-C rs2113345716 genotype SNPs 

       The genotype distribution of the HLA-C rs2113345716 genotype SNPs 

with H. pylori infection was 8% TT, 16% TA, and 76% AA, as shown by 

the first SNP in this study. and the genotype distribution in healthy controls 

was 0% TT, 32% TA, and 68.5% AA, with T-allele and A-allele 

frequencies of 8(0.16)%, 42(0.84)% in patients and 8(0.19)% and 

34(0.81)% in healthy controls, respectively. Furthermore, when comparing 

the genotype distribution for HLA-C rs2113345716, the TT result was 

(P=0.28, OR=5.42, Cl=0.2474  that differences in HLA-C rs2113345716 

SNP (TT,AA,TA) were not significant. According to these results, there 

was no association between (HLA-C) rs2113345716 genotype SNPs and 

Helicobacter H.pylori infection. as shown in table (4-7) 

Table(4-7):Distributions of genotype and allele frequencies in HLA-C 

rs2113345716, SNPs  among patients with H. pylori infection and 

healthy control 

rs2113345716 

genotypes 

patients 

n=25 (%) 

Healthy 

Control 

n=25 (%) 

P- 

Value 

 

OR 

 

CI=95% 

TT (wild type) 2(8.00) 0 0.28 5.42 0.2474 to 118.96 

TA (Mutant 

heterozygous) 
4(16.00) 8(32.00) 0.19 40.0 0.1039 to 1.57 

AA (Mutant 

homozygous) 
19(76.00) 17(68.5) 0.52 1.49 0.4293 to 5.17 

Alleles 

(%) 

T 8(0.16) 8(0.19) 

0.7 0.82 0.2751 to 2.38 

A 42(0.84) 42 (0.81) 

OR=Odd ratio, Cl (95%)=confidence interval, p-value ≤ 0.05 calculated for 

estimation significant difference of patients and control genotypes and alleles 
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  B-HLA-C rs2395471 genotype SNPs 

         The genotype distribution of the second SNP in that HLA-C 

rs2395471 genotype SNPs was 8% GG, 60% GA, and 32% AA, with H. 

pylori infection. and the genotype distribution in healthy controls was 0% 

GG, 40% GA, and 60% AA, with T-allele and A-allele frequencies of 

8(0.16%) and 42(0.84%) in patients and 19(0.38%) for G-allele frequency 

and 31(0.62%) for A-allele frequencies, respectively. When comparing the 

genotype distribution for HLA-C rs2395471 GG result was (P=0.2 

OR=5.42, Cl=0.24 to 118. AA indicated that there were no statistically 

significant differences in the HLA-C rs2395471 SNP between patients and 

healthy controls (GG,GA).Table (4-8) demonstrates that (HLA-C) 

rs2395471 genotype SNPs contributed to infection at a significant p-value 

(0.04), indicating that there was a significant difference in AA homozygous 

genotypes. 

Table(4-8):Distributions of genotype and allele frequencies in HLA-C 

rs2395471SNPs among patients with H. pylori infection and healthy control  

rs s2395471 

genotypes 

patients 

n=25 (%) 

Healthy 

Control 

n=25 (%) 

P- 

Value 

 

OR 

 

CI=95% 

GG (wild type) 2(8.00) 0 0.2 5.42 118.96 to 0.24 

GA (Mutant 

heterozygous) 
15(60.00) 10(40.00) 0.1 2.25 6.97 to 0.72 

AA (Mutant 

homozygous) 
8(32.00) 15(60.00) 0.04 0.31 1.00 to 0.0983 

Alleles 

(%) 

G 19(0.38) 
10(0.2) 

0.03 2.45 6.01 to 0.9988 

A 
31(0.62) 40(0.8) 

 

OR=Odd ratio, Cl (95%)=confidence interval, p-value ≤ 0.05 calculated for 

estimation significant difference of patients and control genotypes and alleles 
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C- HLA-C rs2249741genotyp SNPs      

        The genotype distribution for the third SNP in HLA-C, rs2249741 

genotype SNPs, was 20% AA, 52% AC, and 28% CC in patients infected 

with H. pylori. and the genotype distribution in Healthy control was 0% 

AA, 24%AC, and 76% CC, with A-allele and C-allele frequencies 

23(0.46)%, 27(0.54)% in patients and healthy control were 6(0.12)% for A-

allele frequency and 44(0.88)% for C- allele frequencies, and when 

comparing the genotype distribution for HLA-C rs2249741SNP, AA result 

was (P=0.08, OR=13.68, There were no statistically significant differences 

in HLA-C rs2249741SNP between patients and healthy controls when 

comparing the (AA) wild genotype to the (AC,CC) homozygous genotype 

and heterozygous genotype. Table (4-9) demonstrates that (HLA-C) 

rs2249741 genotype SNPs was associated with infection by H. pylori when 

p-values of 0.04 and 0.001 were significant. 

