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Abstract

The aim of this study was to detect of Helicobacter pylori (H. pylori) in faeces by
culture and Polymerase Chain Reaction among patients with gastrointestinal
symptoms in relation to selected risk factors in Omdurman locality.

This was cross sectional case control study. The study was conducted fifty
symptomatic patients (n=50)19 were males and 31 were female. The age of
patients ranging from 10 —85 years. Sociodemographic data were collected from
patient by using structured questionnaire.

All stool samples were cultured on selective Columbia blood agar media for
isolation. DNA extraction by i-genomic Stool DNA Extraction Mini Kit and
multiplex PCR were applied to these samples to detect H.pylori Urea A gene.

The results showed that out of 50 samples, no growth was seen on culture media.
The prevalence of H. pylori according to Polymerase chain reaction is 58% . 20%
were males and 38% were females which is statstically insignificant ( p = 0.547).
Statistical analysis showed that there was insignificant correlation between
H.pylori infection and gender , age , social status , gastrointestinal symptoms ,
educational level , family history of infection with H. pylori , smoking behavior ,

source of water (P >0.05).
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Chapter one
Introduction and objectives

1.1 Introduction:

Helicobacter pylori (H.pylori) has been recognized as an important
gastroduodenal pathogen. H. pylori infection is one of the most frequent
bacterial infections in the world, and this organism has been acknowledged to
be a crucial factor in several different diseases ranging from gastritis to gastric
malignancies (Piccolomini et al., 1997). Approximately two third of the world
population is infected with H. pylori, any age can get infection and women are
affected just as often as men (Yamoka , 2010).

In February 1994, the National Institute of Health Consensus development
conference concluded that H. pylori infection is major cause of peptic ulcer,
and all patients with confirmed peptic ulcer associated with H. pylori infection
should receive treatment with antimicrobial agent (Yamada et al., 2006). High
prevalence of the pathogen was reported in developing countries as compared
to low estimates in developed world. Several risk factors including; gender, age
and existing lifestyle such as smoking habit have a role in varying this
prevalence(Baik et al., 2012) .To control such widespread infection, a recent
quadrable treatment regimen combining proton pump inhibitor, clarithromycin,
amoxicillin and nitroimidazole has been effectively used . H. pylori is present
on the gastric mucosa of less than 20% of persons under age 30 but increases in
prevalence to 40-60% of persons age 60, including persons who are

asymptomatic (Gisbert and Calvet, 2012).


http://www.ncbi.nlm.nih.gov/pubmed/22363117

In developing countries, the prevalence of infection may be 80% or higher in
adults. Person to person transmission of H. pylori is likely because intrafamilial

clustering of infection occurs (Brook et al., 2010).

In Sudan, information about the prevalence of H. pylori infection is very
patchy. and there is only one study which showed high prevalence (80%) of H.
pylori infection among patients with symptoms of gastritis, 56% with duodenal
ulcer, while 60% with duodenitis and 16% apparently look normal (Elbagir
and Ahmed, 2001). Early and prompt accurate diagnosis of H. pylori infection
is crucially needed to identify any gastric diseases, limit further pathological
complications and give rapid treatment to manage infected cases. The most
frequent used diagnostic laboratory techniques are culture, stained smears,
urease test, PCR assay, Western immunoblotting and histopathological
examination of biopsy specimens (Rocha et al., 2003; Deankanob et al.,
2006).However, these methods necessitate obtained gastric biopsy materials by
an endoscopic invasive procedure. (Hanvivatvong et al., 2004).

Proper and rapid laboratory assays are needed to diagnose infections in order to
treat and manage the patient. Several techniques including culturing and

molecular methods are present to identify the organism.



1.2 Rationale:

Prevalence of the pathogen was reported in developing countries as compared
to low estimates in developed world. Several risk factors including; gender, age
and existing lifestyle such as smoking, have a role in varying this prevalence
(Baik et al., 2012). In Sudan, information about the prevalence of H. pylori
infection is very patchy and there is study which showed high prevalence
(80%) of H. pylori infection among patients with symptoms of gastritis, 56%
with duodenal ulcer, while 60% with duodenitis and 16% apparently look
normal (Elbagir and Ahmed, 2001). A number of different diagnostic tests
methods both invasive and non invasive are available. Invasive methods have
high specificity and sensitivity in the detection of H. pylori infection, however
they are expensive and need special gastroenterologist to be performed. In
contrast, non-invasive methods such as antibody (Ab) detection is cheap, easy
to performe but may give false positive result (Quartero et al., 2000). We need
a new non-invasive diagnostic tool like stool culture for detect the resistance of
bacteria and detect the gene of H. pylori by PCR for specific result.

This study aimed to investigate about H. pylori by using stool culture and
PCR and their risk factors among patients with gastrointestinal symptoms in

Omdurman locality.



1.3 Objectives of the study
1.3.1 General objective:

To investigate of Helicobacter pylori in faeces by culture and Polymerase
Chain Reaction among patient with gastrointestinal symptoms in Omdurman

locality.
1.3.2 Specific objectives:

1. To isolate of H. pylori from stool sample.
2. To detect the Urea A gene in H. pylori by polymerase chain reaction.

3. To determine selected risk factors associated with H. pylori infection.



Chapter Two

Literature review

2.1 Historical background of H. pylori:

In April 1982 in the Microbiology Department of Royal Perth Hospital, Perth,
Western Australia, culture of endoscopic biopsy specimens of human gastric
mucosa Yyielded a spiral organism with some features of the genus
Campylobacter, which was named Campylobacter pyloridis (Marshall et al.,
1984) in September 1983 The organism resembled Campylobacter in several
respects, including curved morphology, growth on rich media under
microaerophilic conditions, failure to ferment glucose, sensitivity to
metronidazole, and a G + C content of 34%. It was therefore first referred to as
"pyloric Campylobacter™ (pylorus, Greek, gatekeeper, or one who looks both
ways) and validated as Campylobacter pyloridis ( Pearson, 1983). In 1985 by
anonymous validation the specific epithet was revised to Campylobacter pylori
. In 1987 to conform to the correct Latin genitive of the noun pylorus( Marshall
and Goodwin, 1987). Yet almost from its initial cultivation it was suspected
that perhaps C. pylori was not a true Campylobacter. Early electron
micrographs showed multiple sheathed flagella at one pole of the bacterium, in
contrast to the single bipolar unsheathed flagellum typical of Campylobacter
spp. (Goodwin et al., 1985). Subsequent 16S rRNA sequence analysis showed
that the distance between C. pylori and the true campylobacters was sufficient
to exclude it from the Campylobacter genus (Romaniuk et al., 1987), and it
was renamed Helicobacter pylori, the first member of the new genus
Helicobacter (Goodwin et al., 1989).


https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Info&id=210
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Info&id=210
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Info&id=210

2.2 Classification of H. pylori:

The genus Helicobacter belongs to the subdivision of the Proteobacteria, order
Campylobacterales, family Helicobacteraceae. This family also includes the
genera Wolinella, Flexispira, Sulfurimonas, Thiomicrospira, and Thiovulum.
To date, the genus Helicobacter consists of over 20 recognized species, with
many species awaiting formal recognition (Fox, 2002). Helicobacter species
can be subdivided into two major lineages, the gastric Helicobacter species and
the enterohepatic (nongastric) Helicobacter species. Both groups demonstrate a
high level of organ specificity, such that gastric helicobacters in general are
unable to colonize the intestine or liver, and vice versa. An extensive review of

non-pylori Helicobacter species is available (Solnick and Schauer, 2001).

2.3 General characteristic of H. pylori:

H. pylori, a Gram-negative bacterium with a curved, spiral, or gull-wing shape,
is 2.5 to 3.5 mm long and 0.5 to 1.0 mm in diameter and has a periodicity of 1
to 2 mm. It has smooth surfaces, and one to six polar-sheathed flagellae emerge
from one of its rounded ends. Since it is morphologically similar to C. jejuni, it
was initially named “pyloric Campy-lobacter” and subsequently C. pyloridis
and C. pylori before finally being named H. pylori. This organism colonizes
only the non-acid-secreting mucosa of the stomach and is not found where
parietal cells are numerous. Thus, it may be observed in the gastric antrum and
the cardia, but also in the corpus, when atrophic gastritis is present, and
attached to the gastric epithelial cells found in the duodenum, when gastric

metaplasia is present(Solnick et al., 1993).