Table(4-9). Distributions of genotype and allele frequencies in HLA-C 

rs2249741 SNPs among patients with H. pylori infection and healthy control 

rs2249741 

genotypes 

patients 

n=25 (%) 

Healthy 

Control 

n=25 (%) 

P- 

Value 

 

OR 

 

CI=95% 

AA (wild type) 5(20.00) 0 0.08 13.68 262.18 to 0.71 

AC (Mutant 

heterozygous) 
13(52.00) 6(24.00) 0.04 3.43 11.47 to 1.02 

CC (Mutant 

homozygous) 
7(28.00) 19(76.00) 0.001 0.12 0.43 to 0.03 

Alleles 

(%) 

A 23(0.46) 
6(0.12) 

0.000 6.24 17.29 to 2.25 

C 
27(0.54) 44(0.88) 

OR=Odd ratio, Cl (95%)=confidence interval, p-value ≤ 0.05 calculated for 

estimation significant difference of patients and control genotypes and alleles 
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D-HLA-C rs2249742 genotype SNPs 

         the genotype distribution for the fourth and final SNPs in the HLA-C 

rs2249742 genotype SNPs consisted of 44% CC, 44% CT, and 12% TT, 

with H. pylori infection. and the genotype distribution in Healthy control 

was 0% CC, 28% CT, and 72% TT, with C-allele and T-allele 

frequency33(0.66)%, 17(0.34)% in patients and healthy control were 

7(0.14)% for C-allele frequency and 43(0.86) for T-allele frequencies, and 

when comparing the genotype distribution for HLA-C rs2249742SNPs, CC 

result was (P=0.01, OR=40.44, Cl 2.21 to 738.01)This finding (CC,TT) 

demonstrates that there were significant differences in HLA- C (CT), 

heterozygous genotype non-significant SNPs. It can be demonstrated that 

there was a significant difference between the CC and TT genotypes at 

significant p-values (0.01) and (0.000), indicating that (HLA-C) rs2249742 

genotype SNPs was associated with infection by H.pylori, as shown in 

Table( 4-10). 

Table(4-10): Distributions of genotype and allele frequencies in HLA-C rs2249742  

SNPs among patients with H. pylori infection and healthy control 

rs2249742 

genotypes 

patients 

n=25 (%) 

Healthy 

Control 

n=25 (%) 

P- 

Value 

 

OR 

 

CI=95% 

CC (wild type) 11(44.00) 0 0.01 40.44 738.01 to 2.21 

CT (Mutant 

heterozygous) 
1(44.00)1 7(28.00) 0. 2 2.02 6.55 to 0.6226 

TT (Mutant 

homozygous) 
3(12.00) 18(72.00) 0.000 0.05 0.23 to 0.0120 

Alleles 

(%) 

C 33(0.66) 
7(0.14) 

0.000 11.92 32.09 to 4.4299 

T 
17(0.34) 43(0.86) 

OR=Odd ratio, Cl (95%)=confidence interval, p-value ≤ 0.05 calculated for 

estimation significant difference of patients and control genotypes and alleles 
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        If  OR=Odd ratio =1 there is no relationship between the SNPs and 

infection OR=Odd ratio < 1 the SNPs considered a protective  factor  

OR=Odd ratio >1 the SNPs considered a risk factor 

          Understanding HLA-C polymorphism is essential in various fields of 

immunology, genetics, and medicine. It provides insights into immune 

responses, transplantation compatibility, and disease associations. Ongoing 

research continues to uncover the specific functional implications of HLA-

C polymorphism and its contributions to human health and disease. 

      Other studies have suggested that HLA polymorphisms may play an 

important role in the development of gastric disorders, particularly in the 

regulation of inflammatory and immune responses. The mechanism of 

HLA and the effects of immunogenic variables in gastrointestinal 

disorders, as well as the interaction between immunogenetic and 

environmental factors in the development of gastrointestinal disease, 

necessitate both population-based and experimental methods. ( Gönen, et 

al., 2017).   