2.4 Epidemiology of H. pylori:

The seroepidemiology of H. pylori has been extensively studied in the United
States and in other countries (Taylor and Blaser, 1991). The high frequency of
seropositivity(up to 100% in some age groups in Albania) and acquisition of
the infection during infancy are characteristic of disadvantaged socioeconomic
groups living in crowded or poor hygienic conditions and appears to be
independent of gender and ethnic origin. In adults of higher socioeconomic
groups, the rate of seroconversion is estimated at 0.5% per year, although the
frequency of seropositivity increases with age and may be as high as 40% A
longitudinal study has indicated that the high frequency of seropositivity in
older adults might be due to a higher rate of H. pylori infection in Western
countries in the years between the two world wars than during recent years
(cohort effect) (Cullen et al., 1993).Alternatively, the increase in frequency of
infection in older adults might be due to years of low but cumulative risk for
infection. Although the route of transmission for this infection is not known,
the contamination of drinking water may play a role in certain developing
countries (Klein et al., 1991a). In the United States and in other regions, direct
contact and/or consumption of food or water contaminated by saliva (Ferguson
et al., 1993), gastric contents, or feces (Thomas et al., 1992) may be major
factors. The recent observation that H. pylori can be isolated from cats (Handt
et al., 1994) suggests that transmission from pets to humans (or humans to

pets) is also possible.



2.5 Pathogenesis of H. pylori:

Helicobacter pylori is considered a pathogen because its presence is always
associated with chronic active gastritis, and eradication of the bacterium is
always followed by resolution of gastritis. In addition, nearly all patients with
duodenal ulcer disease have H. pylori gastritis, and ulcer relapse is exceptional
after H. pylori eradication. Thus, the presence of H.pylori seems necessary for
the production of duodenal ulcers, with the exception of ulcers attributed to the
use of nonsteroidal anti- inflammatory agents or to the Zollinger-Ellison
syndrome . The association with gastric ulcers is not as strong, although H.
pylori infection is present in 80% of patients with gastric ulcers who do not
consume nonsteroidal anti-inflammatory agents .However, most H. pylori
infected persons do not report any clinical symptoms. This may be because
these persons are colonized by less virulent strains or because other host or
bacterial cofactors are required for overt disease. In addition, three prospective
cohort studies have demonstrated that H. pylori-infected persons have an
increased risk of developing intestinal-type, but not undifferentiated, gastric

adenocarcinoma .(NIH Consensus Conference , 1994).

2.6 H. pylori Virulence Factors:

2.6.1 Urease :

Urease is an important virulence factor for H. pylori and is critical for bacterial
colonization of the human gastric mucosa. H. pylori urease metabolizes urea
producing ammonia to neutralise the microenvironment in which the bacterium
resides (Bode et al., 1993). The ammonia production can damage the gastric
mucosa through the disruption of tight junctions and the alteration of

permeability of gastric epithelium. Moreover, urease stimulates activation of



mononuclear phagocytes and production of inflammatory cytokines (Harris et
al.,1996). The native H. pylori urease consists of a nickel-containing hexameric
molecule with a molecular mass of approximately 540 kDa made up of two
subunits: UreA [30 kDa] and UreB [62 kDa]. The urease gene cluster contains
nine genes, including ureA and ureB structural genes (Mobley et al.,1995).
2.6.2 Phospholipases :

Helicobacter pylori phospholipases induce generation of products such as
lysolecithin which disrupt the protective phospholipid-rich layer on the apical
membrane of mucus cells (Mauch et al., 1993).

2.6.3 Flagella:

The presence of flagella is an essential factor of colonization in H. pylori. A
flagellate strains are not able to colonize gnotobiotic piglets (Eaton et al.,
1996). H. pylori possesses two to six polar flagella characterized by two types
of flagellin proteins coded by flaA and flaB genes that are required for full
motility and persistent infection of the gastric mucosa (Schmitz et al.,1997). A
recent study demonstrated that flagellar biosynthesis and urease activity may
be linked (McGee et al., 1999).

2.6.4 Neutrophil activating protein:

Helicobacter pylori is able to activate neutrophils and to increase neutrophil
adherence to endothelial cells through the expression of a 150 kDa activating
protein (Hp-Nap), made up of 10 identical subunits, coded by the napA gene
(Evans et al., 1995).

2.6.5 Adhesins :

It is widely accepted that H. pylori adheres to receptors in the gastric
epithelium by means of adhesins. Several specific receptors are involved in
these mechanisms including lipids, gangliosides and sulfated carbohydrates,

and different types of adhesins have been characterized (Simon et al., 1997).
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An interesting study revealed the presence of a protein (coded by babA and
babB genes) able to bind the human blood group antigen Lewis b (Leb) to
human gastric epithelial cells (llver et al., 1998). Furthermore, the chemical
structure of LPS of some strains of H. pylori has been found to mimic Lewis x
and Lewis y blood group antigens expressed in the gastric mucosa; this may
serve to down regulate the immune response in patients with acute and chronic
infections (Appelmelk et al.,1997).

2.6.6 IceA

The gene encoding IceA has been identified in isolates from patients with
peptic ulcer, independently of the vacA and cagA genotype (Yamaoka et al.,
1999) . The expression of iceA is induced by adherence of H. pylori to gastric
ephitelium (Peek et al., 1998). DNA sequencing has revealed the presence of
two families: iceAl and iceA2. Strains with the iceAl gene are most frequently
associated with peptic ulceration and increase the production of IL-8 (Peek et
al., 1995).

2.6.7 Vacuolating Cytotoxin (VacA)

One of the primary virulence factors described for H. pylori is VacA . VacA is
an oligomeric toxin composed of 87 kDa active subunits obtained by treatment
at low pH. An antiserum produced against these purified proteins neutralizes
the cytotoxic activity (Cover and Blaser, 1992 ). able to induce acidic vacuoles
in the cytoplasm of eukaryotic cells (Cover et al., 1992). VacA induces an
inactivation of energy metabolism followed by mitochondrial damage, leading
to impairment of the cell cycle in gastric epithelial cells (Kimura et al., 1999).
VacA is immunolocalised in the periplasm and outer membrane of whole
bacteria and also in vesicles and outer membrane blebs (Fiocca et al ., 1999).
vacA genotypes are important in vivo because of the diversity- pathogenicity

relationship among H. pylori strains (Zhongming and Taylor, 1998). The sla
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strains produce higher levels of cytotoxin with more severe gastric
inflammation and duodenal ulceration than the other two allelic s types (slb
and s2) (Atherton et al., 1995). The m1 middle region allele is more frequently
associated with a higher level of gastric damage as compared with the m2 form
and it is toxic for Hela cells (Atherton et al., 1997).

2.6.8 Cag Pathogenicity Island:

Helicobacter pylori strains isolated from gastric epithelium can be classified in
at least two groups, named type | and type Il, on the basis of genotypic and
phenotypic differences. Infections by type | strains are associated with the
more severe forms of disease with respect to the less virulent type Il strains
(Censini et al ., 1996) (Covacci et al., 1999) . Two type | H. pylori strains,
26695 (Tomb et al., 1997) and J99 (Alm et al., 1999), have been entirely
sequenced and they differ from type 1l strains by the presence of a 40 Kb locus,
containing 31 genes, inserted into the chromosomal glutamate-racemase gene,
named Cag pathogenicity island (abbreviated CagPAI or Cag region) (Censini
et al., 1996) .This secretory system is involved in the induction of increased
gastric mucosal levels of members of the C-X-C chemokine family, which
includes the neutrophil chemoattractant IL-8 (Baggiolini et al.,1994, 1997),
and promotes neutrophilic infiltration into the gastric epithelium. It has
recently been demonstrated that multiple genes in the left half of the CagPAl
are required for transcriptionof the IL-8 gene in gastric epithelial cells and that
this is related to the activation of protein tyrosine kinase (Li et al., 1999).
Several CagPAI genes are homologous to genes of other pathogens that encode
for subunits of the specialized type IV secretory system that deliver bacterial
virulence factors. across the bacterial membrane to the surface or into host cells
(Covacci et al., 1999). H. pylori containing CagPAI is associated with the

development of chronic active gastritis (Peek et al., 1995), peptic ulceration
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(Walker and Crabtree, 1998) and atrophic gastritis with an increased risk of
gastric cancer (Webb et al., 1999). Before the characterization of CagPAl, the
development of clinical disease related to H. pylori was associated with the
expression of cagA gene (Covacci et al., 1993). CagA is described as an
iImmunodominant antigen with a molecular mass of 120 kDa able to express
the cytotoxin encoded by vacA. This gene is at one end of the CagPAI and is
considered the marker of its presence (Censini et al., 1996). Recently, the
presence of CagA positive H. pylori infection has been related to food allergy
(Figura et al., 1999). In fact, the enhanced mucosal and inflammatory lesions
could increase the epithelial permeability with a non selective passage of
allergens which, in atopic subjects, could stimulate the IgE response. The
incidence of CagPAI positive strains is 60—70% all over the world, except in
Korea and Japan where it is nearly 100% (Covacci et al., 1997; Maeda et al.,
1999). Recent studies (Rothenbacher et al., 1999) have demonstrated the
presence of both Cag positive and Cag negative strains in the same patient,
suggesting a dynamic equilibrium among strains in which the prevalence of
one type over the other modulates the expression of the disease ( Covacci et al.,
1997).

2.7 Transmission of H. pylori:

The mode of transmission of H. pylori remains poorly understood; no single
pathway has been clearly identified. Grubel et al. (1997) demonstrated that the
housefly has the potential to transmit H. pylori mechanically, and thus fly
excreta might theoretically contaminate food. This hypothesis may be of the
most significance in areas of the world with poor sanitation. Person-to-person
contact is considered the most likely transmission route. (Dunn et al., 1997).

The second possible route is faecal-oral. Failure to recover the bacterium from

12



faeces might be due to the toxic effect of faeces (Sahay and Axon, 1996) or the
methods used may not have been suitable (Me’graud, 1995). Faeces-
contaminated water may be a source of infection; an association between H.
pylori and the absence of hot running water was found in some studies (Neale
and Logan, 1995). In addition, an increased risk of infection was observed in
children who swam in rivers, streams, or swimming pools in the southern
Colombian Andes (Goodman et al., 1996). However, the organism has not
been isolated from water (Neale and Logan, 1995). Three epidemiological
studies South America have suggested that transmission occurred through food
or water. In Chile, consumption of uncooked vegetables that had been irrigated
with water contaminated with untreated sewage was associated with H. pylori
seropositivity. (Hopkins et al., 1993). The third possible route of transmission
is oral-oral. Few reliable studies have cultured H. pylori from the oral cavity;
only sporadic isolates from dental plagueand saliva have been recorded
(Namavar et al., 1995).

Helicobacter pylori infection is uncommon among dental professionals (Lin et
al., 1998). In addition, studies using the polymerase chain reaction have given
contradictory findings (Dunn et al., 1997). Via the last two routes, but possible
transmission via intimate oral—oral contact has been suggested indirectly by the
fact that spouses and children of individuals infected with H. pylori were more
often seropositive than spouses and children of noninfected individuals (Me”
graud, 1995). Without specifying the exact mode of transmission, evidence for
oral-oral exposure has been suggested by a population-basedstudy in Victoria,
Australia, in 1994-95: a significant association was found between positive test
results for H. pylori and increased number of tooth surfaces with plaque (Peach
et al., 1997). Intrafamilial clustering of infections and the higher prevalence

found in institutionalized populations may indicate that person-to-person
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contact is a route of transmission, but this could also indicate that there had
been a common source of transmission, such as contaminated drinking water or
food. The use of molecular typing on bacterial strains isolated from infected

members of a family might indicate whether there had been a common source.

2.8 Symptoms and complication of H. pylori infection:

Helicobacter pylori is possibly the most common human infection. While most
individuals are asymptomatic, infection acts as a co-factor to produce
gastrointestinal disease in a small but significant minority. It associated with
over 90% of duodenal ulcers and 70%_ 80% of gastric ulcers. H.pylori does
not appear to play a role in gastroesophageal reflux disease or non-ulcer
dyspepsia, most commonly presenting with persistent or recurrent pain in the
upper abdomen in the absence of structural evidence of disease. (Richard et al.,
2013). It has been strongly linked aetiologically to chronic gastritis and
duodenal ulcer disease but its role in non-ulcer dyspepsia, gastric ulcer disease
and gastric carcinoma has been less well established (Hopkins and Morris,
1994).
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2.9 Diagnosis of H.pylori infection
2.9.1 Invasive Tests:

2.9.1.1 Histopathology:

The presence of typical spiral motile bacteria accompanied by inflammatory
reaction in the histopathological sections of stomach was the first described

method used for the diagnosis of the H. pylori (Lee and Kim, 2015).

A routine hematoxylin and eosin (H&E) stain detects H. pylori and
inflammation (gastritis type) (Rajindrajith et al., 2009). When this stain has
produced inconclusive results, special stains, such as Giemsa, Warthin-Starry,
acridine orange, toluidine blue, Dieterle, Genta, Romanouski and McMullen
stains, or immunochemical methods can be utilized. The Genta stain, which
combines silver, H&E, and Alcian blue stains, is used to observe both
inflammatory cells and H. pylori, but it is expensive and technically complex
However, the Giemsa stain is much easier to perform, highly sensitive,
inexpensive, and the preferred method for clinical practice (Garza-Gonzalez et
al., 2014). Histologic testing has a few disadvantages: The use of some
medications, such as antibiotics, bismuth, and proton pump inhibitors (PPIs)
decreases the sensitivity and specificity of the test. The cost of the special
stains is quite high, and skilled personnel are needed to examine the slides
(Kanna et al., 2013).

2.9.1.2 Culture:

Culture that requires an endoscopy is the gold standard and the most specific
method for diagnosing H. pylori. It is used for determining antibiotic

susceptibility of H. pylori in clinical practice. (Garza-Gonzalez et al., 2014)
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Because of the demanding character of this bacterium, this method remains
challenging. This technique, although highly specific, is not as sensitive as
other tests like histology and the rapid urease test. As well as for purposes of
scientific research, cultured live H. pylori is used for diagnostic approaches and
for the detection of antibiotic resistance if treatment failure is suspected ( Taj et
al., 2003). H. pylori requires a microaerophilic atmosphere (5% to 10%
oxygen, 5% to 12% carbon dioxide and 80%-90% nitrogen with humidity) and
a complex culture media. The most commonly used media contains Brucella ,
Columbia Wilkins-Chalgren, brain-heart infusion or trypticase agar bases,
supplemented with sheep or horse blood (Ndip et al., 2003 ) due to the
presence and growth of numerous other bacteria and especially
microorganisms phenotypically similar to H. pylori, colonies have to be further
characterized by other methods. Moreover, it is possible that the bacterium
goes into a viable form that cannot be cultured (coccoid form) which leads to
false negative results (Azevedo et al., 2007). However, the results vary
according to the microbiologist’s experience, transport media, and specimen

quality used.
2.9.1.3 Rapid Urease Test:

The Rapid Urease Test (RUT) is a popular invasive diagnostic H. pylori test
that is relatively quick, cheap and simple to perform. It detects the presence of
urease in or on the gastric mucosa. Best results for RUT are obtained if
biopsies are taken from both the antrum and corpus. The biopsy used for RUT
can also be used for other tests such as for molecular-based tests of microbial
susceptibility or for host factors (Uotani and Graham, 2015).