       H. pylori gastritis has been linked to HLA class II antigens in multiple 

investigations conducted over the past decade. According to findings from 

multiple populations, each population should characterize its own HLA 

category associated with an increased risk (Nizhevich et al.,2010, Wang et 

al.,2015) . 

         We identified only a handful of studies that identified relevant HLA 

class I alleles and found that HLA-CW*03 significantly increased the risk 

of GC in individuals infected with H. pylori. In contrast to bacterial 

peptides, it has been demonstrated that Cytotoxic T lymphocytes (CTLs) 

can recognize tumor-specific antigens on HLA class I molecules on tumor 

cells (Kaneko et al.,2011) . 
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4.7.2 . Association of HLA-DRB1 SNPs  among patients with H. pylori 

infection.         

    Trimming of Sanger sequencing results for HLA-DRB1 product. 

Multiple alignments for each were prepared   

         using Finch TV version 1.4.0 (Geospiza, Inc.; Seattle, WA, USA; 

(http://www.geospiza.com) to know the genotype differences between 

among patients with H. pylori infection. and compared with Healthy 

control . Fig.( 4-10) shows SNPs distributions on the HLA –DRB1 gene  

 

Fig.4-10.Distributions of rs2395471 genotype SNPs on HLA-DRB1 

gene in study population 
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-HLA-DRB1 rs1794511SNPs 

        the genotype distribution of rs1794511 genotype SNPs in the HLA-

DRB1 rs2249742 genotype SNPs consisted of 64% TT, 24%TG, and 12% 

GG, with H. pylori infection. and the genotype distribution in Healthy 

control was 100% TT, 0% TG, and 0% GG, with T-allele and G-allele 

frequency38(0.62) %, 9(0.38)% in patients and healthy control were 50(1)% 

for T-allele frequency and 0 for G-allele frequencies, and when comparing 

the genotype distribution for DRB1 rs2249742 HLA-DRB1 genotype 

SNPs, TT result was (P=0.02, OR=0.03, Cl=0.0019 to 0.62) This finding 

demonstrates that there was significant differences . (TG.GG) heterozygous 

genotype and homozygous genotype non-significant SNPs. p-values (0.06) 

and (0.1), as shown in Table( 4-11). 

Table(4-11): Distributions of genotype and allele frequencies in HLA-

DRB1 rs1794511SNPs among patients with H. pylori infection and 

healthy control 

rs1794511 

genotypes 

patients 

n=25 (%) 

Healthy 

Control 

n=25 (%) 

P- 

Value 

 

OR 

 

CI=95% 

TT (wild type) 16(64) 25(100) 0.02 0.03 0.62 to 0.0019 

TG (Mutant 

heterozygous) 
6(24) 0 0.06 17.00 320.38 to 0.90 

GG (Mutant 

homozygous) 
3(12) 0 0.1 7.93 162.07 to 0.38 

Alleles 

(%) 

T 38(0.62) 50(1) 

0.02 0.04 0.71 to 0.002 

G 
9(0.38) 0 

 

    OR=Odd ratio, Cl (95%)=confidence interval, p-value ≤ 0.05 calculated for 

estimation significant difference of patients and control genotypes and alleles 
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       HLA-DRB1 polymorphism influences the repertoire of antigens that 

can be presented to CD4+ T cells. The variations in HLA-DRB1 alleles 

enable individuals to recognize and mount immune responses against a 

diverse range of pathogens. Disease Associations HLA-DRB1 

polymorphism has been extensively studied in relation to various 

autoimmune diseases. Certain HLA-DRB1 alleles are associated with an 

increased risk or protection against autoimmune disorders such as 

rheumatoid arthritis, systemic lupus erythematosus, multiple sclerosis, and 

others. The specific HLA-DRB1 alleles linked to these diseases can vary 

among different populations. ( Serafim.,et al 2020). 
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Conclusions 

1-This study found an increase in serum level of HLA-C  among   patients 

with H.pylori infection.  

2-The study It was found decrease in serum level of HLA-DRB1. among   

patients with H. pylori infectio .It may be a protective factor and rs1794511 

genotypes SNPs  on HLA-DRB1gene was  significant differences ssociated 

with the disease.   