Some members of the microbiota in the oropharynx make urease; however, this

weaker enzyme is destroyed rapidly when it reaches the stomach due to the
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high acidity of the gastric juice. In addition, a recent intake of bismuth
compounds, antibiotics, PPIs and patients with achlorhydria can result in false-
negative urease test.( Garza-Gonzalez et al., 2014 ) Therefore in these cases a

negative RUT result should be complemented by a second method .
2.9.1.4 Molecular Methods:

PCR based detection of H. pylori could be categorized under invasive as well
as non-invasive methods (Yang and Rothman, 2004). The PCR can be
performed rapidly and cost-effectively, used to detect different bacterial
genotypes, and employed in pathogenic and epidemiological studies (Garza-
Gonzalez et al., 2014). The PCR can be carried out on tissue and stool
specimens and helps identify genes related to antibiotic resistance and
virulence (Guarner et al., 2010). Kalach et al. described a quantitative real-time
PCR (gPCR) used to detect H. pylori in gastric biopsy samples of French
children. They reported that g°PCR is a more sensitive test than histology,
culture, or RUT alone, and allows detecting low bacterial loads.( Kalach et al. ,
2015). Fluorescent in situ hybridization (FISH) is a recently developed
technique, which is used to detect the resistance of H. pylori to clarithromycin.
(Garza-Gonzélez et al., 2014).

However, conventional methods for antibiotic susceptibility testing, such as E-
test and agar dilution method are dependent on bacterial growth.( Caristo et al.
, 2008). In addition, the test is expensive, labor intensive, and not widely used
in clinical studies (Garza-Gonzalez et al., 2014). Omics-based methods are
increasingly being used for diagnosis of H. pylori infection.(Mentis et al.,
2015) Authors detected H. pylori by pyrosequencing method of the 16S

ribosomal ribonucleic acid gene in all samples that were detected to be H.
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pylori positive by conventional methods and in 60% of the H. pylori-negative
samples ( Kim et al. ,2015).

2.9.2 Noninvasive Tests:
2.9.2.1 Urea Breath Test (UBT):

Urea breath test (UBT) has been used for almost 30 years and is still the most
popular and accurate noninvasive test for diagnosis of H. pylori infection. By
the urease activity of H. pylori, the **C- or *C-labeled urea ingested by the
patient is hydrolyzed to labeled CO, in stomach, then labeled CO, is absorbed
in the blood and exhaled by breathing in which labeled CO, can be measured.
Although several factors including patient, bacteria and the test itself influence
the results of UBT, the UBT is a highly accurate and reproducible test with
near 95% sensitivity and specificity under standardized procedures (Ferwana et
al. , 2015). The [**C] UBT is the best detection test in children aged 5 years
and older and may be accepted as a "gold standard,"” especially if endoscopy is
not routinely performed (Czinn, 2005). Due to radioactivity risks in children, a
few reports are available on the use of *“C-labeled UBT in children. (Walker et
al., 2004) False-negative results can occur in patients who have recently
received bismuth compounds, antibiotic agents, or gastric acid antisecretory
agents ( Czinn, 2005).

2.9.2.2 Stool Antigen Test:

Stool antigen test (SAT) is the other noninvasive method with good sensitivity
and specificity, 94% and 97% respectively in global meta-analysis, in the
diagnosis of H. pylori infection . This method detects the presence of H. pylori

antigen in stool samples. There are two types of SATs used for H. pylori
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detection, enzyme immunoassay (EIA) and immunochromatography assay
(ICA) based methods, using either polyclonal antibodies or monoclonal
antibodies. Many SATs are available now for the diagnosis of H. pylori
infection and different diagnostic accuracy are showed from different studies
with different SATs and different study design. In general, monoclonal
antibody-based tests are more accurate than polyclonal antibody-based tests
(Gisbert et al., 2006). The current guideline evaluates the use of the stool
antigen test as equivalent to the UBT if a validated laboratory-based
monoclonal antibody is used (Malfertheiner et al., 2012). In a recent study,
the Tesmate pylori antigen (TPAg) EIA utilizing a monoclonal antibody to
check native H. pylori catalase showed 92.4% sensitivity and 100% specificity
in adult when compared with RT-PCR and the accuracy of this test was 94.9%
(Okuda et al., 2014). Furthermore, the available stool antigen tests have been
shown tobe able to distinguish infected from treated patients (Gisbert et al.,
2002).

2.9.2.3 Serological test:

Serological tests are qualitative, commonly used to detect immunoglobulin
(1gG, IgA, or IgM antibodies to H. pylori infection, and are accepted as first-
line non-invasive diagnostic methods among adults with suspected H. pylori
infection in Europe(Czinn, 2005). Serology is the only test which is not
affected by those local changes in the stomach that could lead to a low bacterial
load and to false negative results (Malfertheiner et al., 2012) also frequently
been used in screening for epidemiological studies because of their
inexpensive, rapid and acceptability to patients( Ueda et al., 2014 ) . However,
serology does not indicate whether or not the infection is active or past (Czinn,

2005 ). In general, no serological assays can be utilized on their own in
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adolescents and children for diagnosing H. pylori infection. They cannot be
used to observe the success of eradication therapy since the sensitivity and
specificity for determination of antibodies (1gG or IgA) to H. pylori in children
differ commonly. A positive IgG test can result several months or even years
after the infection, and is not reliable for diagnosis or treatment outcomes.(
Guarner, 2010 ).

2.10 Treatment of H. pylori:

Helicobacter pylori is sensitive to many antimicrobial drugs in vitro, it is
difficult to eradicate from the stomach. This may be ascribed to antibiotic
breakdown by gastric acid, clearance by gastric emptying, and the difficult-to-
penetrate mucous layer in which the bacterium resides. Resistance of H. pylori
to specific antibiotics, especially metronidazole, is also frequent. Therefore, it
is generally accepted that a combination of at least two, and possibly three,
antimicrobial agents should be given for a minimum of 1 week. The regimen
found to be most effective is the administration of amoxicillin (or tetracycline)
plus metronidazole and bismuth subsalicylate 2 to 4 times a day for 2 to 3
weeks (Chiba et al., 1992). Recently, it was shown that at least a 7-day course
of any of these regimens is required to obtain a high (90%) cure rate, but that
continuing treatment for more than 10 days does not significantly improve its
efficacy. Finally, topical therapy for 1 h was recently tried with excellent
results, albeit in only one center at this time (Kimura et al.,, 1995). This
treatment involves a 2-day administration of a mucolytic agent to dissolve the
mucous layer and of a proton pump inhibitor. On the third day, a balloon is

introduced into the second portion of the duodenum under fluoroscopic control,
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and a solution of pronase, amoxicillin, metronidazole, and bismuth
subsalicylate is injected into the stomach, where it is left for 1 hour. The
presence of the duodenal balloon appears to prevent emptying of the antibiotics

and the mucolytic agent, thus ensuring maximum efficacy of the therapy.
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Chapter three

Materials and Methods

3.1 Study design:

This is a cross sectional hospital based study.
3.2 Study area:
The research was conducted in Omdurman locality.
3.3 Study populations:

Patients with gastrointestinal symptoms.
3.4 Data collection:

Interviewed each patient and complete a detailed questionnaire about risk

factors.

3.5 Ethical consideration:
The study was approved by College Graduate Studies, and verbal consents
from patients was taken.

3.6 Sample size:

Fifty individuals were included in this study, they were investigated for the

presence of gastric H. pylori infection.

3.7 Inclusion criteria:
Patients complain of gasterointestinal symptoms.
3.8 Exclusion criteria:

Patients did not complain of gastrointestinal symptoms.
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3.9 Sample collection:

The stool samples were collected into sterile plastic spoon-cover and outer
labeled stool container for culture and extraction of DNA.

3.10 Sample processing:

3.10.1 Stool Culture:

A fresh fecal sample was obtained from each of the patients. The samples were
delivered within 2 to 6 hours in plastic container kept on ice. The samples were
emulsified in phosphate buffered saline (PBS was in room temperature) and
pretreated with 1g cholestyramine(Pharma Science, Canada) to remove the bile
that might inhibit H. pylori growth and then homogenized for 2 -5 minutes.
This suspension was then cultured onto selective media Oxoid;Dent-
supplemented Columbia agar base and( 0.11 mg / ml) nalidic acid, (0.25ul /
ml) gentamycin and 7% wt/vol horse blood was added. The plates were
incubated at 37°C in a gas jar that contained a gas bag (Manufactured by
Thermo Fisher Scientific, United State) create microaerophilic environment
(contain 5%0,, 10%CO, and 85%N,) for 7 days. The agar plates were checked
for growth from day 3 to day7. Isolates were identified as H. pylori on the basis
of colonial morphology. The colonies were small, round and grayish. Colonies
were diagnostic and the presence of characteristic curved Gram negative short

rods on Gram stain. Positive catalase, oxidase and urease reaction.