3-rs2395471,rs2249741,rs2249742genotypesSNPs on HLA-C gene was 

contributed with infection by H .pylori and development infections in 

stomach ulcer patients. it may be a risk factor . 

4-Polymorphism in HLA-C and HLA-DRB1 was significantly associated 

with the disease risk. 

 

 Recommendations 

Study associated of  HLA-DRB1 with gastric cancer.-1 

2-Study relationship between other HLA typing  such as HLA-A,B and DQ. 
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 انخلاصت        

 
 

 أ 
 

 -:انخلاصت     

 دٛاٌٟ أْ إٌٝ اٌرمذ٠شاخ ٚذش١ش جذاً شائعح ا٠ٌٍّٛح اٌثٛات١ح  عذٜٚ ذعذ :ا٠ٌٍّٛح اٌثٛات١ح         

 ٚسشؽاْ اٌّعذج ٚاٌرٙاب اٌّعذج لشدح ذسثة اٌرٟ اٌثىر١ش٠ا تٙزٖ ِظاتْٛ اٌعاٌُ سىاْ ٔظف

  .اٌّعذج

ذؼّٕد ٘زٖ اٌذساسح جّع اٌع١ٕاخ ِٓ الاشخاص اٌّشػٝ ٚالاشخاص اٌز٠ٓ ٠ثذٚ ع١ٍُٙ         

 أِشاع ِشوض ٠شاجعْٛ ِش٠ؼًا 200 إٌٝ ِمس١ّٓ شخظًا 250أُٙ اطذاء تٍغ عذد الاشخاص 

 اٌز٠ٓ اٌّعذج فٟ ىر١ش٠حاٌث اٌعذٜٚ ٌرشخ١ض اٌطث١ح ِشجاْ ِذ٠ٕح تّسرشفٝ ٚاٌىثذ اٌٙؼّٟ اٌجٙاص

 شخظًا 50 إٌٝ تالإػافح ،2023 ٠ٕا٠ش إٌٝ 2022 ٔٛفّثش خلاي( 71-15) ت١ٓ أعّاسُ٘ ذرشاٚح

 أفشاد ج١ّع ِٓ تشاص ع١ٕح 250 ٚ دَ ع١ٕح 250 جّع ذُ. ػاتطح وّجّٛعح ج١ذج تظذح ٠رّرعْٛ

 EDTA أٔثٛب فٟ ًِ 2.5 ٠ٛػع. ِجّٛعر١ٓ إٌٝ ِمسّح اٌٛس٠ذٞ اٌذَ ع١ٕاخ ِٓ ًِ 5. اٌع١ٕح

 أٔثٛب فٟ ًِ 2.5 ٠ٛػع ت١ّٕا. HLA أشىاي ذعذد عٓ ٌٍىشف إٌٛٚٞ اٌذّغ لاسرخلاص

 ELISA تٛاسطح HLA-DRB ٚHLA-C ِسر٠ٛاخ عٓ ٌٍىشف اٌّظً ٌفظً ٘لاِٟ

 عٓ اٌثىر١ش٠ا عٓ اٌىشف إٌٝ تالإػافح. اٌسش٠ع Ab اخرثاس تٛاسطح H.pylori تىر١ش٠ا ٚذشخ١ض

 عٓ ٌٍىشف PCR ٚ اٌثىر١ش٠ح ٌٍضساعح ٚفما اٌثشاص ع١ٕاخ خلاي ِٓ اٌسش٠ع Ag اخرثاس ؽش٠ك

URE A .ِٓ لاخرثاس إ٠جات١ح ٔر١جح أظٙشخ%( 40) 80 ع١ٕح 200اي Ab ٚ 120 (60 )%

 ت١ّٕا اٌثىر١ش٠ح اٌضساعح ٚتذسة Ag لاخرثاس إ٠جات١ح ٔر١جح%( 22.5) 45. سٍث١ح ٔر١جح أعطد

 . اٌثىر١شٞ ٚإٌّٛ اٌسش٠ع Ag لاخرثاس سٍث١ح ٔر١جح أعطد%( 77.5) 155

فٟ اٌّشػٝ د١ث تٍغد  HLA-DRB1أظٙشخ ٘زٖ اٌذساسح أخفاػًا فٟ ِسرٜٛ ِظً         

ٚاٌرٟ وأد  ر٠ٛاخ ِظً اٌذَ فٟ الاشخاص الاطذاءِماسٔح تّس ( ٔأٛغشاَ / ٌرش1905)