3.10.1.1 Gram’s stain:
Smear was done from small, round and grayish colonies that grow then, by
sterile loop take small portion from colony to drop of normal saline on clean

dry slide then mix and spread in circular manner. Then slide was left to dry and

23



fixation was done by gentle heat. Crystal violate was added to smear for
Iminute,and then washed by tap water ,logul’s iodine was added for
1minute.then washed by tap water ,aceton alcohol added for seconds and
washed by tap water .finally ,the smear covered by saffranin for 2 minutes ,
and washed by tap water, the smear was left to dry by air ,a drop of oil was
added and examined under light microscope(carl zeiss) by oil lens x100
(Cheesbrough, 2006).

3.10.1.2 Catalase test:

By using wooden stick several colonies of tested organism were immersed in
tube with 2-3 ml of 3%H,0,, presence of air bubbles was indicated of catalase
positive and no presence of air bubbles was indicated of catalase negative.
3.10.1.3 Oxidase test:

By using wooden stick small portion of the colony of tested organism was
placed in oxidase disk, presence of purple color was indicated of oxidase
positive and no change in color was indicated of oxidase negative
(Cheesbrough, 2000).

3.10.51.4 Urease test:

By using sterile straight loop the organism under test was inoculated in urea
ager. The tubes incubated over night at 37°c. Presence of pink color was
indicated of ureas positive and no change in color was indicated of urease
negative (Cheesbrough, 2006).

3.11 Data analysis:
The data were analyzed by Chi-square test using Statistical package for the

social science (SPSS) version 16.
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3.12 DNA extraction:

DNA was extracted from stool samples by using i-genomic Stool DNA
Extraction Mini Kit. Amount 180-220 mg stool was transferred in a 1.5 ml
micro-centrifuge eppendrof tube, when stool was fluid, 200 pl was pipetted
into the microcentrifuge tube and then 200 ul of Buffer SPL(pre-lysis buffer)
was added to each stool sample . The sample was vortexed continuously for 1
min until the stool sample is thoroughly homogenized and then heated for 5
min at 70 °C in incubater . Then, the i-genomic Stool IR Spin Column
(inhibitor absorption column) was placed in to a new 1.5 ml tube and
transferred the supernatant promptly into the i-genomic Stool IR Spin column
and centrifuged for 1min at 13,000 rpm (RT), and then removed the IR Spin
Column from the 1.5 ml tube. Then 200 ul of Buffer SL (lysis buffer), 10 ul of
proteinase K and 5 pl of RNase were added to mixture in 1.5 ml tube and then
mixed by vortexing and incubated the lysate for 30 min at 65 °C (mix for 5 or 6
times during incubation by inverting tube) and then after lysis completely, 200
ul of Buffer SB (binding buffer) was added to the lysate , and mixed by
pipetting or gently inverting 5 to 6 times (not vortexed) . After mixing, spinned
down to remove drops from inside the lid. Then 250 ul of 80 % ethanol was
added to the lysate , and mixed by pipetting or gentely inverting 5to 6 times
without vortexing . After mixing, spinned down to remove drops from inside
lid and then pipetted 750 pl of the mixture in to the spin column inserted in a
2.0 ml collection tube. Centrifuged at 13,000 rpm at RT for 1 min, and discard
flow-through and collection tube altogether and placed the spin column into a
new 2.0 ml collection tube. 700 ul of Buffer SWA (washing buffer A) was
added to the spin column and centrifuged at 13,000 rpm for 1 min. discarded
the flow-through and reuse the collection tube. Then added 700 pl of Buffer
SWB(washing buffer B) to the spin column , and centrifuge at 13,000 rpm for
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Imin to dry membrane , discarded the flow-through and collection tube
altogether. Then the spin column was placed into a new 1.5 ml tube, 50 ul
Buffer SE (elution buffer) directly onto the membrane. Incubated for 1 min at
room temperature and then centrifuge at 13,000 rpm for 1 min to elute (shown

in appendix).

3.13 DNA storage:
The DNA from extraction was stored at -20°C, the DNA purity was determined

by 1.5% agarose gel electrophoresis.

3.14 PCR Master Mix:

3.14.1 The preparation of pre — Mix of PCR:

The primer was firstly prepared according to manufacture instruction
(Macrogen, Korea). Stock solution was prepared by adding 300 pl of sterile
D.W in vial of primer, and for making working solution 5 ul was taken from
stock solution and 95 ul from sterile D.W. Then in 0.2 eppendrof tube add 7 ul
of master mix (manufacture by Dongsheng BioTech) is a premixed reagent
ready to use and 0.5 of (F) primer and 0.5 ul of (R) primer were used from
working primers solution. Then added 10 pl of D.W and 2 pl from the sample
(the extracted DNA) were added, and then vortex. The total volume was 20 pl

in each appendrof tube.

3.14.2 The PCR Protocol:

PCR (manufacture by Biometra TAdvanced , Germany) assay was performed
to detect Urea A gene by using specific primer in table 3.3 .

PCR amplification involved initial denaturation at 94 °C for 3 min, followed by

35 cycles of denaturation at 94°C C for 30 sec, annealing at 53°C for 30 sec
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and extension at 72 °C for 45 sec, and a final extension at 72 °C for 5 min
(Tamer et al., 2013).showen in table 3.1

3.15 Electrophoresis:

The agarose gel prepared by weight 1.5 gm agarose powder that was dissolved
in 100 ml 1XTBE Buffer in small flak covered by tin (10 ml of 10X TBE
Buffer added to 90 ml of distilled water), to prepare 1.5% agarose gel .
Agarose was dissolved in microwave for 90 sec, 2 ul of 1% ethidium bromide
was added to the molten agarose before it cooled down . mixed well and
poured in a casting tray that had been taped up appropriately and equipped with
spacers and suitable comb to form wells and left to solidified, after
solidification the comb and the spacers were gently removed. Then, poured
enough 1XTBE buffer into the buffer chamber to barely cover the top surface
of gel , then ladder 5 ul and the PCR prduct 4 ul were added into the wells in
the gel , 100 bp DNA ladder was used and the electric current was 124 volts
for 30 min . then bands were visualized under U.V transilluminator(UVitec —
UK) to detect the specific amplified products by comparing with 100 base pairs
standard ladders (Tables 3.2 ,3.3 and 3.4) .

Table 3.1: The PCR Protocol:

PCR cycle Temperature Time Cycle
Initial Denaturation 94°C 3 min 1
Denaturation 94 °C 30 sec 35
Annealing 53 °C 30 sec 35
Extension 72 °C 45 sec 35
Final Extension 72 °C 5 min 1

27




Table 3.2: Preparation of 10XTBE:

Substance Amount
Tris HCL 48.45 mg
Boric acid 5.5 mg
EDTA 7.44 mg
D.W. 1000 ml

Table 3. 3: Primers sequences: (Kelly et al., 1994)

Primers Primer sequences Product length
(F) primer |5’AACCGGATGATGTGATGGAT |217 bp
3

(R) primer |5 GGTCTGTCGCCAACATTTTT 3’

Table 3.4: Preparation of PCR pre-mix:
PCR reaction mixture Amount
Master mix (Dongsheng BioTech) 7ul
Primer (F) 0.5l
Primer (R) 0.5 ul
D.N.A 2 ul
D.W 10 pl
Total 20 ul
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Chapter four

Results

The frequency according to gender was 19 males and 31 females (n=50), The
average age was 33.14 years old, the youngest was 10 years old and the oldest
was 85 years old. Of the population, 38% were men, whose average age was
26.52 years, and 62% were women, whose average age was 37.19 years. (Table
4.1, 4.2).

The different clinical symptoms include most of patients (56%) suffering from
nausea , (42%) vomiting , (other such as fever , fatigue , palpitation, diarrhea ,

loin pain ,dizzy , loss of appetite , belching) (Table 4.3).
Table 4.4 shows smoking behavior and most patient 94% were non smoker.