 HLA-Cدساسح  أظٙشخ ، ت١ّٕا P= 0.0003 اٞ اْ ٕ٘اٌه فشق ِعٕٛٞ( ٔأٛغشاَ / ٌرش 2849)

( ٔأٛغشاَ / ٌرش ، ِماسٔح تّسر٠ٛاخ ِظً 50.90تٍغد ) اٌّشػٝ د١ثص٠ادج فٟ ِسرٜٛ ِظً 

 =P اٞ اْ ٕ٘ان فشق ِعٕٛٞ ( ٔأٛغشاَ / ٌرش 28.77ٚاٌرٟ وأد ) فٟ الاشخاص الاطذاء اٌذَ 

0.000 

 HLA-C   وّا ٠ٍٟ ذٛص٠ع إٌّؾ اٌج١ٕٟ   HLA-Cاٌج١ٕٟ  وأد ٔر١جح ذعذد اٌشىً       

rs2395471 SNPs  8 ٪ GG  ،60٪ GA  ،32٪ AA  ٝتاٌثىر١ش٠ا  ٌّظات١ٓا ٌٍّشػ

ٚ  GG  ٚ40 ٪GA٪ 0اٌؼٛاتؾ اٌظذ١ح اٌذٍض١ٔٚح اٌثٛات١ح. ٚواْ ذٛص٠ع اٌرشو١ة اٌٛساثٟ فٟ 

60 ٪AA  ِع ذشدداخ ،G-allele  ٚA-allele    ٝ( ٌرشدد 0.38) 19اٌّشػ٪G-  ٚ ً31أ١ٌ 



 انخلاصت        

 
 

 ب 
 

 HLA-Cعٕذ ِماسٔح ذٛص٠ع اٌرشو١ة اٌٛساثٟ ٌـ اٌرٛاٌٟ. عٍٝ A ٪( ٌرشدداخ أ0.62ً١ٌ)

rs2395471 وأد ٔر١جحGG  P = 0.2 OR = 5.42  ،Cl = 0.24-118.9 أشاسخ .AA  ٌٝإ

 ت١ٓ اٌّشػٝ ٚ HLA-C rs 2395471 SNPsراخ دلاٌح إدظائ١ح فٟ  ِع٠ٕٛح عذَ ٚجٛد فشٚق

ساُ٘ فٟ الإطاتح  HLA-C rs2395471SNPs(. ٠ٛػخ أْ GG  ،GA) الاشخاص الاطذاء

 .AA، ِّا ٠ش١ش إٌٝ ٚجٛد اخرلاف وث١ش فٟ الأّٔاؽ اٌج١ٕ١ح  =p(0.04تم١ّح ادرّا١ٌح ِع٠ٕٛح )

فٟ  rs2249741SNPs  20٪ AA  ،52٪ AC  ٚ ،28 ٪CCواْ ذٛص٠ع إٌّؾ اٌج١ٕٟٚ         

٪ 0اٌظذٟ  اٌرذىُاٌّشػٝ اٌّظات١ٓ تاٌثىر١ش٠ا اٌذٍض١ٔٚح. ٚواْ ذٛص٠ع اٌرشو١ة اٌٛساثٟ فٟ 

AA  ،24٪ AC  ،76٪ CC  ِع ذشدداخ ،A-allele  ٚC-allele 23 (0.46) ٪27( 0.54) ٪

( ٪ ٌرشدداخ 0.88) A  ٚ44 ( ٪ ٌرشدد أ0.12ً١ٌ) 6وأد  فٟ اٌّشػٝ ٚ الاشخاص الاطذاء 

C-  أ١ًٌ ، ٚعٕذ ِماسٔح ذٛص٠ع اٌرشو١ة اٌٛساثٟ ٌـHLA-C rs2249741SNPs  وأد ٔر١جح ،

AA ,P = 0.08  ،OR = 13.68  ٟلا ذٛجذ فشٚق راخ دلاٌح إدظائ١ح ف ،HLA-C 

rs2249741SNP  ٝٚالاشخاص الاطذاء ت١ٓ اٌّشػ( ٞعٕذ ِماسٔح إٌّؾ اٌج١ٕٟ اٌثشAA )