Table 4.5 shows the frequency according to educational level. The results show

that the primary level was more than the other level.

Table 4.6 shows the frequency according to family history, which showed that
the patients without family history were 54% more than patient with family
history (46%).

Table 4.7 shows frequency according to social status .\Which shows the number

of married were 56 % more than the unmarried and widows.
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Table 4.1 Frequency of patients' according to gender (N= 50)

Gender N (%)
Male 19 (38%)
Female 31(62%)
Total 50 (100%)

Table 4.2 Frequency of patients according to age

Age (years) N (%)
10-19 9 (18%)
20-29 18 (36%)
30-39 9 (18%)
40 - 49 6 (12%)
50 -59 3 (6%)
60 — 69 1 (2%)
>70 4(8%)
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Table 4.3 Frequency of symptoms among study population

Symptoms Yes N (%) No N (%)
Nausea 28(56%) 22(44%)
Vomiting 21 (42 %) 29(58%)
Weight loss 10(20%) 40(80 %)
Abdominal pain 17(34%) 33(66%)
Heartburn 6(12%) 44(88%)
Headache 18(36%) 32(64%)
Other 30(60%) 20(40%)

Table 4.4 Frequency of patients' according to smoking behavior

Smoking behavior N (%)
Never 47(94%)
Former 1(2%)
Current 2(4%)




Table 4.5 Frequency of patients' according to educational level

Educational level N (%)
Uneducated 11(22%)
Primary 15(30%)
Secondary 13(26%)
Higher 11(22%)

Table 4.6 Frequency of patients' according to family history of infection with

H. pylori:

Family history N (%)
Yes 23(46%)
No 27(54%)

Table 4.7 Frequency of patients' according to social status:

Social status N (%)
Married 28 (56%)
Unmarried 21 (42%)
Widow 1(2%)
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Prevalence of H.pylori infection by stool culture and PCR:

Table 4.8 demonstrated the result of PCR were 58% positive and 42% negative

and stool culture show all negative.

Table 4.8 Frequency of H.pylori infection according to stool culture

and PCR

Method Number positive | Number negative | Total n=50
for H.pylori (%) | for H.pylori

Culture (stool) | 0(0%) 50 (100%) 50(100%)

PCR 29(58%) 21(42%) 50(100%)

Figure 4.1 show result of PCR
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Figure 4.1 Multiplex PCR for amplification of H. pylori ureA gene on 1.5%

agarose gel electrophoresis. Marker (Ladder): 100bp fragments. Lane 1:

Marker, Lane 2: negative sample, Lane 3: positive control (from hospital)

Lane 4 - 6: positive samples (Amplicons 217 bp represent)
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FCR

M positive
B regative

Figure 4. 2 The prevalence of H. pylori infection among study samples using
PCR
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The relationship of H.pylori infection diagnosed tested by PCR with

participant characteristic:

According to table 4.9 overall prevalence of H. pylori was 58%. The

prevalence of H. pylori on males and females was 20% and 38%, respectively.

Table 4.10 shown the frequency of H. pylori using PCR among different ages,

showed insignificant association between age group and PCR results.

Table 4.11 show that no association between social status and PCR results
(P.value >0.05).

Table 4.12 show whether specific symptoms were correlated with H. pylori
prevalence, and found that there was no association but in vomiting and

abdominal pain show slightly correlation p = .06 and .07 respectively.

Table 4.13 the findings show no association between H. pylori infection and

the educational status.

Table 4.14 the findings show no association between H. pylori infection and

the family history.

Table 4.15 the findings show no association between H. pylori infection and

the smoking behavior.

Table 4.16 the findings show no association between H. pylori infection and

the drinking water.
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Relationship between H. pylori positivity and risk factors for infection:

Table 4.9 Relationship between H.pylori positivity by PCR and

gender
Gender Positive N (%) | NegativeN (%) | Total P-value
Male 10(20%) 9(18%) 19(38%) 0.547
Female 19(38%) 12(24%) 31(62%) 0.547

Table 4.10 Relationship between H. pylori positivity by PCR and age

Age Positive N (%) | Negative N (%) | Total P-value
10-19 6(12%) 3(6%) 9(18%) 0.561
20-29 11(22%) 7(14%) 18(36%) 0.738
30-39 6(12%) 3(6%) 9(18%) 0.561
40-49 2(4%) 4(8%) 6(12%) 0.192
50-59 2(4%) 1(2%) 3(6%) 0.754
60-69 0(0%) 1(2%) 1(2%) 0.235
> 70 2(4%) 2(4%) 4(8%) 0.735
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Table 4.11 Relationship between H.pylori positivity by PCR and

social status

Social status Positive N (%) | NegativeN (%) | Total P-value
Married 16(32%) 12(24%) 28(56%) 0.890
Unmarried 12(24%) 9(18%) 21(42%) 0.917
Widow 1(2%) 0(0%) 1(2%) 0.390

Table 4.12 Relationship between H.pylori positivity by PCR and

symptoms
Symptoms PositiveN (%) | NegativeN(%) | Total P-value
Nausea 16(32%) 12(24%) 28(56%) 0.890
Vomiting 9(18%) 12(24%) 21(42%) 0.065
Weight loss 4(8%) 6(12%) 10(20%) 0.197
Abdominal pain | 13(%) 4(%) 17(%) 0.073
Heartburn 3(6%) 3(6%) 6(12%) 0.672
Headach 10(20%) 8(16%) 18(36%) 0.793
Other 14(28%) 14(28%) 28(56%) 0.196
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Table 4.13 Relationship between H.pylori positivity by PCR and

educational level

Educational level PositiveN(%) | NegativeN(%) | Total P-value
Uneducated 7(14%) 4(4%) 11(22%) 0.668
Primary 7(14%) 8(16%) 15(30%) 0.288
Secondary 8(16%) 5(5%) 13(26%) 0.764
Higher 7(14%) 4(8%) 11(22%) 0.668

Table 4.14 Relationship between H.pylori positivity by PCR and

family history

Family history PositiveN(%) | NegativeN(%) | Total P-value
Yes 13(26%) 10(20%) 23(46%) 0.847
No 16(32%) 11(22%) 27(54%) 0.847
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Table 4.15 Relationship between H.pylori positivity by PCR and

smoking behavior

Smoking behavior PositiveN(%) | NegativeN(%) | Total P-value
Never 26(52%) 21(42%) 47(94%) 0.128
Former 1(2%) 0(0%) 1(2%) 0.390
Current 2(4%) 0(0%) 2(4%) 0.219

Table 4.16 Relationship between H.pylori positivity by PCR and

drinking water

Drinking water PositiveN(%) | Negative N (%) | Total P-value
Tape water 29(58%) 20(40%) 49(98%)
Filtered water 0(0%) 1(2%) 1(2%) 0.235

Other 0(0%) 0(0%) 0(0%)
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Chapter five

5.1 Discusion

H. pylori infection is a cofactor in the development of three important upper
gastrointestinal diseases, duodenal or gastric ulcers, gastric cancer and gastric
mucosa-associated lymphoid tissue (MALT) lymphoma ( Kenneth and McColl
, 2010). The risk of H. pylori infection in developing countries with low
socioeconomic status is much higher (> 80%) than that in developed countries
(< 40%)( Pounder and Ng, 1995 ; Brown et al.,2002).

The present study included 50 patients with different age groups and both
genders (19 males and 31 females). The results of PCR for H. pylori detection
in patients stool was 29 (58%). According to elbagir and Ahmed (2001) the
disease prevalence was 80%. This variation may be because of using different
test and in this case the PCR is more accurate than Immunochromatography
test (ICT).

In stool culture; it was negative for H.pylori and it agree with Julie et al.
(1999). Despite 58% of patients were PCR positive but non- of the stool culture
was positive that because its fastidious organism with special requirement and
there is inhibitor in stool which interrupt the growth of the bacteria but it need
more research for suitable condition to growth .

In this study, as shown in Table 1, the prevalence of H. pylori infection
according to PCR result is higher in females (38%) than males(20%). which
observed that the females were more affected than males, but it correlation was
statistically insignificant (P.value 0.547). Which appear there is no association
between H.pylori infection and gender, this result agree with Ruihua et
al.(2008) and Rasheed et al. (2012) but disagree with Bello et al. (2018) and
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with  Malcolm et al. (2004) who reported that prevalence of H. pylori is
increased in males and statistically significant when compared with females .
As for age, the result is agreed with Ruihua et al. (2008) and disagreed with
Rasheed et al., (2012), Klein et al. (1991b) and Malcolm et al. (2004).There
was no association to marriage status which agrees with Ruihua et al. (2008)
and disagreed with Malcolm et al. (2004 ) .

H. pylori infection was negatively correlated with the gastrointestinal
symptoms which agreed with Ruihua et al. (2008) and Rasheed et al. (2012).
Although no significant associations were seen for the subjects’ level of
education which agreed with Ruihua et al. (2008) .The H. pylori infection was
negatively correlated to smoking which agreed with Ruihua et al. (2008) and
disagreed with Bello et al. (2018) in our study, no association was found
between H. pylori infection and the source of drinking water. Which agree with
Ruihua et al. (2008) and Rasheed et al. (2012). This is because most people
used the same source of drinking water from tape water that come from the
river making it difficult to differentiate between sources which agree with
Ruihua et al. (2008) and Rasheed et al. ( 2012).

The results that show in the risk factors may be due to different in

geographical area, environmental condition and individual behavior.
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5.2 Conclusion

Prevalence of H.pylori was high (58%) but there was insignificant correlation
between gender , age , social status , gastrointestinal symptoms , educational
level , family history of infection with H. pylori , smoking behavior , source of
water . (P >0.05).

5.3 Recommendation

1. Increase sample size to verity these result.

2. Polymerase chain reaction is the most reliable tests for the diagnosis of H.
pylori infection, but it is expensive and need technical demand.

3. More studies about the risk factors and mode of transmission of H. pylori are

needed to cut the circle of transmission.
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Appendix

Questionnaire

- Sex: Male ( ) Female ()

-social status : married ( ) unmarried ( ) separate or die ( )
-individual education :  uneducated ( ) primary ( )

secondary ()  higher ( )

-smoking: Never( ) former( ) current( )

- Signs and symptoms:

Heart burn  ( ) Unexplained weight loss ( )
Nausea ( ) vomiting ( )
Headach  ( ) abdominal pain ( )
other ( )

- family history of infection with H.pylori : Yes ( ) No( )
- source of water ( )

-result of stool culture : ( )

- result of PCR : ( )
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buffer,

or £ hﬂlﬁSE at —20°C for later use.

EQUIPMENT AND REAGENTS TO BE SUPPLIED BY UsER
% red saline) may be required for some samples

v Pipeties.

v Mi g., CENDORI™ S-12; iN{RON, Cat. No. 50100)

v Water heating biock, Vortex mixer

) AHT POINTS BEFORE STARTING

. Bqﬁ_%!SWBisamasmmBehmusing for the first time, be sure

batll—_:ﬁni_ 1 40 ml of absoulute ethanol (96 ~ 100%) to obtain a working solution.

- LWMA
Dissolve the RNase A in 0.3 ml of pure D.W. to each vial. The lyophilized RNase A can
‘be stored atroom temperature (15-25°C) until the expiration date without affecting
puhmﬂleyoptizedﬂﬂasehmn only be dissolved in D.W.; dissolved RNase
A should be immediately stored at -20C. The RNase A solution is stable at -20°C for
up 10 24 months and 20 times frozen-thawing until the kit expiration date.
= | yophilized Proteinase K

Dissolve the Proteinase K in 1.1 mi of pure DW. to each vial. The lyophilized
Proteinase K-Ganbeskmdaimnttmpemmre(15-25’0) until the expiration date

without aflecting performance. The Iyophiized Proteinase K can only be dissolved in

_ performance.
D.W. dissoived Proteinase K should be immediately stored at-20 C. The Proteinase K
m&ma;zcmuupm@mmsmzommm until the kit

' steps are camied out at RT (15~ 25°C) in a micro-centrifuge.

CAPS, Clean Automatic Packeging System
Silica-based membrane

Maximum 800 /¢

_.55::-95%:__ .,, ding on the elution Volume

mmydﬁedoond@hons It may be affected to DNA
siabl for ver 1 year under these conditors
supplied for your convenient handling:

1. Weigh 180 ~ 220 mg in a 1.
50 ng DNAJ 0 3 g 5 ml tube and place the ty
Use elution

NACanbeum

e

PROTOCOL

- Refer fo the “VISUAL PROTOCOL"

: : ) be on i
Note : Exceeding the recommended optimal amount of starting materiai qureI::li

in inefficient lysis, resulting in low DNA yield and puri
g J v purity. To prevent thaw th an
samrggie dgr];:g fr&;:nsfeer it, previously chill the spatula and 15 ml mwb;b?nfzg;cé
nitrogen. zing-thawi it - e
o, ng repetition of frozen sample will result in the DNA
2. Add 200 pl of Buffer SPL to each stool sam i
: ple. Vortex conti i
and incubate 70°C for 5 min. el
Note : If the Buffer SPL become solid, incubate in 80°C for 10 min.

Place the i-genomic Stool IR Spin Column into a new 1.5

5 mi tube (not
surpﬁad), and transfer supernatant promptly into the i-genomic Stool IR S“:;?n
column.

Centrifuge for 1 min at 13,000 rpm (RT), and remove the IR Spin Col
the 1.5 ml tube. e pin Column from

5. Add 200 pl of Buffer SL, 20 ul of Proteinase K and 5 ul of RNase A solution in
1.5 ml tube and mix by vortexing.

=
Incubate the lysates fori_s_ min at 65°C,
!«lote : For r?omplete lysis, mix 5 or 6 times during incubation by inverting tube. The
incubation time can be prolonged for more yields of DNA. The complete lysis let
you see clear lysate.

7. After .Iysis completely, add 200 pl of Buffer SB to the lysate, and mix by
pipetting or gently inverting 5 to 6 times. DO NOT vortex. After mixing, spin
down to remove drops from inside the lid.

8. Add 250 pl of 80% ethanol to the lysate, and mix by pipetting or gently
inverting 5 ~ 6 times. DO NOT vortex. After mixing, spin down to remove
drops from inside the lid.

Note : It is essential that the sample and 80% ethanol are mixed thoroughly to yield
a homogeneous solution, But do NOT vortex vigorously, because high speed of
vortexing can give occasion to shearing of genomic DNA.

9, Pipette 750 pl of the mixture from step 8 into the spin column inserted in a
2.0 mi collection tube. Centrifuge at 13,000 rpm at RT for 1 min, and discard
flow-through and collection tube altogether.

Note : The maximum volume of the spin column reservoirs is 800 . In case of
the large volume of binding mixture, divide the binding mixture into halves and
load the halve of binding mixture.

10. Place the spin column into a new 2.0 ml collection tube (additionally
supplied), add 700 ! of Buffer SWA to the spin column, and centrifuge at
13,000 rpm for 1 min. Discard the flow-through and reuse the collection tube
in step 10.

Note : Ensure that 28 ml of ethanol (EtOH) has been added o Buffer SWA

11. Add 700 p! of Buffer SWB to the spin column, and centrifuge at 13,000 rpm
for 1 min to dry membrane. Discard the flow-through and collection tube
altogether.

Note : Ensure that 40 ml of absolute ethanol (EtOH) has been added f0 Buffer
SWB.

Note : It is very important to dry the membrane of the spin column since residual
gthanol may inhibit subsequent reactions. Following the centrifugation, remove
carefully the spin column from the collection tube without contacting with the flow-
through, since this will resultin carryover of ethanol.