 ٠HLA-Cٛػخ أْ  .( ٚإٌّؾ اٌج١ٕٟ ِرغا٠ش اٌض٠جٛخ AC  ،CCتإٌّؾ اٌج١ٕٟ اٌّرّاثً )

rs2249741SNPs ىر١ش٠ا اٌذٍض١ٔٚح عٕذ اٌم١ُ واْ ِشذثطًا تاٌعذٜٚ تاٌثp= 0.04  ٚ0.001p= 

ٚ  HLA-C rs2249742 SNPs  ِٓ44 ٪CC  ٚ44 ٪CT ٛص٠ع إٌّؾ اٌج١ٕٟذواْ         

12 ٪TT  .الاشخاص  ٚواْ ذٛص٠ع اٌرشو١ة اٌٛساثٟ فٟ ، ِع الإطاتح تاٌثىر١ش٠ا اٌذٍض١ٔٚح اٌثٛات١ح

 C-allele T-allele 33 (0.66) ، ٪17، ِع ذشدد  CC  ،28٪ CT  ٚ ،72 ٪TT٪ 0 الاطذاء

C-allele  ٚ43 (0.86 )( ٪ ٌرشدد 0.14) 7٪ فٟ اٌّشػٝ ٚاٌرذىُ اٌظذٟ واْ (0.34)

، وأد  HLA-C rs2249742SNP، ٚعٕذ ِماسٔح ذٛص٠ع إٌّؾ اٌج١ٕٟ ٌـ  T-alleleٌرشدداخ 

أْ  (٠CC  ،TTٛػخ ٘زا الاورشاف ) CC  P = 0.01  ،OR = 40.44  ،212.=Cl ٔر١جح

لا٠ٛد ف١ٗ  فشق ِعٕٛٞ  CT ٕ٘ان فشٚلاً راخ دلاٌح إدظائ١ح فٟ ، ٚإٌّؾ اٌج١ٕٟ ِرغا٠ش اٌض٠جٛخ

( ٚ 0.01ِع٠ٕٛح ) pعٕذ ل١ُ  CC  ٚTT.٠ّىٓ إثثاخ ٚجٛد فشق وث١ش ت١ٓ الأّٔاؽ اٌج١ٕ١ح 

ذعذد الأشىاي واْ ِشذثطًا تاٌعذٜٚ  HLA-C rs2249742SNPs( ، ِّا ٠ش١ش إٌٝ أْ 0.000)

 ر١ش٠ا اٌذٍض١ٔٚح.تاٌثى

 

 



 انخلاصت        

 
 

 ج 
 

فٟ ذعذد الأشىاي  rs1794511ِٓ إٌّؾ اٌج١ٕٟ  ٠SNPsرأٌف ذٛص٠ع إٌّؾ اٌج١ٕٟ ٌـ        

 .H، ِع عذٜٚ  HLA-DRB1 rs2249742  ِٓ64 ٪TT  ٚ24 ٪TG  ٚ12 ٪GGاٌٛساثٟ 

pyloriٟ100 الاشخاص الاطذاء  . ٚواْ ذٛص٠ع اٌرشو١ة اٌٛساثٟ ف ٪TT  ،0 ٪TG  ٚ ،0 ٪

GG  ِع ذشدد ،T-allele  ٚG-allele 38 (0.62) ، ٪9 (0.38ٝفٟ اٌّشػ ٪) ٚ  الاشخاص

، ٚعٕذ ِماسٔح ذٛص٠ع إٌّؾ  G-alleleٌرشدداخ  T-allele  ٚ0( ٪ ٌرشدد 1) 50وأد  الاطذاء

 TT  0.02 p=  0.03، وأد ٔر١جح  DRB1 rs2249742 HLA-DRB1 SNPsاٌج١ٕٟ ٌـ 

OR= ،Cl  0.0019 -0.62 ٌ٘زٖ ا( .ٕر١جح ذٛػخ أْ ٕ٘ان اخرلافاخ وث١شجTG.GG اٌرشو١ة )

اسذثؾ ذعذد الأشىاي .( 0.1( ٚ )0.06 ).ٌج١ٕٟ ِرّاثً اٌض٠جٛخاٌٛساثٟ ِرغا٠ش اٌض٠جٛخ ٚإٌّؾ ا

  .اٌّشع  تشىً وث١ش ِع ِخاؽش HLA-C  ٚHLA-DRB1فٟ 

 

 