12. Place the spin column into a new 1.5 mi tube (not supplied), and 50 ul Buffer
SE directly onto the membrane. Incubate for 1 min temperature, and then

centrifuge at 13,000 rpm for 1 min to elute.
Note : Elution with 30 l increases the final DNA concentration, but reduces overall

DNA yield conventionally. Alternatively, if you need larger amounts of DNA, elutir

ith 100 ! increases generally overall DNA yield. . -
:ote ] Apnew 15 ml tube can be used for the second elution step fo prever

dilution of the first elute. Alternatively, the tube can pe reused for the second
elution step to combine the elutes.

o

o
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UAL PROTOCOL

Il Lysis step

\ ¥
\‘] ﬁ'cdd m it of Buﬂur SL

bR A 20 i of Protginase K
8 v 5 At of RNase A

= Mix by vortexing vi
' {or mix by pipeting)

< Incubate at 65°C for

| V" 15 min (invert the tube
. every 2 ~ 3 min)

V' Washing step

10 Ls' Piace Sgin Cobsro inig 3
o new 20 mi Collection Tuee | |

Add 700 &4 of Bufer S
Note :

Ensure that B miof
has bean added 1o bufler
SWA

Centrifuge 13
for 1 min

000 pm

Discard the flow-Swrough

Add 700 & of Bufier SWB
Note : —_
Ensure that 40 mi of E¥0H
has been added fo buller

SWB

- ninfge wh'

S8 S o o Suffier SE

dreclly ane e
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DESCRIPTION

The {genomic Stoo! DNA Extraction M Kit provides fast and sasy purfication of stool
wnmmm“mﬂm'mmuﬁmmu
mmlm'“*@ﬂmiwhm_mmmw
enzymatc reacions. The igenomic Stool DNA Extaction Mini Kit is

Sgned 1 extract genomic ONA in 50 minutes from a small amount of S0l Matier
from any of a variety of ankmals. ncuding human. rat, bind. cat, and cow. The simple
Qenomic spin procedure yekis pure ONA mady for dirsct use | less than
sandardzation and ease of use Purfication requines no phanol-chiorolyrm extraction
O aicohol praceitation. and Fvolves minimal handing. DNA is eluted i low-salt buffer
and is ree of proten, nuclease. and other mpurities or Inhibfors, The purfied DNA is
reacy or use i1 PCR a0 ofher snzymafi reactons, or can be siored al 20 U o ater
memmmmammmu
Physiology For example, changes in the methylation patiems i fecal DNA may |

be a promising marker for human colorectal cancer screening. In rural watersheds, £ |
<ok typing can hekp track e animal sources of fecal water pollution. [n addiion, PCR

Can be used 10 detect infestinal profozoan infections in avian wikdife n
humans, of for human biome studies DD

KIT CONTENTS AND STORAGE
Ly Description Contain

Buffer SPL Pre-iysis Bufier 12mi

I'“ﬂhu
Mrilg Rarl

Cal. No 17481

18O S001/14001 Contiaa ¢

&0 Columns

AW iy

b, o8 DNA Extraction Minl Kits
of samy, J"ia‘: E i neton ey s (A fis .m of ks BAAAIEG 6 D Vg
way . Duriny 1y alow lalde Fiatinm Ll SENES L Ponce 8 a8l goe Bty
ONA by .. & b ,'”‘"‘ vaNGUE sarmpies Tie yils Wb: A Dite w’;ljr
fuires .. ' "oang Souhes Wt v wsss e b - 2 hows 1-“0‘;4-.;
Batrncte 1, ¥ ORI gieoion o sloohol PRCOEL @ sified T
IO s o D
OWNsleam o, | Shes S 6 elutsd i low sl DUBEE B vl e e
analysis, et ( haling POR, RAPD andhyl. /7 5 bgivg.
108l Uima PCR by - '." Mesosaielie praysis, SHP QSN s qusg,
the DNA VA Ny o B A 10 OF 1.7 = 28 et o e,
Nine Kin
T 0N of the genomic series A Extraction Ml Kits
. —
Purm Produet Narme Cot %o F—
. Hysnomic 51 DA - Moo
1 Extraction Minl Kt # (Fomptise. o
Spacific . Ewmu:. um QRS e
Sample
use 1 genomic Food DNA ovina ’ ’
BE i s
(Big 5
Series) Fgenomic Stool DHA
17488 3 z
n E£xt i ¥ 45 S Goo sear
I-genomic Soil DNA ada S T
ren SOk Dol bases
- £ Mini Kit ¥y i o DEcEr
o
Calx
i-genomic CTE DNA &
n Extraction Mkt omerti
General - 2 T30 Hoom
Use Extraction Mini Kt
(KAGEN - A e
2 i-genomic BYF DNA e Yeur
Extraction Mini X ;_m
[ i-genomic Plast DNA == i
Extraction Kit
| PRODUCT USE LIMITATIONS

{ AN l-genomic series Kits are developed, designed. and SO0 07 TeSBATTT PUTISE D0
i They are not 10 be used for human of animal diagnosss of Jiseases Do At Use
{ intemally or extemally in humans o animeis Se caretul m e handing o' e Tt

. PRECAUTIONS AND SAFETY INFORMATION

[ All chemicals should be considersd B8 potentially hazamious Wher womdng wit
| chemicals, always woar & suitable lab coat and disposabile glove =ome nuifter contalr
! the chaotrophic salt which may be @n Imiant and aunes = appropriate safet
| apparel such @s gloves and eye profection shoukl be wor

£ 2 ool o Be Dl

\ 1l the hgue spill contains
ooours, Clean with & sultable laborstory detergent and wai the IS S8 e
potentifly infectous agents, clear the afleciad aven firs! with Iabomtory aelsiger: 2%
Wi, then with & sullable Taboriory Gisinfectant. Only persors rsined 1@ Ishoron

fechniques and familiar with the princiles of gaad

hase products

ahorsiony pwactor should handy

" PRODUCT WARRANTY AND SATISFACTION GUARANTEE



Fig. 1. Results of DNA purification

After eluting genomic DNA with 50 ul Buffer
SE, each of 100 ng of DNA were used in DNA
electrophoresis

Panel 1, 2, i-genomic Stool DNA Extraction

Minl Kit : Figure 4. PCR results of Clostridium perfringens (CLOS
5 : parvovirusiCPvY

Panel 3, 4, Company A's product . LIL:rrI‘IS[L. ‘u‘l‘ )

Lane M, 1 kb Ladder DNA marker; lane U, | from infoctad ston! <amots ax tameiatn. N Ll

Purified genomic DNA from Stool; lane C, :

» l|NIR\\\| Al No. D1 '
Genomic DNA digested with EcoR

| PanelA ,CLOS, Panel B, CPV
i Lane M, ! kb Ladder D
and GPV infects

DNA Marker lanet! ~ lane 3, Extracted genom

Table 1. DNA purity by performing ratio absorbance measurements

Ao Ao Purity Yield
M) A ) TROUBLESHOOTING GUIDE
IMRON 1882 087 21 47
Company A 1.599 0.763 20 40 Problem Possible Cause Recommendation
Low DNA yield
+ Genomic DNA PCR
Igenomic Stool Company A's product recth
M1 2854 567 M 4567
1
DINA insfcently A
Fig. 2. GAPDH amplification : by
The housekeeping gene GAPDH (mammalian, 575 bp) was amplified with the purified .y

DNA as template(5 i) using Maxime PCR PraMix Kit (FTaq) (Cat. No. 25025). The
template DNA was serially diluted 10°~ 10%, i

Lane M, 1 kb Ladder DNA Marker, lane 1,

10°of emplate DNA (10 ng); lane 2, 100! armplelsy cove

template DNA; lane 3, 107 of template DNA; lane 4,

10%0f template DNA; lane 5, 10 :

Buffer SWA, Bufter SWE

100% ENOM mus

of template DNA: lane 6, 10 of template DNA; lane 7, 10of template DNA vty B o

EtOH
i-genomic Stool Company A's product s : .
¢ Probems in thandl Gafryover . Ensire that Gurng ™
M1234667 M1 2345687 | e downstroam B
applicabon 3 iy S0 ool
RELATED PRODUCTS
) was amplified with the purified DNA as template(5 ) R sl
Cat. No. 25025). The template DNA was sarially Product Name n
tamplate DNA (10 ng): lane 2, 10" of Maxine™ PCR PreMix (1-Taq) _-‘-*C*
DNA:lane 4,100l template DNAlane 810 | | e RCR e (ST xS
DNA; lane 7, 10%0f template SEE e hNA s
RodSai™ Nuckek Ack) Staning Soutc lﬂ:‘_’_‘
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